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PREFACE.

I NEED say little by way of preface to this volume, which, indeed,

speaks for itself. It is an attempt to represent the present condition of

Surgery, as it is practiced in this country, by a treatise which shall be

not unworthy to rank with the other excellent text-books in use in our

schools. I have intended this book to be to some extent an introduc-

tion to the more elaborate System of Surgery of which I am the editor,

and have freely used the treatises of that System in composing the

various chapters ;
and when any quotations are made, the source of

which is not distinctly acknowledged, it will be understood that they
are taken from thence. At the same time I have not servilely followed

the teaching even of those authorities
;
and I hope the reader will find

throughout the book sufficient evidence of that personal experience of

the various exigencies of surgery which can alone justify an author in

attempting the difficult task of writing on the general subject of sur-

gical theory and practice. The task is indeed difficult. It is not only
the immense number of topics, and the endless details of all of them

though necessarily some of these topics must be less familiar to any

single surgeon (however wide his experience) than others are, and

though it is hardly possible but that some of the details should escape

the writer's attention but, added to this, the necessary conditions of

space press hardly on the writer of a surgical text-book. Though this

volume extends to over 900 pages, the space allotted to each topic only

permits of a brief and, I fear, far too meagre account of each, and

leaves hardly any room at all to discuss varying opinions and rival

suggestions of practice. My endeavor has been to give a plain and

practical account of each surgical injury and disease, and of the treat-

ment which is most commonly advisable. For the minuter details of

pathology I must refer the reader to some of the many admirable works

on that subject ;
and for fuller disquisitions on treatment, either to the

essays in the System of Surgery or to the authors quoted in the text

and referred to in the index of authors.

I have to acknowledge with grateful thanks the liberality with which

the rich store of material contained in the Museum and case-books of

St. George's Hospital has been put at my disposal. It is, of course,

from the school of this hospital, in which I have studied and practiced
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surgery for over a quarter of a century, that my illustrations and my
touching have been chiefly drawn; but I have not neglected the teaching

of other British schools
; nor, although I have intended this work to be

an exposition especially of British surgery, have I failed to refer, as far

as my information and my space allowed, to the works of American and

Continental surgeons.

For the illustrations I have been indebted mainly to Dr. Westmacott,
to whom my warm thanks are due for the great interest he has taken

in the work and the pains he has spent upon it. Many of the minor

illustrations were, however, drawn by one of my pupils, Mr. F. D.

Drewitt, whose intelligent and able assistance it is my duty to acknowl-

edge as it deserves
;
nor must I omit to thank Mr. Evans, the engraver

of the woodcuts, for the great care which he has bestowed upon them,

and for several of the diagrams which he has drawn under my direction.

I have thought it necessary to comprise in this treatise all the diseases

which are included under the title "surgical," so that chapters will be

found on diseases of the eye, ear, and skin. In treating the first-men-

tioned subject I have availed myself of the able assistance of my colleague

Mr. Carter; as it js many years since I have personally engaged in

ophthalmic practice, and it is only from recent practice that a branch

of surgery can be taught which has been so greatly modified by recent

discoveries. But I hold that a knowledge of the main principles of

diagnosis and treatment ought to be possessed by every surgeon in the

case of diseases of the organs of the special senses quite as much as those

of the rest of the body. Among the many injuries which the curse of

specialism has inflicted equally on the profession and the public, not

the least has been the neglect of the diseases of these organs which some

practitioners and many students seem almost to regard as natural. I

am happy to think that in the subject of ophthalmic surgery my readers

will have the benefit of so competent a guide as Mr. Carter. The

chapter on Diseases of the Ear is necessarily very short, and is intended

only to point out the leading facts in Aural Surgery, and those methods

of treatment with which every practitioner ought to be familiar. I

must express my obligation to Mr. Dalby, who has been so kind as to

peruse it and correct some of its most obvious defects.

I must now submit this book to the judgment of my professional

brethren, though fully conscious of its many imperfections. I fear that

as we advance in life we feel more and more the difficulty of coming up
to our own expectations in any enterprise of importance, and the truth

of the old saying,
"
Quid tarn dextro pede concipis ut te conatus non

peniteat votiqne peracti?"

GREAT CUMBERLAND PLACE,

October, 1875.
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276. Intussusception, 615
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278. Rupture of the Mesentery from the same cause,* 621
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295. Nonclosure of the Tunica Vaginalis, 641

29(5. Retained Testicle with Hernia, 641

207. Diagram of Congenital Inguinal Hernia, 642

298 Diagram of Infantile Inguinal Hernia, 642

299. Diagram of Encysted Inguinal Hernia, 642

300. Diagram of Common Inguinal Hernia, 642

301. Diagram of Partial Obliteration of the Funicular Process, . . . 642

302. Diagram of Formation of Hernia into the Funicular Process, . . . 642

303. Dissection of Oblique Inguinal Hernia, 644
304. A.nother view of the same preparation, 645
805. Dissection of Femoral Hernia, 647
306. Irregular Distribution of Obturator Vessels in Femoral Hernia, . . 648
307. Obturator Vessels Encircling the Sac of a Femoral Hernia, . . . 648
308. Obturator Hernia, ... .651
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Adams J. : fibroeystic tumors of bone, 451

Adams R. : chronic rheumatic arthritis of shoulder and injury, 258; partial disloca-

tion of shoulder, 279
; pendulous growths from synovial membrane, 463

;
rheu-

matic arthritis, 472

Adams. W.: fracture of ossa aasi, 197
;
dissection of dislocation of hip, 325; subcu-

taneous section of neck of femur, 473
;
union of tendons after subcutaneous sec-

tion, 505, 511
;
abscess and cysts of antrum, 588

Addi.wn : migration of leucocytes, 36; keloid, 885

Allnrton: median lithotomy, 814

Allbutt: paracentesis of pericardium, 221

Annandale: arteriovenous aneurism, 113, 528

Arnott : pyaemia and phlebitis, 60
; oesophagotomy, 217

Arnott, H. : structure of cancer, 370

Arnott, Jas. : cold as an anaesthetic, 905

Afisalini: wound of intercostal artery, 227

Aveling: transfusion, 127

Avery : staphyloraphy, 578
;
reduction en masse, 623

Babington : syphilitic sore throat, 403

Ballard: congenital syphilis, 407

Barclay : delirium tremens, 91

Barwell: foreign body in windpipe, 211
;
cure of nsevus, 363

; gonorrhoaal rheuma-

tism, 390; ostitis, 423
; caries, 432; disease of cartilages, 466

; shortening in hip

disease, 476
;
treatment of clubfoot, 506

Bell, Charles: dislocation of the spine, 188

Bell, Joseph .- trephining for matter, 162

Beylard: rickets, 454

Bibra, von : caries, 423

Bickersteth : antiseptic ligature of arteries, 119; ununited fracture, 151; osteo-

aneurism, 453

Bigelow : fracture of cervix femoris, 296; dislocation of hip, 317

Billroth : traumatic fever, 46; pyaemia, 62; tetanus, 89; classification of tumors,

365; extirpation of cancer of oesophagus, 611

Bird, Golding : uric acid deposits, 801

Birkett: structure of naevus, 361; injuries of pelvis, eh. xiii
; hernia, ch. xxxii

;

diseases of the breast, ch. xli, passim.
Black: tuberculous disease of bone, 423, 439

Blandin : operation for complicated harelip, 574

Bloxam: treatment of fractured thigh in children, 302; fractured patella, 308

Bond: gonorrhoaal rheumatism, 890

Bouley : hydrophobia, 101

Bowman: orbital aneurism, 545; treatment of conical cornea, 710; tension of eye-

ball, 729
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Boyer : bilateral lithotomy, 815

Brninord : injection of spina bifida, 496

Breschet: osteoaneurism, 452

Bristowe : phosphorus necrosis, 587

Broadbent : reduction en masse, 623

Broilhurst: reduction of old dislocation, 278, 316; loose cartilages, 470

Broca : return of circulation after ligature, 115
;
aneurismal clots, 533

;
tooth tumors,

688

Brodie : tetanus, 86
; lightning stroke, 137

; foreign body in bronchus, 212; hysteria,

384; treatment of congenital syphilis, 408
;
abscess of bone, 428

;
chronic thick-

ening of synovial membrane, 463
;
ulceration of cartilages, 465; disease of tarsus,

481
;
varicose veins, 564

; decomposition of urine in cystitis, 775
;
forcible cathe-

terization, 780; removal of fragments in lithotrity, 822
;
loose body in tunica

vaginalis, 831
; serocystic tumor, 862

Brown, Baker : needle for ruptured perineum, 848

Brown-Sequard : trephining the spine, 190; injuries of nerves, ch. xxvii, pas-rim.

Brims: operation for complicated harelip, 574

Bryant: tetanus, 89; dislocation of jaw, 201
;
scald of larynx, 214

; gastrotomy, 240;

rupture of bladder, 246; fracture of clavicle, 254; fracture of coracoid process,

257; reduction of dislocation of shoulder, 277; test for displacement of head of

thigh-bone, 291
;
dislocations of hip, 315; disease of cartilages, 465; introduction

of foreign bodies into aneurismal sac, 538
;
treatment of nasal polypus. 601

;

internal strangulation, 612
;
reduction en masse, 623

; galvanic cautery for piles,

656; Bavarian- splint, 898

Buchanan: division of plantar fascia in club foot, 510; rectangular lithotomy, 812

Buck, Gurdon: extension in fractured thigh, 300

Bulteel : wound of artery, 113

Busk: snakebites, 96

Butcher: subcutaneous division of cicatrices, 913; amputation at knee, 924; excision

of knee, 942

Cadge: dissection of dislocation of hip, 324

Callender : septicaemia and pyaemia, 59 et seq. ; delayed union of fracture, 148;
Colles's fracture, 267

; rupture of axillary artery, 278; wound of ulnar nerve,

518; diseases of veins, ch. xxix. passim ; nephrotomy, 767

Campbell, U. S. : ligature of artery in inflammation, 114, 119

Campbell, of Montreal : ligature of sciatic artery, 242

Canton: gunshot wound of spine, 339
;
excision of knee for injury, 306

Garden: amputation of thigh, 923

Carte: compression of aneurism, 535

Carter, Vandyke: lymphatic fistula, 560; nrrves in anaesthetic leprosy, 885

Carnochan: ligature of artery in elephantiasis, 885

Celsus : inflammation, 33

Chassaianac : compression of carotid artery, 541

Chaussier : fracture of sternum, 222

Cheever : oesophagotomy, 216

Chiene : fracture of exostosis, 450

Ciniselli: galvanopuncture in thoracic aneurism, 539

Clarke, Le Gros : injuries of the brain, 166; fracture of outer table of skull, 167;
fracture by con tre-coup, 169

; escape of cerebro-spinal fluid, 175; temperature in

injuries of head, 178; lesions of cranial nerves, 183; dislocation of spine, 188;

trephining of the spine, 190; concussion of spine, 192; fracture of larynx, 207;

foreign body in windpipe, 211
;
scald of larynx, 214; fractured ribs, 219; em-

physema, 221; wound of lung, 224; hernia of lung, 224; wound of heart, 226;
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blows on abdomen, 230; rupture of liver, 233; of bladder, 245; partial disloca-

tion of shoulder, 270
; phrenic hernia, 658; treatment of carbuncle, 890

Clarke, Fairlic : diseases of the tongue, 008

Clarke, Lockhart : tetanus, 88; concussion of spine, UK!; progressive muscular atro-

phy, 503
; injuries of nerves, ch. xxvii, puaxini..

Cock: oesophagotomy, 216; dislocation of the ankle, 329; aneurism of profunda

femoris, 554
; puncture of bladder from rectum, 791

Cocldc : distal ligature in thoracic aneurism, 539

Cohnheim: migration of leucocytes, 36

Colles : fracture of radius, 267

Cooper, Bransby : caries, 432

Cooper, Sir A. : ligature of artery with catgut, 119
;
dislocation of foot, 154

;
disloca-

tion of jaw, 201
;
fracture of neck of scapula, 256, 276

;
fracture of acromion,

258
;
dislocation of shoulder, 271

;
reduction of old dislocation, 278; fracture of

neck of femur, 289, 294; fracture of upper third of thigh, 295; treatment of

compound fractures, 313
;
dislocation of hip, 315

;
incision for sciatic hernia, 653

;

late descent of testicle, 825
; varicocele, 839

;
chronic mammary tumors, 861

Coote, Holmes: abscess, gangrene, ch. ii
; injuries of face, ch. ix

;
diseases of tongue,

ch. xxxi
;
diseases of thyroid, ch. xlii

Cordwent : entrance of air into veins, 111

Coulon: fracture of ribs without laceration of periosteum, 219

Crani]>ton: ligature of common iliac artery, 551

Cripps: secondary haemorrhage, 117

Critchett : use of setons in keratitis, 700
; operation for staphyloma, 709

Croft .- hectic, 66
;
colloid tumors, 376

Cruve'dhier : pyaemia, 61
; progressive muscular atrophy, 502

Curling : delayed union of fracture, 148
; atrophy of bone, 458

,
enchondroma of testis,

800; tumors of cord, 841

Czermak: laryngoscopy, 670

Dolby: rupture of membrana tympani, 758
;
relaxation of membrana tympani, 760;

aural polypi, 763; syphilitic deafness, 764; Meniere's disease, 765

Dalrymple : mollities ossium, 454

Davies, Redfern : neurotomy, 520

Delagarde : on Chopart's amputation, 928

De la Martiniere: foreign body in windpipe, 209

Delens: orbital aneurism, 544

De Morgan: erysipelas, 67 et seq.; use of chloride of zinc in wounds, 50; tenotomy
in fracture, 314

;
division of spinal accessory nerve in spasmodic wryneck, 516

Delpech: fracture of sternum, 222; tenotomy, 505; operation for varicocele, 840

Dickinson: suppurativc disease of viscera, 66; tetanus, 88; glanders, 99; rickety
disease of viscera, 455

Diejfenbach : ununited fracture, 151

Dixon: bullet lodged in the bladder, 343
;
treatment of gonorrhoeal ophthalmia, 691

Dolbeau: perineal lithotrity, 816

Donovan: subperiosteal excision, 931

Doutrelepont : subperiosteal excision of elbow, 935

Duchenne : pseudo-hypertrophic paralysis, 504

Duka: ivory exostosis of antrum, 447

Dumv'dle: abscess in arachnoid cavity, 160

Dapnytren: burns, 132; Pott's fracture, 328; artificial anus, 639; bilateral lithot-

omy, 815

Durham: injuries of neck, ch. x, passim; foreign bodies in windpipe, 211; scald of

larynx, 214
; oesophagotomy, 217

; gastrotomy, 239
;
mollities ossium, 456

; hyper.

trophy of bone, 458
;
acne rosacea, 594

;
disease of nose, ch. xxx

; electrolysis in

tumors of liver, 617
;
diseases of larynx, ch. xxxiv, passim.

c
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Earle : soot cancer, 842

Elliotson: glanders, 100

Ellis: anaesthetics, 130; vaccination, 904

Emmet: gunshot wound of vagina, 343

Erichsen: secondary haemorrhage, 117; ununited fracture, 151; concussion of spine,

194; extension in fractured thigh, 300; treatment of fractured thigh, 302; re-

duction of old dislocation, 315
;
removal of hursal tumor, 499

;
orbital aneurism,

544; aneurism of profunda femoris, 554
; ligature of common femoral, 555

Esmarch: elastic bandage for restraining haemorrhage, 909

Fabbrl: dislocation of thumb, 286; dislocation of hip, 317

Fagge, Hilton: aneurism of abnormal femoral artery, 556; treatment of cysts of liver,

584; psoriasis of nails, 892

Fayrer : snakebites, 97; osteomyelitis, 427

Fearn: distal ligature in innominate aneurism, 540

Feri/ns: rupture of gall-bladder, 233

Fergusson : dressing wounds, 49; fractures of coronoid process of jaw, 198; manipu-
lation in aneurism, 538; harelip, 569; staphyloraphy, 575

Fix/ier: wound of heart, 226

Flower: dislocation of acromion, 271
;
of shoulder, 271

; injuries of upper extremity,
ch. xiv, passim,

Forde : hernia of lung, 224

Forster, Cooper: harelip, 569

Fox, Tilbury: parasitic fungi, 874

Fox, Wilson: structure of tubercle, 377

France: orbital aneurism, 544

Frogley : enchondroma, 446

Gairdner : rupture of aneurism, 53.1

Gamgee : enchondroma of femur, 445

Gascoyen : syphilitic reinfection, 411

Gfiy : wound of bowel in paracentesis, 617; extraperitoneal herniotomy, 650

Gibb : dislocation of hyoid bone, 207; follicular laryngitis, 675

Giraldts : operation for harelip, 573; cysts of antrum, 588

Gordon, of Belfast : fracture of clavicle, 254
;
fracture of lower end of radius, 268

Gordon: trephining the spine, 190

Gosselin: rupture of lung, 228

Graefe, Von: applications in purulent ophthalmia, 694
;
treatment of conical cornea,

710; extraction of cataract, 724; membranous film in vitreous body, 735

Gray: serous discharge in injuries of the head, 175

Green: structure of tubercle, 377
;
of gummata, 405

Greene : removal of bronchocele, 869

Gritti: amputation at knee, 924

Gross, Prof. S. : foreign bodies in windpipe, 209
;
subcutaneous section of bone, 473

;

deviation of septum nasi, 595; treatment of cystitis, 775

Gross: injuries of the head, 162

Gulliver: atheroma, 521

Out/trie: injuries of vessels, 107; wound of vein, 110; contractility of arteries, 110;

bleeding from lower end of artery, 113; bullet in pleura, 342; ligature of pos-
terior tibial, 579

Guyon: ligature of external carotid, 543

Halford: snakebites, 98; rupture of trachea, 208

Hamilton: subluxation of jaw, 203; dislocation of shoulder, 275

Hamilton, of Ayr : transfusion, 128

Hancock: subastragaloid amputation, 927
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Hardie: transplantation of bone, 912

Ilnrtly: molluscum, 883

Harley, Dr. J. : succus conii in muscular spasm, 510
;
treatment of hydatids of liver,

617

Ilmnnrd: sulphuric acid treatment of diseases of joints, 40"); ether as an anaesthetic,
906

I /mi-kins, Ccesar : definition of tumors, 347; subcutaneous bony tumor, 358; warty
tumor of cicatrices, 420; ulceration of bone, 433; cancer of spine, 494; fibrous

tumor of cranium, 581'; diseases of the tongue, (504
; cyst of broad ligament, 853;

tuberocystic tumor, 862
;
cancer of thyroid, 809

Heath : fracture of neck of jaw, 198
;
fracture of jaw, 200

;
dislocation of jaw, 203

;

distal ligature in thoracic aneurism, 539; diseases of antrum, 588; tumors of

jaw, 591
;
closure of jaws, 594; removal of tongue, 606

Hebra: erythema nodosum, 68; acne rosacea, 594; eczema, 872; plica polonica, 886

Heiberg : pya3mia and bacteria, 63

Hennen : hospital gangrene, 81

Jim rv, M. : recurrence of myeloid tumor, 367

Ilewett : injuries of head, ch. vii, passim; extravasation in arachnoid cavity, 105;

fracture of one table of skull, 168; fractures of base of skull, 171
; opium in in-

juries of the head, 182; bleeding in injury of the head, 182; wound of rectum,-

249, 343
; disappearance of nsevus, 364

; fibrocystic tumor of bone, 451
;
omental

sacs, 634
;
femoral aneurism, 554; gouty phlebitis, 562; meningocele, 579; spon-

taneous cure of fistula, 060; laryngotomy, 672; amputation of forearm, 918

Hey : dislocation of jaw, 201
; fungus hsematodes, 372

;
mortification in hernia, 640;

infantile hernia, 642; amputation of metatarsus, 928

Hill, B.: fracture of jaw, 200

Hilton: opening abscesses, 57; foreign body in windpipe, 212; nasal snare, 600

Hinton: diseases of the ear, ch. xxxvi, passim.

Hirschberg : glioma of eye, 736

Hitzig : dislocation of metatarsus, 333

Hodges: excision of knee, 943

Hodgson : macroglossia, 609

Hodgson, of Brighton: cancer of retained testis, 826

Hodgkin : lymphadenoma, 568

Holden: catgut ligature, 120; abscess in brain, 160; fracture of base of skull, 183;

digital pressure in aneurism, 536

Holt : prolonged pressure for cure of aneurism under anesthesia, 537
;
tumor of

pharynx, 610; rupture of stricture, 796

Holthouse: dislocation of knee, 325; injuries of lower extremity, ch. xv, passim.

Hornidge : fractures, general pathology, ch. vi, passim.

Huguier : operation for imperforate anus, 667

Hulke : fracture of inner end of clavicle, 252; dislocation of acromion, 270; disloca-

tion of shoulder, 271
; compound dislocation of shoulder, 279

; injuries of upper

extremity, ch. xiv, passim.

Humphry: dressing wounds, 49; dislocation of the thumb, 287; excision of condyle
of jaw, 472; thrombosis, 561

; macroglossia, 609 ; diseases of the male organs,
ch. xxxix, passim.

Hunt: fracture of larynx, 207

Hunter: temperature in inflammation, 34; organization of blood, 40; gangrene, 77
;

contractility of arteries, 110; ligature of arteries, 119; inoculation of himself

with venereal matter, 404
;
loose cartilages, 470

; rupture of tendo Achillis, 497
;

union of tendons after subcutaneous division, 505
; multiple stricture, 784

Hutchinson: fractured patella, 306
; syphilitic teeth, 408; syphilis conveyed to the

mother, 408; injuries of nerves, 517
; intussusception, gastrotomy, 615; interstitial

keratitis, 704; diseases of women, ch. xl, passim.
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Ilott : exostosis of cranium, 449

Jackson, Carr : abscess in bone, 430

Jenner : forms of scrofula, 379
;
mollities ossium, 455

;
diseases of skin, ch. xliii, passim

Jones: ligature of arteries, 115

Jones, Bence: tests for calculi, 805

Johnson, G. : cancer of retained testis, 826

Johnson, H. C. : ligature of common carotid for wound of internal carotid, 113

Johnstone : congenital tumor in spinal canal, 355
;
diseases of joints, ch. xxiii, passim.

Jordan: ununited fracture, 152

Key, Aston: fracture of trochanter, 295; treatment of inflamed gut in hernia, 635

Kingdon: obturator hernia, 652

Kirhes : embolism, 522

Kirkpatrick: potassa cum calce in caries, 433

Knapp: glioma of the eye, 736

Lancereaux: period of incubation after syphilitic inoculation, 396; effects of removal

of syphilitic sores, 401
; syphilitic fever, 401

;
classification of syphilis, 401

;
in-

oculation of secondary syphilis, 404

Langenbeck : vicious union, 153; excision of ankle in gunshot wounds, 346; subcu-

taneous section of bone, 473
; operation for complicated harelip, 574

; staphy-

loraphy, 578; osteoplastic resection of jaw, 592; extirpation of larynx, 678

Langton: treatment of irreducible hernia, 622

Larrey : wound of intercostal artery, 227

Lebert: classification of tumors, 348, 365

Lee, H. : primary excision of ankle, 329; syphilis and gonorrhoea, ch. xx, passim; on

Hunter's self-inoculation, 404
; phlebitis, 561

;
varicose veins, 565

; prostatic dis-

charges, 778; operation for varicocele, 841; rectangular amputation, 925

Lee, S. : dissection of dislocation of hip, 319

Lefort: congenital communication of rectum and vagina, 66G

Leienneur : aneurism of external circumflex, 554

Levis: introduction of horsehair into aneurism, 538

Lisfranc: amputation of metatarsus, 928

Lister: microscopic phenomena of inflammation, 37; dressing wounds, 49 et seq. ;

ligature of arteries, antiseptic, 119; vicious union, 153
; chloroform, 906; aortic

tourniquet, 921
;
excision of wrist, 935

Liston: hospital gangrene, 82; foreign body in bronchus, 212; cysts of bone, 452

Little: orthopaedic surgery, ch. xxvi, passim ; spinal curvature and empyema, 493

Littre: concussion, 176

Lloyd, Dr. : elephantiasis of the scrotum, 841

Lloyd, Mr. : rectal lithotomy, 816

Longmore: gunshot wounds, ch. xvi, passim; trephining in wounds of head, 338;

osteomyelitis, 338

Lotzbeck : fracture of neck of scapula, 257
Louis : tumors of dura mater, 581

Lowe: dislocation of shoulder, 277

Lukomsky : bacteria and erysipelas, 71

Mackenzie : treatment of bronchocele, 868

Macleod: hospital gangrene, 81

Mainonneuve: dislocation of jaw, 202; cauterisation en fleches, 902

Malgaigne: fracture of neck of scapula, 256
;
of neck of humerus, 259

;
dislocation

of shoulder, 272
;
fracture of upper third of femur, 297

;
fractured femur, 301

;

dislocation of toes, 334

Mapother : osteo-aneurism, 453
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Marcet : hydrophobia, 102

Marsh: operation for rickety deformity, 457
; intussusception, gastrotomy, GIG; ex-

traperitoneal operation for hernia, G32

Mat-son: treatment of gonorrhu-a in the female, 394

Martin and Collineau : shortening in hip disease, 475

Martin, R. : injection of hydrocele with iodine, 829

Martyn: enchondrorna of phalanges, 446

Mason: ununited fracture, 151
; congenital tumor of tongue, G(M)

Maunder: ligature of artery in inflammation, 119; fracture of exostosis, 450; clastic

ligature in fistula, 659

Maury : gastrotomy, 239

Messer : enlarged prostate, 778

Moore, C. H. : hemorrhage, ch. iv, passim; entrance of air into the veins, 111
; rup-

ture of stomach, 231
; impaction of femur in acetabulum, 244

;
rodent cancer,

416
; atheroma, 521

;
introduction of wire into sac of aneurism, 538 ; division of

lingual nerve, 607; tumors, ch. xvii, passim.

Moore, S. W. : antiseptics, 52

Morris : .reduction en masse, 623

Mott: ligature of common femoral, 555; excision of clavicle, 931

Moxon : serous discharge in injuries of the head, 175; classification of tumors, 367;

atheroma, 521

Murchison : lymphadenoma, 568

Murray, Dr.: chloroform rash, 67

Murray, of Newcastle : introduction of carbolized gut into aneurism, 538
; compres-

sion of aorta for aneurism, 551

Nayler : alopecia, 403
;
eczematous ulcers, 413

; lupus, 416; diseases of skin, ch. xliii,

passim.
Nelaton: dislocation of jaw, 201; emphysema, 223; hernia of lung, 224; dislocation

of the thumb, 287
;
test for displacement of head of femur, 291

; cysts of bone,

452; ganglion, 501; removal of nasopharyngeal polypus, 601

Norris: ununited fracture, 151
; atrophy of bone after fracture, 458

Nunn: wasting in hip disease, 475

Nunneley : orbital aneurism, 544

Nussbaum: transplantation of bone, 152

Obre: obturator hernia, 651

Ogle: hydrophobia, 104

Oilier: grafting of periosteum, 423
; subperiosteal excisions, 931

;
of os calcis, 945

Ormerod: mollities ossium, 454

Osborn : origin of encysted hydrocele, 831
; cysts of broad ligament, 852

O'S/taughnessy : enchondroma of jaw, 591

Otis : natural calibre of the urethra, 788

Pagan: operation for hernia testis, 835

Page : skin-grafting, 421

Pagenstecker : ointment for cornea, 695

Payet: tumors, ch. xvii, passim; ulcers, ch. xxi, passim; union of wounds, 45;
chronic pyaemia, 64; dissection wounds, 94; treatment of sprains, 288; sebaceous

tumors, 351
;

fibrocellular tumors, 358
;
enchondroma running a malignant

course, 358
;
residual abscess, 58, 378

;
senile scrofula, 381

;
nervous affections,

383
;
harm from healing of ulcers, 413

; scars, 419; forms of ulcer in bone, 441
;

osteoid cancer of soft parts, 442; tumors of bone, 444
; temperature in joint dis-

ease, 474; hysterical disease of joints, 474
; wasting in joint disease, 482; phle-

bitis, 562; removal of tongue, 606; oesophageal stammering, 611; warm bath

in strangulated hernia, 622; extraperitoneal operation for hernia, 632; venereal
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ulcers of rectum, 663; sexual hypochondriasis, 839; varicocele, 840; phimosis

treated without operation, 842; disease of nipple followed by cancer of breast,

867
; carbuncle, 891

;
facial carbuncle, 890

Pancoast: aortic tourniquet, 921

Panum : bacteria and blood-poisoning, 63

Partridge: laceration of duodenum, 232; anatomy of imperforate anus, 666; gan-

grene of penis, 844

Peacock: dissecting aneurism, 522

Pearson: mercurial erethism, 399

Perreve: rupture of stricture, 796

Phillips, B. : dislocation of astragalus, 330

Pick: traumatic fever, 46, 48; phagedena, 83
; injury of artery, 108

Pilz : statistics of ligature of carotid, 542

Pirogoff : amputation of foot, 927

Pirrie: acupressure, 122
;
reduction of dislocation of shoulder, 277

;
reduction of dis-

location of hip, 325

Poland: injuries of chest, ch. xi, passim; tetanus, 89
; glanders, 99

; injuries of car-

tilage, 155; dislocation of ribs, 223; wound of heart, 226; compound fracture

of patella, 310; dislocation of ankle> 329
;
subclavian aneurism, 546

Poliizer : method of inflating the tympanum, 760

Pollock: injuries of abdomen, ch. xii, passim; dislocation of the jaw, 201
; foreign

body in oesophagus, 216
;
blows on abdomen, 230; rupture of the liver, 233; for-

eign body in stomach, 237; dislocation of astragalus, 332; skin-grafting, 421
;

sulphuric acid-in caries, 433
;
mesenteric aneurism, 550; median harelip, 569;

staphyloraphy, 577; tumors of jaw, 590; pouch of the resopbagus, 610; mollus-

cum fibrosum, 883
;
excision of scapula, 931

Pooley : gastrotomy, 239

Porta: anastomotic circulation, 116; torsion, 123

Porter : ligature of common femoral, 555

Pott: injuries of the head, 161
;
hernia of the bladder, 770

Quain, Mr. : foreign body in bowel, 238; dissection of dislocation of hip, 319

Redfern : injuries of cartilage, 156
;
ulceration of cartilage, 467

Reverdin: skin-grafting, 421

Reyher : antiseptics, 52

Richardson : ether spray, 905

Richerand: experiment to illustrate the production of popliteal aneurism, 524

Ricord : length of mercurial course, 406
; syphilitic inoculation, 410

Rindfleisch : organization of blood, 40
; granulation, 43

; pus, 42
; cicatrization, 45

;

tubercle, 377
; rickets, pathology of, 457

;
ulceration of cartilage, 467

;
atheroma

)

521

Rivington : dislocation of sternum, 223
;
orbital aneurism, 545

Rizzoli : operation for disease of jaw, 593; operations for imperforate anus, 667

Roberts: flatfoot, 513

Rochard : operation for imperforate anus, 667

Rodger a, J. K. : ligature of left subclavian (first part), 546

Rokitansky : hypertrophy of bone, 458

Roux : intracranial suppuration, 160; staphyloraphy, 575

Roux, Jules: gunshot wounds of femur, 345

Saemisch: creeping ulcer of cornea, 672
;
treatment of corneal ulcer, 708

Salter : swinging fracture, 143; alveolar abscess, 585; phosphorus necrosis, 587; exan-

thematous tooth-tumors, 587
; jaw necrosis, 587

;
abscess of antrum, 589; epulis,

590.
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Sanderson: migration of Itiucocyt66, '50
; inflammation, ch. i, pasxim ; lyniphadenoma,

568

Sanson : fracture of coronoid process of jaw, 198

Savory: scrofula, ch. xviii; hysteria, oh. xix, passim ; wounds of vessel, 100: col-

lapse, 108; concussion, 176; pathology of tumors, 139; kinds of scrofula, :!7H
;

incision in enlarged bursa, 409
; rapid dilatation of stricture, 789

Sayre : excision of hip, 937

Semi.: bilateral lithotomy, 815

Shaw : injuries of spine, ch. viii, /^/.s.s//// ; recovery after fracture of cervical spine,

187 ; fracture of leg, 311
; rickets, 456

Sihlfi/: colloid and villous tumors, 37G

S<'</i(t<if .- cvidement des os, 432; incision in harelip, 574

,
John: heat in inflammation, 34; inflammation, ch. i, passim; loose bodies in

joints, 470

nn
,
of Rostock : primary union in gunshot wounds, 334

,
Sir J. : sulphate of zinc as a caustic, 901

Ska/ : refracture of bone, 153; dislocation of shoulder, 276; rhinoplasty, 912

Smifli, if.: diseases of rectum, ch. xxiii, passim.

Smith, R. W. : dislocation of jaw, 201
;
fracture of sternal end of clavicle, 254; frac-

ture of neck of humerus, 259; separation of upper epiphysis of humenis, 251
;

injuries near the elbow, 263; Colles's fracture, 267; dislocation of acromion,

271; extracapsular fracture of femur, 294
;
dislocation of metatarsus, 333

;
rheu-

matic arthritis, 471

Smith, S. : dislocation of semilunar cartilages, 327

Smith, T. : congenital tumor, 496; harelip forceps, 570; staphyloraphy, 575; affec-

tions of cutaneous system, 892 et seq.

Sni/ith: successful ligature of innominate, 545

Soden : partial dislocation of shoulder, 279

Solly: cyst of back (meningocele ?), 495

South : fracture of neck of scapula, 256 ;
fracture of coracoid process, 257

; partial

dislocation of shoulder, 279; removal of scapula, 504

Southam: cure of aneurism by anastomosis, 360

Spence: treatment of arteriovenous aneurism, 528; amputation at shoulder for sub-

clavian aneurism, 545; elevation of shoulder in axillary aneurism, 547

Stanley: rupture of ureter, 234
; phagedenic ulceration of bone, 433; ulcers of bone,

441
; cystic tumors of bone, 451

; hypertrophy of bone, 458

Startin: impetiginous lupus, 884

Stokes: gunshot wound of spine, 339

Stromeyer : subcutaneous surgery, 505

Swayne: diagnosis of dissecting aneurism, 527

Syme : injury to vein in tying artery, 111
;
wound of artery, 113; torsion, 123; OBSO-

phagotomy, 216
; caries, 440; old operation for aneurism, 532

;
old operation for

axillary aneurism, 546; ligature of internal iliac, 553; external urethrotomy,

795; amputation of foot, 926; excision of elbow, 935

Tatum : whitlow, 498

Taylor, A. S. : tetanus, 86

Taylor : extension in hip disease, 479

Teale: loose cartilage, 470; macroglossia, 609; rectangular amputation, 924

Teale, Jr.: injection of perchloride of iron in naevus, 361; enucleation of nasvus,

361
;
suction operation for cataract, 719; operation for symblepharon, 741

Thomas: fracture of jaw, 199

Thompson, Sir H. : urinary diseases, ch. xxxvii, passim; division of the entire pros-
tate in lithotomy, 813

; lithotrity, 822

Thudichum: nasal douche, 599
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Tourdes : wound of internal mammary artery, 227

Toynbee : treatment of nervous deafness, 764

Travel's: gangrene, 76; collapse, 128; cysts of bone, 452; orbital aneurism, 544;
excision of clavicle, 932

Travers, Jr. : absorption of neck of femur, 244

Trousseau: hydrophobia, 101

Tufnell : medical treatment of aneurism, 531

Vanzetti : uncipression, 125; digital pressure in aneurism, 536

Velpeau : foreign body in chest, 225
; injection of spina bifida, 496

Yenning : treatment of gonorrhoea, 392; diagnosis of syphilis, 398; cancer of upper
lip, 582

Verneuil : forcipression, 125; varicose veins, 564

Vidal de Cassis : bilateral lithotomy, 815

Virchow : glanders, 99; nomenclature of tumors, 348; ulceration of cartilage, 468

Volkmann : antiseptic surgery, 52

Wagstaffe : transfusion, 127
;
sarcoma of jaw, 591

Walker, of Liverpool : compression in popliteal aneurism, 537

Waller: migration of leucocytes, 36

Walton, Haynes: orbital aneurism, 544

Wardrop : anastomotic circulation, 116; distal ligature, 540

Watson, P. H. : aneurism of profunda, 554; excision of knee, 939

Watson, Sir T. : foreign body in bronchus, 213

Weber: ulceration of cartilage, 468; nasal douche, 598

Wells, Spencer: ovariotomy, 857

Willan : porrigo, 879

Williams: migration of leucocytes, 36

Wilson : removal of spina bifida, 496

Wilson, Erasmus: treatment of urticaria, 871

Wolfe: transplantation of excised portions of skin, 912

Wood: trusses, 629; radical cure of hernia, 630
;
extroversion of bladder, 770

Wormald: dissection of dislocation of hip, 319; reduction of dislocation of hip,

320; treatment of varicocele, 840

Wunderlich: temperature in injury of the spine, 187

Youatt : hydrophobia, 101



T'MED

SURGER
ITS PRINCIPLES AND PRACTICE.

CHAPTER L

INFLAMMATION AND THE PKOCESS OF UNION IN SOFT PARTS-
TRAUMATIC FEVER DRESSING OF WOUNDS.

INFLAMMATION is the name given to a perverted vital action, one of
the leading features of which, as the name implies, is the production of

unnatural heat in the part. Although the researches of modern pathol-

ogists have greatly advanced our knowledge of the essential phenomena
of the process of inflammation, yet, for practical purposes, I think it is

better to commence the study of inflammation from the old definition ol

it by its four great symptoms, "redness, swelling, heat, and pain."
1

Redness. The redness depends on congestion, or the loading of the

inflamed part with blood
;
and this congestion is spoken of in surgical

language as active, i.e., due to an increased supply, or passive, i.e., due
to diminished power of circulation or impeded return of blood. Conges-
tion is best studied, either in a superficial part of the human body, or in

the web of a frog's foot, or other transparent part, spread out under the

microscope. Thus, in the ocular conjunctiva, after the lodgment of a

grain of dust in the eye, red vessels will be seen shooting over parts
which before were perfectly white, and soon the membrane, which in its

natural state was transparent and imperceptible, is converted at the part

injured into a pulpy mass of dilated vessels, from which a copious dis-

charge of fluid exudes. In the frog's foot, on the application of an irri-

tant, the small arteries dilate, the stream of blood flows more rapidly, the

dilatation extends to the capillaries and then to the veins; next the stream
of blood moves more slowly, and finally it oscillates and stops entirely.
The period of dilated arteries and increased stream is that of u active

congestion ;'

7 that of dilated veins and diminished movement,
"
passive

congestion ;"
2 The stoppage of the stream receives the name of " the

inflammatory stasis."

1 This is Celsus's definition :
" Notse inflammationis sunt quatuor, rubor et tumor,

cum calore et dolore."
2 Passive congestion, however, is not always, nor indeed usually, an inflammatory

symptom. Any cause which prevents the return of the venous blood a ligature
round the limb, a tumor in the course of the vein, even prolonged standing or

exposure to heat, besides innumerable other similar conditions may determine pas-
sive congestion.

3
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Swelling. The increased supply of blood in the part must necessarily,
cause swelling, but another and the main cause of swelling is the extrav-

asation which takes place in the parenchyma of the inflamed part as the

impediment to the blood-stream increases. When the blood is flowing
naturally, through a transparent web, there will always be seen around
the central column of the blood-corpuscles an external part of the ves-

sel's area, which looks as if it were empty i.e., where only the trans-

parent serum is circulating and, if the individual blood disks can be

seen, they will be observed to be separate from each other. On what
cause this mutual repulsion between the blood-corpuscles and the wall

of the vessel depends we do not know, but it is abolished by inflamma-
tion. The corpuscles adhere to each other and to the wall of the vessel,
and soon the white corpuscles of the blood are seen to have passed through
the membrane and to have moved into the parenchymatous tissue. The
serum also transudes, and the red globules are here and there found to

be extravasated. The name of lymph is given to this inflammatory exu-

dation, consisting mainly of the cells which are formed out of the leuco-

cytes in their various stages of development, and partly of serous fluid.

Red blood-globules may be intermingled, but this is accidental. The
term "fibrin" is also often employed as synonymous with lymph.

Temperature. The temperature of an inflamed part is raised, to the
sensations of the patient himself generally, and always to the thermometer.
This is familiar to everybody from his own experience, and some increase

of temperature must evidently be caused by the mere loading of the part
with blood. But it seems, from recent experiments, that not only is the

part more richly supplied with blood at the usual temperature of healthy

blood, but that heat is generated in the inflamed part, and thus the tem-

perature of the blood at the focus of inflammation is raised above that
of the rest of the blood. John Hunter taught the reverse of this doc-
trine. He quotes some experiments which he made 1

to prove that the

temperature of an inflamed part never raises above that of the blood in

the heart; but these experiments were not made with sufficiently delicate

means of observation
;
and Mr. Simon'2 has put on record a series of

thermo-electrical observations of inflamed parts, whereby he has proved:
u

1. That the arterial blood supplied to an inflamed limb is less warm than
the focus of inflammation itself. -. That the venous blood returning
from an inflamed limb, though less warm than the focus of inflammation,
is warmer than the arterial blood supplied to the limb; and, 3, that the
venous blood returning from an inflamed limb is warmer than the cor-

responding current on the opposite side of the body;" that is to say, that
the heat generated at the inflamed part raises the blood returned from
that part above the usual temperature of the mass of the blood. When
this increase of heat is so considerable that the natural loss of tempera-
ture by perspiration, etc., is insufficient to counteract it, the temperature
of the whole body rises, and the other phenomena of "inflammatory
fever" ensue. 3

Pain. The pain of inflammation varies very considerably. Even in

1 S'o Hunter's works, by Palmer, vol. iii, pp. 338-340. In the last experiment
there detailed, however, the reader will observe that Hunter noticed an increase of
the general temperature of the body in inflammation.

2 Holmes's System of Surgery, '2d ed., vol. i, p 18.
3 I do not mean that all the phenomena of inflammatory or traumatic fever depend

on the mere rise of temperature of the blood, but as the "inflammatory heat rises so
are these phenomena developed. Whether they depend on the rise of temperature,
or whether they and it have a common cause, is another question.
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inflammation of the largest :ui<l the most vital orpins there m:i\ be little

or no pain, while in some of the smallest (such as the fingers) the pain

may be intolerable. Much depends on the extensibility of the inllamed

part; thus the acute pain in whitlow and in orchitis is explained ly the

resistance offered to the increase of swelling by the sheath of the tendon,
and by the tunica albuginea respectively. Si ill more dep(!iids on the

peculiar sensibility of the organ. The physical cause of pain it is often

impossible to ascertain. Pain is often greater in diseases when there is

no evidence of inflammation (as in neuralgia) than when inflammation
is not only dangerou^ but even fatal (as in gangrene of the lung); and
most severe pain may be experienced, as every one knows, in conditions
of the body which are compatible with perfect health. Yet this does not

destroy the great importance of pain as a symptom of disease in general,
and of inflammation in particular. It only shows that in clinical investi-

gations it is necessary to take account of all the circumstances of the

case, not of one only. The persistence of pain in any given part ought
to induce the surgeon to examine closely the condition of the general

system (pulse, tongue, temperature, and secretions) and of the part itself

(as to redness, swelling, heat, and the functions of the organ), and on
such an examination a secure diagnosis can almost always be founded.

Inflammatory Fever. Inflammation, when extensive or very violent,
is accompanied by general fever, which is variously designated as " in-

flammatory," "traumatic," "surgical," "irritative," etc. The condition

necessary for its production appears to be the overheating of the blood,
as stated above, and its leading symptom, therefore, is the rise of tem-

perature of the whole body. Hence the importance of the thermomet-
rical observations which are now so generally taken in surgical as well

as in medical cases.

As typical of inflammatory fever, for surgical purposes, I shall select

that form which follows on a severe wound. 1

Traumatic fever commences usually within twenty-four hours of the

receipt of the injury, and sometimes dates almost from the moment of
its receipt. The patient feels hot and uncomfortable, with occasional
intervals of chilliness, sometimes amounting to definite rigor. lie is

thirsty and restless, with a rapid and perhaps hard and bounding pulse,
furred tongue, hot and dry skin, scanty and high-colored urine, consti-

pated bowels, flushed face, headache, and loss of appetite. The symp-
toms are aggravated towards night, when a definite rise of temperature
can usually be noted. Coincident with any abrupt and very considerable
elevation (say more than 2 F.) of the heat of the blood there is almost
certain to be a rigor. In uncomplicated cases of traumatic fever the

S3
T

mptoms will probably begin to decline from about the second day after

its commencement, and will have entirely subsided by the fifth, sixth, or
seventh day ;

but there is much variety both as to the period at which it

attains its climax (or
"
fastigium," as it is technically called) and as to

its total duration. The first appearance of decrease is very generally
coincident with the occurrence of suppuration. After the subsidence of
the primary attack of fever a secondary attack sometimes occurs, apart

! ;

.

l A good opportunity of watching the phenomena of traumatic fever is furnished

by any great operation, such as an amputation, undertaken for the removal of a

chronic disease on a person previously in good general health. The state of the

pulse, tongue, and secretions, and the normal temperature, should be carefully noted
for the two or three days preceding the operation ;

and morning and evening obser-

vations should be regularly taken after it until the temperature and all other matters-

observed have returned to the condition of health.
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from any other complication, but usually the reappearance of fever de-

notes the occurrence of some of the complications of wounds, as deep-
seated abscess, erysipelas, phagedsena, or pyaemia. When the fever does

not subside at the ordinary time the presence of some concealed source

of irritation, such as lodged foreign bod}^ or obstructed discharge, is

probable, and should be carefully sought for.

We shall consider this subject of traumatic fever more fully in its sur-

gical bearings presently.

Pathology of Inflammation. The above is intended for a rough sketch

of the leading symptoms of inflammation as seen in practice. The pa-

thology or essential nature of the process must next be briefly discussed.

It has long been a controversy whether the phenomena which we term
inflammation are due to changes in the nervous system, the vessels, the

blood, or the tissues; nor is the question one which seems to admit of

any confident answer. But the first changes which are perceptible to

the eye affect the vessels and their contents at once. The arteries dilate;
1

the blood-stream moves with greater rapidity ;
the red and white blood-

corpuscles, which in the natural state are quite separate from each other

as well as from the wall of the vessel, begin to adhere together and to

stick to the arterial wall. As the dilatation extends, first to the capil-
laries and then to the veins, the blood-stream moves more and more

slowly, the vessels becoming more obstructed by blood-globules. Next,
a very remarkable phenomenon is noticed, i. e., the "

emigration
" of the

white corpuscles, or "
leucocytes," as they are now usually called. The

experiment by which this emigration may be actually rendered visible is

very difficult to carry out successfully.* It leaves no doubt that the

white corpuscles begin to adhere to the wall of the vessel before the

axial current (i.e., the current of red blood-globules along the centre of

the vessel) stops ;
that the wall of the vessel then exhibits buds or pro-

jections, as if the leucocyte were pushing its way through ;
that these

buds or projections become connected with the wall of the vessel by a

sort of tongue or string, which then gives way, and leaves a body exactly
similar to a leucocyte in the parenchyma external to the vessel; and that

the wall of the vessel shows no alteration at the part where the leucocyte
has thus passed through it. In what precise manner this may take place
it is needless here to discuss. We may suppose, even if only for the sake
of hypothesis and to render the thing conceivable, that the leucocyte,
which is a mass of protoplasm, rebuilds the wall of the vessel that it is

perforating (which is also a mass of protoplasm) as fast as it destroys it.
3

The leucocytes display the same amoeboid movements after their emigra-
tion which the}- are known to do within the vessels, and which seem to

be connected with their further development. (See Fig. 1.)

1 It sccrns doubtful whether or not this dilatation is preceded by ii period of active

contraction or spasm of the vessel. If it be so. that period is so transient that it has
not been found possible as yet to affirm it< constant occurrence.

2 This experiment was probably first performed by Dr. Waller, before 1846; but
his observations did not attract the attention they deserved. Cohnheirn devised a
more perfect form of the experiment, on a frog paralyzed by curare. It will be
found very clearly described by Dr. Sanderson, "in Holmes's System of Surgery, p.

751, 2d ed At pp. 741-2 of the same volume will be found an account of the re-

searches and teaching of our distinguished countrymen, Dr. C. J. B. Williams and
Dr. Addison, who so nearly anticipated Cohnheim's discovery, in spite of the im-

perfection of the instruments with which at that time they were obliged to work.
3 Sonic authors teach that there are openings or " stomata " in the capillary wall,

through which the corpuscles pass. It this is the case, the corpuscles must "emi-

grate
"

al.-o in the healthy processes of nutrition.
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So far the

observed refer wholly
to the vessels and their

contents. But that the

tissues around the ves-

sels have an independent
and most important part
in the process cannot
be doubted. Professor
Lister 1 has observed

changes going on in

the pigment-cells lying
in the intervascular

spaces of the frog's web
which testify to an ac-

tion entirely indepen-
dent of that in the

blood or the vessels
;

and the action of irri-

tants on the non-vascu-
lar tissues, such as the

cartilages, will be found
illustrated in subse-

quent pages. Again,
as the blood - stream
becomes retarded, the

blood begins to oscillate

backwards and forwards
in the vessels, and finally

stops. This inflamma-

tory stasis can be pro-
duced even when the

vessels have been en-

tirely emptied of blood
and filled with milk in

place of blood. It can-

not, therefore, entirely

depend upon, though it

must doubtless be influ-

enced by, the qualities
of the blood. Nor can
we imagine that the
mere vascular wall can
be the sole cause of so

remarkable a phenome-
non. It must, there-

fore, be caused in some
measure by the vital ac-

tions which are going
on in the part generally.
And the same conclu-
sion results from m&ny
of the other recorded

facts, for which I must

Fin. 1.

Cohnheim's experiment showing the emigration of the leuco-

cytes out of a vein in the mesentery of a frog. The times of the

successive observations are marked on each figure, and the indi-

vidual leucocytes are distinguished by different letters, r and g
denote two leucocytes which were external to the vein at the com-
mencement of the observation, a was only just attached to the

outside of the wall of the vein at the commencement, and was free

from it at the second observation, c had almost passed through
the wall at the first observation, was only just attached at the sec-

ond, and was free at the third, b had commenced to adhere to the

interior of the wall of the vein at the first observation, had par-

tially penetrated it at the second, was adhering to its outer wall at

the third, and was becoming pedunculated and preparing to detach

itself at the fourth. From an experiment made for me by iny
friend and pupil, Mr. J. B. W. Webb.

1 Phil. Trans
, 1858, p. 678.
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refer to works of more detail. The latest researches seem to show that

irritants which do not affect the walls of the vessels, though they may
cause dilatation of the capillaries and stagnation of the blood-current,
are not followed by emigration of leucocytes, or by transudation of the

colored blood-disks
;
while if an irritant be applied which acts so deeply

and so continuously as to affect the wall of the vessel itself an abundant

emigration of colorless and colored blood-disks ensues the former pass-

ing chiefly out of the veins and the latter from the capillaries.
1 The

question therefore above alluded to would be answered by saying that

the essential phenomena of inflammation depend on changes in all the

structures the blood, the bloodvessels, and the parenchyma of the part

simultaneously.

Terminations of the Inflammatory Process. The process of inflam-

mation may be regarded as destructive or constructive, according to its

terminations. If the process above described should cease at the point
to which the description has just been carried, the blood-stream will re-

sume its movement, the vessels their normal size, the effused serum and
the leucocytes will disappear from the intervascular spaces, and the part
will resume in all respects the functions and appearance of health. This
termination is known in surgical language as " Resolution." But if this

does not occur, the inflammatory exudation may become organized into

new tissue (organization, adhesion), or it may break down into pus (sup-

puration, abscess), or the tissue of the part may become softened and

disintegrated (ulceration), or the whole part may die (gangrene).

Effusion and Organization. The production of new tissue may be re-

garded as the curative termination of inflammation. It is true- that in

many instances this newly formed tissue impairs the functions of the

part and constitutes in itself a kind of disease. Thus the utility of joints
is destroyed b}

r soft anchylosis, the result of inflammatory adhesions
;
or

bands of adhesion are formed in the peritoneum which may fatally inter-

fere with the movements of the intestines. But it is none the less true

also that it is upon such reproductive properties that all the repair of

wounds and fractures depends, and that the greater part of the practice
of surgery is directed to the production and regulation of this repro-
ductive process.

It will be most convenient, I think, to study here this curative termi-

nation of inflammation as it is seen in the soft parts ;
while the chapter

on the union of fractures will contain a description of inflammatory or-

ganization in the hard tissues. I therefore turn to the general sulrject
of wounds and the process of their union, in order to illustrate the re-

sults of inflammation.

Wounds and Contusions. A forcible solution of continuity in the soft

tissues of the body is called a wound
; but, in ordinary language, the ex-

posure of the injured part to the air is implied, and the action of some

weapon is also understood. When the subcutaneous tissues are merely
bruised, i.e., more or less lacerated without the skin being divided, the

injury is called a " Contusion." In a contusion there is probably always
some laceration of the fibres of the cellular tissue, the vessels are more or

less ruptured, and blood is extravasated proportionally into the subcuta-

neous or parenchymatous tissue, or into any of the neighboring cavities of

1 See Dr. Klein's account of Cohnheim's latest researches in the London Med.

Record, December 81st, 1873, and January 7th, 1874.



oi:<; A MX AT m:s OF CLOT. 39

the body. In very severe contusions, siicli as are produced by repealed
injuries, the skin is very extensively separated from t lie subjacent fascia.'

and is consequently liable to perish for want of blood-supply. Into this

space blood is effused, which, showing through 1 he skin, <riyes t he familiar

black and blue appearance; of a bruise, the color varying with the deli-

cacy of the skin, the quantity of blood effused, and the structure of the

part. Thus, in the eyelids, scrotum, and vulva a bruise is black : on the

seal}), where the skin is strengthened by the tendon of the occipito-frou-

talis, it shows hardly any color at all; on the globe of tin; eye. wh<-rc

the conjunctiva, allows the free passage of the air, it is scarlet. The
black color of an ordinary bruise on the surface of the body fades away
into green or yellow as the blood is absorbed. Very frequently, \\hen

the laceration has been great, the blood remains for an indefinite time
collected in a cavity, the walls of which are formed of blood-clot and con-
densed tissues, while its contents consist of serum mixed with more or
less of the coloring matter and broken-down corpuscles. To such a col-

lection the name Haematorna, or "blood-tumor," is given. Blood-tumors
are distinguished from abscess by the history, appearing as they do at

once after the contusion
; by the thinner character of the fluid, contained

in a wall of solidified, but not inflamed, tissues
;
and by the nninflamed

and unengorged condition of the integuments. They are comparatively
common on the scalp in infancy and childhood, sometimes extending
over half or the whole head. They usually subside spontaneously, even
when of very large size, though their absorption is generally considered
to be accelerated by some of the stimulating lotions or embrocations

usually ordered, among which arnica is perhaps the most in favor." But
such stimulating applications should not be made use of immediately
after the injury. The application of cold is indicated at first, so long as it

seems probable that fresh blood is being effused
;
unless the skin is so ex-

tensively separated that gangrene is to be feared, in which case moderate
warmth (as by water-dressing or warm opiate lotion) is more advisable.
In some cases, when the effused blood shows no tendency to disappear,
it has been removed by puncture with impunity; but as this is usually

unnecessary, it should not be clone except in the last resort, and then the

"aspirator" of Dieulafoy, or some such invention for avoiding the en-

trance of air, should be employed. If the tissue around inflames, form-

ing pus, the bloody fluid becomes decomposed and a serious form of fever

may be generated. In such a case, as in that of inflammation of the sac of
an abscess, it becomes necessary to lay open the cavity freely, wash it out
with carbolic lotion daily, and support the patient's strength through the

ensuing fever. Thus we see that, as a rule, contusions do not require
any inflammatory process for their cure; and that when inflammation
follows on a contusion it is usually as a complication, and one which,
when it reaches the stage of suppuration, may prove a formidable one.

But the hardening which sometimes remains permanently in a contused

part is also very probably in manj
T cases the result of chronic inflamma-

tion, leading to the formation of a low form of fibrous tissue.

The question as to the organization of blood-clots is one of much iuter-

1 In examining the body of a schoolboy who had been beaten to death by his

schoolmaster, Mr. Prescott Hewett and I found the skin so extensively separated
from the fascia lata that a common walking-stick could easily be laid between them.

2 The applications in common use in cases of contusion are: Tincture of arnica,

gently rubbed in, either pure or diluted with its own bulk of water, or as a lotion

with five to ten parts of water; or poultices of black briony-root (much valued by
pugilists) ;

or Friar's balsam or soap and opium liniment.
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est, both in a pathological and a practical point of view. John Hunter

taught unreservedly that coagulated blood "either forms vessels in itself,

or vessels shoot out from the original surface of contact into it, forming
an elongation of themselves, as we have reason to suppose they do in

granulations ;" and in order to define his meaning more precisely, he im-

mediately adds, "I have reason, however, to believe that the coagulum
has the power, under ordinary circumstances, to form vessels in and out

of itself;" and of this supposition he proceeds to give proofs, for which

I must refer the reader to the original.
1 On this supposed property of

extravasated blood to take on active processes of organization in its own

substance, independent of the structures amongst which it was lying,

depended, amongst many other surgical doctrines and precepts, the

treatment so much recommended by Sir A. Cooper, and still occasion-

ally practiced, of laying a piece of lint steeped in the blood of the part

over the wound of a compound fracture, in order that the blood might
form a bond of union, and convert the compound into a simple fracture.

It seems, however, to say the least, highly dubious whether any such

self-organization of clots is possible. The practical result is doubtless

the same, viz., that in the substance of the clot vessels are formed, and

ultimately the coagulum is replaced by a membrane or fibrous tissue

more or less complete, and including in its substance the remains of

the blood-corpuscles. But it seems more probable, as Rindfleiseh has

pointed out,
2 that the efficient agents in this organization are leucocytes,

which are derived, not from the white corpuscles of the clot itself, but

by immigration from the neighboring tissues. "Artificial thrombi,"

says this author, "have been produced by tying arteries in the lower

animals; cinnabar has then been injected into the blood, and its leu-

cocytes impregnated with this fine granular material, which is easily

recognizable under the microscope. Jt was found that those cells from

which, on the second or third day after the occurrence of coagulation,
the organizing process appeared to set out, contained cinnabar the

inevitable inference being that they had emigrated into the clot from

without." He then describes the branching out and communication of the

leucocytes to form " a delicate protoplasmic network with nuclei in its

nodal points," through which capillary channels are afterwards opened
out, these channels ultimately anastomosing with the vasa vasorum

;

while in the interspaces a connective tissue is formed from the fibrin of

the clot, involving in its meshes the remains of the blood-corpuscles,
which at first entirely obscure it; and then, as the clot shrinks and

hardens, they wither away, lose their coloring matter, and there remains

instead of every red corpuscle a flake of colorless protoplasm.
All this applies to the organization of non-laminated thrombi contained

within the vessels. Of the minute phenomena of organization in extra-

vascular and laminated coagula nothing is known. More will be found

on the changes which intervascular thrombi undergo in the chapters

treating of the diseases of the Arteries and Veins.

Treatment. The treatment which is to be selected in any case of con-

tusion depends on the severity of the injury. When the blow (as is often

the case) entails much loss of power and pain in attempted movement, it

is obvious that rest is the main requisite. Warmth should be applied,
as by a piece of heated spongio-piline, or warm lotion, covered with oiled

1 On the Blood, Inflammation, and Gunshot Wounds. Works, by Palmer, iii,

119.
2
Pathological Histology, trans, for the New Syd. Soc., vol. i, p. 225.
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silk. In smaller and less disabling injuries sonic active movement is

desirable, and gentle rubbing will relieve the pain and promote ali>orp-
tion of the effused blood.

Wounds are divided for purposes of description into incisi-d. i. <.. >imple
cuts in which the length bears a considerable proportion to the depth;
punctured, in which the depth much exceeds the length, the latter being
more of the nature of a prick than a cut; subcutaneous, which are surgi-
cal wounds in which a considerable extent of tissue (generally including
one or more large tendons or muscles) is divided through a mere punc-
ture of the skin, and which are therefore examples of one kind of punc-
tured wounds

; contused, in which the divided tissues and those around
are contused as well as cut

;
and lacerated, in which the whole or a por-

tion of the solution of continuity is caused by tearing and not by
cutting.
The incised are the most common, and those from which the process of

union is best studied.

The processes by which wounds are united illustrate very aptly the

various events of inflammation, regarded both in its curative and in its

destructive aspect.
1. Immediate Union. When the surfaces of a clean-cut wound, such

as that made in the operation for harelip, are carefully adapted to each

other, and supported for a sufficient length of time in apposition, they
will probably be found to present no sign of inflammation appreciable by
the senses, and in the course of from twenty-four to forty-eight hours the

wound will be so soundly united as to require no further attention, nothing
being left except a linear mark, which at first looks more or less red, but

gradually fades away, and in the case of small cuts disappears altogether.
This method of union is called immediate union or primary adhesion. In
this form there is little or no evidence of inflammatory effusion, and some

pathologists have taught that the tissues merely adhere and grow together.
This, however, is hardly an intelligible account of the action of living

tissues, and it seems more probable that the process differs in no respect
from that to be next described, except in that the symptoms are less

obvious.

2. Union by First Intention. The next process is that of union by first

intention, or primary union. In this the cut surfaces pour out a certain

quantity of blood which, if in small quantity, is probably entirely ab-

sorbed, although it is a very common opinion that a portion of it becomes

organized, i. e., that the leucocytes become developed into permanent
tissue in the extravasated blood, as they do in the inflammatory effusion.

In the latter the process of development goes on by the amoeboid leuco-

cytes attracting to themselves and absorbing into their tissue the pabulum
appropriate for their nutrition from the neighboring plasma. Thus masses
of protoplasm are formed, around which a cell-wall is developed. The
nuclei of these cells divide and multiply to form new cells, of "prolife-

rate," as it is called. The rounded cells then elongate into fibre-cells,

out of which are formed the fibrous elements of the connective and vas-

cular tissues
;
the neighboring vessels shoot out processes into the grow-

ing tissue, the unused serum, etc., is reabsorbed, and thus the wound is

closed by new material, with no formation of pus.
For the minute details of this process I must refer the reader to the

works which treat specially of pathology. It will be sufficient here to

say that as far as is known at present both the vessels and the connective

tissue are formed out of leucocytes, and that the latter may be furnished
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either by emigration out of the A
r

essels, or from the connective tissue of
the part; that some of these leucocytes are converted into cells which

communicating with each other form vascular channels, while others are

elongated into spindle-shaped 'cells, the rudiment of fibres; and that the

vessels are formed in one of two ways, either by channels (as above)
formed out of leucocytes and afterwards opening into the capillary tube,
and receiving a layer of endothelium from it, or by a budding out of the

endothelial tube of the capillary, which bud elongates into a loop and

opens into another part of the capillary tube. The former is called by
Billroth secondary and the latter tertiary vascnlarization, in contradis-

tinction to the primary vascnlarization seen in the embryo, in which the
vessels are directly formed by the differentiation of previously indifferent

cells, others of which are developed into blood-corpuscles.

Lymphatic vessels are observed in the cicatrix after the formation of
the fibres of which it is composed, and nerves are also probably produced
in it. Muscular tissue is never reproduced, but the interspace caused in

a muscle by a wound is filled up with fibrous tissue.

3. Union by Second Intention. If the inflammation passes this point,
then we have the phenomena of suppuration, one of the destructive ter-

minations of the inflammatory action, and the method of union is that
which is known by the technical name of union by the second intention.

The inflammatory leucocytes instead of developing into fibre-cells and

forming tissue become developed into pus-globules, and the exudation
breaks down more or less completely into a creamy fluid called pus,
which consists of these globules floating in serum, the liquor puris. Pus-

globules, as seen out of the body, are but little different in appearance
from leucocytes. The leucocyte when treated

with acetic acid displays the appearance of
a nucleus in its interior, that appearance
being usually regarded as the result of a

shrinking of the protoplasm of which it is

composed. The pus-globule shows more
distinct trace of a membrane, and is fre-

quently many-nucleated when treated with

acid, a condition which Rindfleisch regards
as indicating a tendency to degenerate and
break down. But the same author says that

many of the corpuscles of pus display no
difference whatever in character from the

blood leucocytes, having only single nuclei,

showing the same amoeboid movements, and

being in fact obviously the same things, both
in structure and function. This should be

borne in mind in connection with the fact that suppuration is not in most
cases wholly a destructive process, but serves also as one of the usual
modes of repair.
The result then of the process of suppuration is twofold. The greater

part of the pus is sooner or later cast out of the body. When the suppu-
ration is in the interior of the body this is effected usually by the forma-
tion of an ab&cesx ; the pus-globules make their way to a common centre,
and the matter becomes inclosed in a cyst or cavity formed by inflamed
tissue. As the inflammation progresses the tissues soften and break down
in some definite direction, usually towards the surface of the skin or one
of the cavities of the body, and the pus shows through the thin tissue

which is raised up by the fluid underneath it, allowing perhaps even the

F;G. 2.

Pus-corpusrles. a. From a healthy
granulating wound, b. From an ab-

scess in the areolar tissue, c. The
same treated with dilute acetic acid.

d. From a sinus in bone (necrosis), e.

Migratory pus-corpuscles. From Rind-
fleisch's Pathological Histology.
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color of the pus to lie distinguished. Then the alisccss is said i<> /"/////.

and will shortly burst, if not opened by the surgeon. In some <

however, no such collection of the pus takes place, the matter is diM'u.-ed

with no definite limit through the interstices of the p:irt, ih'/l
!/.' inil<nn-

mah'oit. When suppuration occurs on the internal surface of one of the

cavities of the body, as in purulent inflammation of a synoviul membrane,
it forms what is often spoken of as a/wrsx of the cavity, although the

matter is really contained, not in a cyst formed by the inflamed tissues.

but in the natural bag of the serous or synovial membrane, which in

some cases may be free from inflammation at the part where the pus is

found.
In /la in inatory Softening. As the tissues inflame, and as the leucocytes

multiply, the normal cells of the part proliferate., that is to say, they

give rise to fresh cells by the multiplication of their nuclei, while they
themselves become indistinguishable. Coincidently with this the fibres

Vertical section through the edge of a granulating surface in process of repair (after Rindfleisch). a.

Secretion of pus. 6. Granulation-tissue (embryonic tissue) with capillary loops, whose walls consist of

a layer of cells longitudinally disposed ;
their thickness decreases as we approach the surface, c. Cica-

trization beginning at the base (spindle-cell tissue), d. Cicatricial tissue, e. Fully formed cuticle, its

middle layer consisting of grooved cells. /. Young epithelial cells, g. Zone of differentiation.

of which the part is composed soften, and in many parts a considerable

amount of oil is produced in their interior. All this is quite consistent

with absence of suppuration, and the inflammatory softening may be re-

placed, or succeeded, by inflammatory organization, and the part become
much more dense and solid than natural, as we constantly see in inflam-

mation of bones. But if it proceeds a step further the softened and de-
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generated tissues begin to melt away in suppuration, and the condition

of ulceration ensues, denominated by Hunter " molecular gangrene," in

which minute, imperceptible portions of the tissues die, and are either

carried off with the discharges or removed by the absorbent vessels (the
veins or lymphatics), causing a breach of surface, which when on a free

surface is filled up by granulation and cicatrization.

Granulations. When the pus is formed on a free surface much of it

is merely discharged, but the surface of the wound is all the time under-

going a process of organization called granulation. To the naked eye,
or under a lens of low power, the surface of a wound or ulcer covered
with granulations ("a granulating surface," as it is usually called) looks

something like coarse red velvet, that is, it is studded with innumerable
small red projections which are concealed by the pus and serous fluid ex-

uding from the wound, but are brought into sight by gently drying it.

If one of these granulations be examined in the microscope, after having
been artificially hardened, it will be seen to be composed chiefly of a col-

lection of large granular cells (exudation-cells, as they used to be called)
with pus-cells on the surface and fibre-cells at the deeper parts; intermin-

gled with these cells there are new vessels which shoot into the granula-
tions from the capillaries of the wounded or inflamed surface, and the
Vhole is permeated by fluid. The cells on the surface ma}7

occasionally
be seen to be developed into epithelium. The cavit}^ of the wound is

closed by the constant organization of the deep parts of these granulations,
as the superficial parts melt away into pus, and ultimately by the forma-
tion of epithelium over their surface,

"
skinning over," as it is popularly

called.

Cicatrization. The cuticle is formed mainly by the differentiation of
the outermost cells of the granulating surface; but it seems probable that
the proximity of the natural epithelium of the edge of the ulcer or wound
has, to say the least, a considerable effect in producing or disposing to
the production of this new epithelium. For though in an ulcer new for-

mations of epithelium may often be seen far away from the edges, yet the

skinning over far more commonly spreads from the edge, i.e., from the
old epidermis ;

and the phenomena of skin-grafting also show how much
the production of epidermis is hastened by applying a healthy epidermal
tissue on healthy granulations.

Tlie formation, then, of the cicatrixin union by second intention differs

very widely in its external phenomena from that which is seen in union

by first intention, and all the differences are in favor of the latter process.
In the suppurative union there is greatly more destruction of tissue, much
more time is required, all the symptoms affecting the patient's health are
far more severe; and the newly formed bond of union is more lowly or-

ganized, more prone to various degenerations, and more inadequate to

replace the tissue in whose place it has been deposited. Yet, as will be
seen from the above sketch, the essence of both processes is the same.
Both depend on the organization of leucocytes into cellular tissue, and
the development of new vessels

;
and the essential features, both of vas-

cularization and of organization, are similar, only that in the secondary
union many of the leucocytes lie too far from the vessels to obtain the
nourishment which is necessary for their growth, and therefore break
down into pus.

4. Union by "Secondary Adhesion.'''1 Besides the common process of

repair by suppuration, i.e., union by granulation, or by second intention,
there are two other processes described by Paget analogous to and in fact
to a great extent identical with it essentially, but differing in some im-
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portant practical details
; they are union by wrotidnry ndhraiim. or by

the third. intention, and union umli-r a ncab. The former proces> i- I tot

illustrated by the wound ol' an operation lor liarelip in which the attempt
to obtain primary union has i'ailed, and the surfaces of the wound have

begun to granulate. If the ordinary process of onion by second intention
were allowed to go on to its termination, these granulations would grad-

ually fill the wound up until the whole cavity was closed more or less

imperfectly by a dense cicatrix
; or, as would most likely be the ease in

the instance supposed, the two surfaces of the lip would scar over, and
the cavity would not be filled at all. But sometimes, when the uranula-
tions are perfectly healthy, if the surfaces be brought evenly together
throughout, they will adhere without any further suppuration, the grow-
ing tissue at the base of one set of granulations coalescing with that at

the base of those on the opposite side, and thus the wound will be closed

perfectly and at once.

The advantages of this process are that it leaves much less scar behind
;

that the scar is much more nearly equal in size to the cavity which it fills,

and that it is completed in a very short space of time, so that any bone or
other important part which has been exposed in the wound gets rapidly
covered over and defended from the inflammatory action. The two former

points are of interest in wounds of the face or other exposed part ;
the

last is of great importance in scalp wound, where exposed bone can often

be rapidly covered by bringing the granulating edges (if perfectly healthy)
into contact by means of one or two silver sutures, and thus all risk of

necrosis, or inflammation of the exposed cranium, will be avoided.
5. Union under a scab, or union by scabbing, takes place either in fresh

wounds or in those which have been previously granulating. In fresh

wounds the surface is covered by a la}
7er of dried blood, or of the inspis-

sated secretion (serum and lymph), which will ooze from the divided
vessels just after the bleeding lias ceased

;
and when this comes away the

surface is found to be skinned over. The exact nature of this process
does not seem to be altogether understood. It is constant in animals,
'but very rare in man, though Sir J. Paget relates two instances in which
even so large a surface as that left after removal of the breast has been
thus healed.

In the case of a granulating wound the surface of the granulations is

coated over either naturally with inspissated secretion (pus and serum),
or artificially with some semi-fluid substance which excludes the air; the

superficial portion of the granulations is then at once converted into epi-

thelium, and the cicatrization is completed without further suppuration.
When the scab falls otf a scar is found below it.

Cicatrices. The material by which a wound is united is called a cica-

trix. It differs from the normal tissue which it lias replaced in many
important particulars. As Rindfleisch says: "The cicatricial tissue is

far from being a connective tissue of ideally high quality. On the con-

trary, its fibres are stiff, inelastic, and misshapen ;
its cells are represented

by shrunken, staff-shaped nuclei, and its vital capacity is proportionally
reduced. Moreover, the cicatricial tissue exhibits an extreme proneness
to contract in all its dimensions. ... It need hardly be said that this

general diminution in bulk is a physical rather than a vital phenomenon.
The removal of water has a great deal to do with it, for the white glis-

tening tissue of a cicatrix is dry, compact, and harder to cut than any
other variety of connective tissue." These remarks of Hindfleisch are

applied by him to the cicatrix produced by primary union
;
but they
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apply still more forcibly to that of the union by second intention
;
and

generally it may be said that the longer acicatrix is in forming, the more

imperfect will be its organization, the more will it be likely to fall abort

in hulk of the parts which it replaces, and the more liable will it be to

all the various diseases which affect scars, such as contraction, ulceration,

cheloid, and cancerous degeneration. All these diseases will be found

treated in the chapter on Ulcers.

Traumatic Fever. We have spoken incidentally of traumatic fever as

one of the occasional phenomena of inflammation, but this subject is so

important in practical surgery that it demands a very careful study.
The inflammatory process involves, as we have seen (p. 34), as one of its

necessary results, the generation of heat in the blood of the inflamed

part. When that part is small and insignificant the slight additional

heat thus imparted to the total mass of the blood is easily got rid of by
the natural processes of transpiration through the skin and lungs. But
if the inflammation is very extensive the bodily powers may not be suffi-

cient to dispose of the excess of heat the whole mass of blood then rises

in temperature, and the phenomena of fever result. This is the simplest

theory which can be formed of the causation of fever, and that it is true

in part, I think, can be hardly doubted, though it is far too simple to be

accepted as a solution of all the complicated facts of inflammatory fever.

Besides this mere increase of heat from simple inflammation, it seems

necessary to admit that the blood is also poisoned by the imbibition of

some product of inflammation
;
and hence the intimate, not to say indissol-

uble, connection between traumatic fever and that constitutional infec-

tion now commonly called septicaemia.
That traumautic fever may originate independently of absorption of

any of the products of decomposition, or even of inflammation, is proved

by the fact that it arises occasionally almost immediately after the injury,
and nearly as soon as the inflammation itself does. Since, in these cases,
there has been no time for the imbibition of decomposing matters into

the blood, there are, as far as I can see, only two hypotheses by which
the occurrence of fever can be explained, viz., either the simple one of

increase in the heat of the blood, or the supposition (which is only slightly

different) that such overheated blood, circulating through the nervous

centres, disturbs the chief functions of respiration, circulation, etc. But

since, commonly speaking, fever does not set in till a period at which the

products of inflammation have formed and have had time to decompose
or ferment,

1 since similar phenomena may doubtless be excited, in a pre-

viously healthy animal, by the injection into the circulating blood of va-

rious putrefying matters
;
and since the gravity of the traumatic fever

seems often to bear a proportion to the amount of decomposition present
in the wound, it appears, to say the least, probable in the highest degree
that the efficient cause of the fever is in most cases, though not in all,

the imbibition of some of the products of inflammation into the blood.

On this point Billroth speaks as follows :

"
Since, from the nature of the process in the inflamed part, some of

the tissue is destroyed, while some new tissue is formed, it is notimprob-

1 Billroth says that in his numerous observations the fever has usually been found
to commence before the end of the second day. Mr. Pick (St. George's Hospital

Reports, vol. iii) says that out of 108 cases "in no single instance did it occur after

the fifth day, and in some cases it occurred within the first twenty-four or forty-
eiirht hours."
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able that some of the products of this destruction enter the blood, partly

through the bloodvessels, partly through the lymph vessels
;
siicli material

acts as a ferment, exeites change in the blood, as a consei|uence of \\hich

the entire 1 amount of blood may be warmed. \Ve might also admit a more

complicated mode of development of warmth, which by including the

nervous system, might in some respects lie more serviceable t heoivt it-ally ;

the blood, changed by taking up the products of irritation, might prove
irritant to the centres of the vaso-motor nerves, and thus induce increased

production of warmth. The decision between these different hypotheses
is difficult; they are all about equally justifiable, and all have the common
factor of pollution of the blood by material from the seat of inflammation
or the wound, which is recognized as having an effect on the production
of heat; these substances must have the effect of exciting fever (a pyro-

genous action). This was to be proved. It has been proved by experi-
ments of O. Weber and myself, which I can notice only briefly here. In

most open wounds, especially in contused wounds, shreds of tissue are

always decomposed ;
in many idiopathic inflammations the circulation is

arrested at different points in the inflamed tissue, and there is partial

decomposition of these dead portions. Decomposing tissue, then, was
an object to be examined in regard to its pyrogenous action. If you
inject filtered infusions of this substance into the blood of animals they
have high fever, and not un frequently die with symptoms of debility, of

somnolence, with coincident bloody diarrhoea. The same effect is induced

by fresh pus injected into the blood
;
a weaker effect follows the employ-

ment of juice and pus-serum pressed out of the inflamed part. Hence
the products of decomposition, as well as those of new formation, have a

pyrogenous action in the blood. These products are of a very compli-
cated and variable nature; some of the chemical substances in them have
been independently tested in regard to their fever-exciting qualities : we

may induce fever by injecting leucin, sulphuretted hydrogen, sulphides
of ammonium and carbon, and other chemical substances resulting from
the decomposition of tissue, or even by injecting water; decomposing
vegetable matter also has a fever-exciting effect. Hence there are no

specific fever-exciting substances, but the number of pyrogenous mate-

rials is innumerable. A considerable amount of them is usually contained
in the inflammatory foci.

"After the pyrogenous effect of the products of inflammation and de-

composition had been absolutely confirmed, it remained to be proved that

this material could be taken from the tissue into the blood, and to be shown
how this took place. For this purpose it was injected into the subcuta-

neous cellular tissue, where it spread around in the meshes of the tissue;
the effect as to fever was the same as when the injection was made directly
into the blood: hence the pyrogenous material is absorbed from the cel-

lular tissue. Here there is another observation to be made. After a time,
at the point where decomposing fluid or fresh pus has been injected, there

is severe and not un frequently rapidly progressive inflammation. For in-

stance, I injected half an ounce of decomposing fluid into the thigh of a

horse: in twenty-four hours the whole leg was swollen, hot, and painful,
and the animal very feverish. 1 did the same thing, with the same result,

with fresh (not decomposing) abscess pus, in a dog. This action of pus
and putrefying matter in exciting local inflammation I call phlogogenous.
All pyrogenous substances are not at the same time phlogogenous ;

some
are more so than others, and, especially in the putrefying fluids, it makes
a great deal of difference whether the poisonous power, which we do not
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know accurately, is present in greater or less quantities. It is not certain

whether the pyrogenous materials enter the blood through the lymph or

bloodvessels." 1

Effect of Inflammation on the Blood. The condition of the blood in

inflammation must be profoundly modified from the state of health. Yet
little is really known about it beyond the fact that it appears to be very

commonly more rich in fibrin than it was before.
2 Thus is explained the

remarkable appearance known as the "buffy coat" and " the cupping
"

of the blood. "
Perhaps no point is better established in the pathology

of the blood," says Simon,
u than a connection between its yield of fibrin

and the 'presence of acute inflammation. In rheumatic fever, in pneu-

monia, in bronchitis, in pleurisy, in peritonitis, in quinsy, in erysipelas,
the blood's normal yield of fibrin has been found doubled, tripled, quad-

rupled, quintupled." And in all such conditions there is usually to be

found the buffy coat (i. e., the upper stratum of the clot is nearly or quite
destitute of color, consisting almost entirely, or entirely, of fibrin), and
it is also "cupped," the upper surface being depressed, while the lower

strata of the clot are somewhat more bulky, so that the whole clot is more
or less conical. These appearances depend doubtless in part on the greater
fibriniferousness of the blood, but partly also on its slower coagulation,
for an appearance resembling the buffy coat can be produced in healthy
blood by retarding its coagulation. The buffing and cupping of the blood

used to be taken as the chief indication of the sthenic character of the in-

flammation, and'of the necessity of bleeding; but this error is now quite

exploded. It is known that the relative quantit}' of fibrin in the blood is

increased instead of diminished by bleeding and starvation; and it seems

highly probable, to say the least, that the greater fibriniferousness of in-

flamed blood is a proof of its degeneration ;

" that an increased yield of

fibrin portrays not perfection, but postperfection of the blood; that it

corresponds, not to the rise, but to the decline of albuminous material
;

that its relations are not with repair but with waste "
(Simon); and, con-

sequently, that all idea of bleeding or depletion in order to diminish the

quantity of fibrin in the blood, and so to obviate the tendency to inflam-

matory exudation, and the formation of new tissue, which the superficial
resemblance between the fibrin of the blood and the exuded lymph (the
fibrin of inflammation) suggested to the elder pathologists, is delusive.

The more probable theory is that the blood in inflammation is more

charged with fibrin because it is less perfectly freed from the elements of

decomposition. I must refer the reader to Mr. Simon's account of the
" Blood in Inflammation," in the Syxt. of tiurg., vol. i, pp. 28, et seq.
The symptoms of traumatic fever may be thus brieity summarized.

There is increased temperature at the seat of the wound and increase in

the heat of the whole body, as proved by the thermometer, with chilliness

and perhaps (but not usually) rigors as the heat rises; quick, sharp pulse,
furred tongue, more or less sleeplessness, and the sleep which is obtained

is unrefreshing; the urine is high-colored, and the amount of urea ex-

creted is above the normal standard and exceeds the quantity which
could be furnished by the nitrogenous aliment

;
the bowels are often slug-

gish, and the motions offensive. This fever ought to pass away as the

local inflammation declines,'
5 and in uncomplicated cases generally clisap-

1 Billroth's Surgical Pathology, translated by Hackley, pp. 89, 90.
2 It has been asserted also that the proportion of the white to the red corpuscles is

increased, but this is as yet unproved.
3 Mr. Pick says :

" In most cases it will be found that the acme or greatest inten-

sity of the febrile attack usually precedes some important change in the condition of
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pears about the seventh clay ;
but in unhealthy subjects it may continue

beyond the usual time, and then usually passes
into some of the specific inflammatory compli-

Fl - 4 -

cations, such as ei\\ sipelas, phagedsena, or py-

flemia, or may even persist until it passes into

hectic. Again, after the complete subsidence

of the fever it may be lighted up again by
some secondary complication, such as deep-
seated abscess

;
and to this form the name of

secondary traumatic fever lias been given ;

but the reader will, of course, understand that

the word secondary is used here in no con-

nection with the idea of Secondary deposits. Thermograph of traumatic fever

Some amount of traumatic fever generally)

though by no means always, occurs after grave operations and severe in-

juries, and its persistence beyond the usual period is an evil omen.

Beyond sedulous attention to the general state of the patient, cautious

inspection of the part to see that no discharges are confined in the wound,
and cleanly and skilful dressing, I know of no treatment for traumatic
fever. The treatment of traumatic fever resolves itself mainly into the

treatment of the injury from which the fever springs. Its prophylaxis is

a matter of very grave importance, and this is clearly connected with the

question of the best means of avoiding putrefaction. If it he true, as

Billroth's experiments prove, that decomposing matter injected into the

healthy cellular tissue will produce fever, it is, to say the least, highly
probable that the production of decomposition in inflamed cellular tissue

will have the same effect. Everything, then, which tends to make a

wound "do well" that is, which favors rapid union with the least possi-
ble amount of suppuration, and as perfect an immunity from putrefaction
as possible will pro tanto diminish the liability to traumatic fever. It

is of primary importance, in surgical operations, so to contrive the inci-

sions that the parts may lie in apposition without tension or discomfort,
and that the bloody serum and the products of inflammation which will

soon exude from the cut surfaces may find a ready exit
; or, if this is

impossible, to provide an artificial exit for them by means of a drainage-
tube. The position of the patient or of the limb, and all the details of

careful and cleanly nursing, are also to be sedulously attended to
;
and

then occurs the important question of how to dress the wound.

Drexxing of Wounds. It certainly may seem strange that after, at any
rate, more than a centuiy of careful, diligent, and scientific observation,
from the days of Hunter to the present time, surgeons are far further from

agreement as to what is the best plan for dressing a common incised

wound than they probably were in the days of Podalirius and Machaon,
when such points were settled by traditional authority. Yet so it is.

One distinguished surgeon (Professor Lister) sees in the atmospheric air

the universal medium of contagion, and the vehicle by which all the germs
of corruption are conveyed to the wound. Another (Dr. Humphry)
teaches that wounds do best when freely exposed to the air without any
material of dressing whatever. A third (Sir W. Fergusson), after per-

haps a more extensive operative experience than that of any other sur-

gical authority of his day, repudiates all special methods of treating

the wound. In most of the cases in which the wound suppurated, the highest tem-

perature preceded tho establishment of suppuration by about twelve hours." Op. cit.,

p. 75.
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wounds, and thinks that as a general rule they do better with water-dress-

ing than with any other application. I have no claim to dogmatize on a

question on which such eminent surgeons differ, but there is one point of
extreme importance on which I think all would be agreed, i. e., that scru-

pulous care in the dressing of a wound, to see that all the materials used
are clean, and that no accidental impurity can afterwards find access to

it, will go far to insure its safe and rapid union. When we get be}
rond

this, and inquire into the value of special plans, we are met by the diffi-

culty that in carefully managed hospitals (by which I mean not only
hospitals where all sanitary details are properly cared for, but also where
the surgeons, house-surgeons, and dressers are careful to dress all wounds
themselves, and to avoid everything that could even produce any risk of

contamination) almost all plans of dressing wounds will succeed so often

that it is hard to classify the exceptions for the purpose of comparison,
while, under the opposite conditions, all plans will equally fail. Allowing
for this, I cannot but express my own strong conviction of the value of
the method of dressing wounds which Mr. Lister has introduced. 1 have

frequently ascertained by thermometric and other observations, and

pointed out to others, the perfect immunity from traumatic fever which
in some cases follows even the gravest injuries or operations thus treated;

1

and although I quite admit that a similar immunity follows after other

methods of dressing, yet I think it is more common after that which is

called "the antiseptic system" than any other,
2 and on that account I

advocate the use of that system, as well as on account of its utility in

hospital practice, as necessitating the dressing of important cases by the

surgeons or house-surgeons themselves, and almost excluding the possi-

bility of any subsequent inoculation.

Professor Lister's directions for this dressing may be summarized as

follows: The principles of the method are: (1) to destroy &r\y germs of

putrefaction which may have been accidentally implanted in the wound
before it is dressed, or to guard against any such implantation : (2) never
to allow the access of air to the wound except filtered through the anti-

septic ;
and (3) to provide for the drainage of decomposable fluids from

the wound without admitting the entrance to it of nnfiltered air.

1. In cases which are not seen till some time after the injury the first

indication is fulfilled by washing out the wound freely with a lotion of
carbolic acid 1 part in 40* and in an operation either by performing

1 An instance which much struck me was the following : A man was admitted into

hospital with a most formidable compound fracture of the leg. I thought it neces-

sary to resect more than two inches of both bones, in order to avoid amputation, and
was greatly blamed by a senior colleague for not choosing the latter alternative.

The wound was dressed according to Lister's method. I asked the house-surgeon to

construct for me a thermograph of traumatic fever from this case, wanting it for a
lecture. But the most careful morning and evening observations failed to detect the
least rise of temperature, nor were there any other symptoms. The wound healed

kindly and rapidly, and the man was discharged with a perfectly sound and strong
though shortened limb.

2 The opinion, if true, does not of necessity involve any adhesion to the "germ
theory" of disease, nor to the doctrines as to the presence of such germs in the atmos-

phere under ordinary circumstances. As far as I am competent to form an opinion
on such matters the opponents of these theoretical doctrines seem to me hitherto to

have had the best of the controversy. But however putrefaction is produced, there

can be no question that carbolic acid, amongst other substances, stops it. Nor do I

think there will be much doubt in the mind of any surgeon who will give a really

patient and extensive trial to the use of this and possibly other antiseptic substances
as dressings, of the great utility of the plan, especially in hospital wards, where
numerous wounds are sometimes collected together.

3 If the putrefaction has attained a considerable height it is best to sponge the
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the operation in a cloud made by pulverizing this lotion in a spray pro-

ducer, or by washing the wound out with it freely as soon as the operation
is over; and it is a useful additional precaution to wash the part to be

operated on, the hands, and the instruments in the same lotion, and to

carbolize any oil used for saws or other purposes.
2. The second indication is accomplished by wrapping the wound up

in a medium saturated with carbolic acid, and providing that this medium
shall extend far enough on all sides of the wound to obviate the access

of any air which has not been thoroughly filtered through the disinfectant.

The medium now generally used is "antiseptic gauze" a light cotton

cloth of open texture, impregnated with a mixture of carbolic acid, resin,
and paraffin, in which the resin serves as a vehicle for the acid, while the

paraffin is added to prevent inconvenient adhesiveness. 1 Six or eight

layers of this are wrapped about the wound, and these are covered with a

light mackintosh cloth, which surrounds and overlaps the whole, in order

to prevent the discharge from saturating the gauze, and so bringing about
a direct communication with the outer air. The mackintosh compels the

discharge to travel through the whole of the antiseptic atmosphere, and
thus insures the disinfection of the air which comes along its track. In

other cases it may be more convenient to wrap the part in lint saturated

with carbolized oil, supported by the carbolic lac-plaster. In order to

avoid the irritating action which the stronger solutions of carbolic acid

exert on the raw edges of the wound, it is well to protect them with oiled

silk dipped in a weak solution of the acid, or with a peculiar preparation
of oiled silk termed "the protective," which is dipped in the weak lotion

1 : 40. The object is to defend the wound and at the same time to guard
against the implantation of fresh germs of putrefaction. In changing
the dressings the most convenient plan and the surest is to surround the

whole with the carbolized spray. If this is not at hand, a thin rag steeped
in carbolic lotion "antiseptic veil," as it is called must be slipped over

the wound as the dressings are removed
;
and if it is necessary to expose,

examine, or otherwise manipulate any part, it must be irrigated during
the whole time with the same lotion dropped from a syringe. The pres-
ence or absence of putrefaction is judged of partly by the odor, partly

by the color of the "protective," which turns from a light-green to a black

by contact with putrefying matters.

3. Drainage of putrefiable matters is secured by insertion into the

wound, in any convenient part or parts, of a drainage-tube, or a piece of

lint, rendered antiseptic by immersion in carbolized oil, which -must not

project beyond the antiseptic dressing an}* more than the protective must,
otherwise they would serve to conduct the undiluted atmosphere to the

wound; and any collections of matter must be opened under the spray
or the antiseptic veil, while all putrefying sinuses must be freely injected
with the antiseptic lotion.

In this method of dressing the vessels must, of course, be secured with

the carbolized catgut, as described in the chapter on Haemorrhage. Some
operators also use this gut for the sutures, but I think metal superior, as

being perfectly free from any liability to putrefaction, and able to hold

for an unlimited time. I often leave the sutures in place for a fortnight

whole surface thoroughly with a lotion of chloride of zinc, 20-40 grains to the ounce
of water, as recommended by Mr. Campbell De Morgan.

1 The gauze is generally supplied ready made, as is also the antiseptic lac-plaster,
the protective oiled silk, and the catgut ligature ;

but those who are at a distance

from the instrument-makers will find all necessary directions in Professor Lister's

article in System of Surgery, vol. v, pp. 621 et seq., 2d ed.
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or more, while the carbolized gut will become so far melted in four or five

days as to break with the weight of the flap. If strapping be wanted in

dressing the wound, it should be dipped in a hot solution of carbolic acid,
to render it antiseptic before it is applied, or at any rate passed through
an atmosphere of carbolic acid.

The chief objection to the carbolized dressings is doubtless the irritat-

ing property of the acid, and this will generally necessitate the abandon-
ment of the method after the first three or four weeks. If the carbolic

acid be employed longer, and the part still wrapped up in macintosh, it

seems that the heat so generated and the irritating quality of the acid

will keep up too much action and prevent union, which will then go on

rapidly if common water-dressing be substituted. But by that time even
the largest and deepest wounds have usually become nearly superficial.

1

I have thought it right to bestow so much space upon this method of

dressing wounds partly from its success in my own and others' hands,
2

and partly as it illustrates most of the general principles which in England
are admitted as governing this part of surgery. These general principles

are, to place the edges of wounds in accurate and easy contact, with no
strain on the parts composing the flaps and no undue pressure on those

in the neighborhood ;
to provide adequate exit in a dependent situation

for the products of inflammation
;
to give as much support to the parts

as will assist in maintaining them in apposition; and, finally, to protect
them from the air. The latter indication, however, as I have stated above,
is not universally admitted. In some foreign countries wounds are sys-

tematically dressed so as to exclude the possibility of primary union, the

cavit3
T

being stuffed with charpie until suppuration has set in
;
but this

seems to us to involve a needless aggravation of the traumatic fever, a

needless length of the healing process, an additional risk of unhealthy
action in the wound, and a less healthy cicatrix. There are wounds,
however, such as the deep and large cavities left after excision of a large

joint or bone, or the cavity produced by trephining or gouging inflamed

bone, in which it would be useless to seek primary union, and in which,
if the skin be closely united over the whole cavity, it might adhere suffi-

ciently to obstruct the exit of the pus which must ultimately form. The
best plan in such cases is to stuff the cavity with a long, broad piece of

dry lint, leaving the end of it to project from the wound, which is left

ununited in any convenient situation for that purpose, the rest being
closed. The dry lint absorbs any blood or other fluid which may ooze
from the surfaces, and can be gently drawn out after twenty-four or thirty-
six hours, leaving the flaps clean and free from clot, and allowing a suffi-

cient exit for the discharge which must ensue.

Irrigation of Wounds. A very comfortable way of dressing almost

any kind of wound is by irrigation, either with pure water or with car-

bolic lotion, or with some perfumed water. The fluid may le either warm

1 Professor Lister has recently recommended another antiseptic dressing lint

saturated with boracic acid as equally efficient and less irritating (Lancet, May 1,

1875). My own very limited experience of this substance does not lead me to think
that it will ever supersede the carbolized dressings ;

and I may say the same of sali-

cylic acid (see Moore, in St. George's Hospital Keports, vol. vif, and the London Med.

Record, May 2ttth, 1875).
2 German testimonies to the value of Lister's principles are found recorded by

Reyher in Lang. Archiv., vol. xvii,and by Volkmann. Beitragezur Chirurgie, 1875.

1 believe the method is also successfully used in Italy. In France the substance
which Professor Lister chit-fly employs was first introduced into practice under the

name of "
phenic acid," but 1 am not aware that the antiseptic method itself has had

any fair trial there.
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or cold. It is suspended in a Florence flask from the bed-cradle, and a

skein of lamp-wick cotton hanging out of the flask allows it to drip over

the wound. By regulating the size of the wick the supply of fluid can
be almost exactly proportioned to the evaporation, and a gutter made
in a macintosh sheet laid under the wound will convey away any super-

fluity.

It would be endless if I were to endeavor to discuss all the details of

dressing wounds, as to every one of which the widest difference of opinion

prevails, even among surgeons of the same school. But a few words on
some of the chief points may be useful. Thus with regard to sutures.

Some surgeons insist on the supposed necessity for withdrawing them

very early after the operation ; others, of whom I am one, believe that if

an adequate exit has been provided from the first for the discharges (for
which purpose a drainage tube, laid in the wound during the operation,
is very convenient) the sutures can hardly be retained too long they

keep the parts in easy contact, and obviate the necessity for the constant

reapplication of strapping, which is in general very painful and irritating
to the patient, especially to children. 1 have often treated cases of ampu-
tation to the end without removing the sutures till the patient left the

hospital; and the stumps so formed have generally been the most satis-

factory. This, of course, docs not apply to wounds of the face, or any
other part where the marks of the suture would be objectionable. Again,
with respect to the material and kind of the suture. The silver sutures

are now in universal use, and are incontestably superior to any other, if

they are to be allowed to remain long in
;
but if the sutures are to be re-

moved soon after the operation, silk is better, since it can be removed
without any pain or difficulty, whereas the withdrawal of a metal suture,
whatever care be used, must as a general rule give a little pain. That

pain, however, may be reduced to a minimum by carefully straightening
the suture after it is cut, and flattening down the cut end with forceps
before drawing it out. Catgut sutures are very convenient, and need no

withdrawal, since their buried part melts away, and then the suture drops
off of itself; but for the same reason they are of no use after the first few

days. Many surgeons use the continuous suture; and it answers very
well if the stitches are only to be retained a few days, in which case it is

perhnps best made of the carbolized catgut. The objection to it is that

it is difficult to cut out a portion of it, if necessary for relief of tension or

exit of discharge, without loosening the whole suture
;

its advantage is

the accurate apposition which it insures.

Strapping. Other means for keeping the edges of a wound in apposi-
tion are bandages, strapping, and compresses. Strapping is absolutely

necessary in many cases where the sutures have been removed or the

weight of the flaps is so dragging upon them as to make it desirable to

assist them by taking off the strain; and for small wounds which can be

kept in exact apposition strapping is more useful than sutures. In such
cases the straps should be very rarely disturbed only when it is plainly

required. So, also, when strapping is used to produce pressure in order
to restrain haemorrhage, the longer it is left on the better, provided no
02dema of the lower part of the limb is present, and the bleeding is effec-

tually commanded. But in large wounds, such as those of amputation,
I cannot say that I am myself very fond of strapping, though I am aware
that some very good surgeons use it from the first to the total exclusion
of sutures. The chief reason why I prefer the latter as a means of keeping
the edges together is, that the wound thus requires hardly any dressing,
and frequent!}' need never itself be touched

;
while strapping gets so soon
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disturbed by the discharges that it must be renewed at very short inter-

vals, a proceeding involving no little pain in an inflamed stump.
Bandages are often of very great service in obviating the spasms which

are so painful in large wounds, such as those of amputation. The sup-

port of a splint and bandage lightly and evenly applied seems to me a

great comfort after an amputation, and in a severe wound on the thigh
or into the knee I think it a very good plan to bandage the whole limb

evenly from the toes. Again, bandages are very often used to prevent
the retraction of the flaps which sometimes ensues after amputation,
though this end is perhaps better secured by a loop of strapping well

secured to the stump and acted on by a weight. Compresses are some-
times necessary, and especially in wounds which are the seat of venous

bleeding, or bleeding from a number of minute vessels. They should be

carefully adapted to the shape of the wound, the first compress (made of

about four folds of lint) exactly covering the part on which pressure is

to be made and no more. This is supported by another a little larger,
and a third of still larger size, is laid on the top, and the whole secured
in its place by long strips of strapping crossed over the compress, star-

wise, and a firm bandage over all.

CHAPTEE II.

THE COMPLICATIONS OF WOUNDS AND INJURIES ABSCESS SINUS
AND FISTULA PYAEMIA HECTIC ERYSIPELAS-GANGRENE
TETANUS DELIRIUM TREMENS.

Abscess We must now consider the complications which interfere

with the regularity of the healing process, and the specific diseases

which, taking their rise in unhealthy inflammation or disturbed innerva-

tion excited by the injury, affect the whole system, and too often render
what at first seemed a trivial accident very serious or even fatal. All of

these complications also originate spontaneously from diseases of all

sorts; but they are most conveniently studied in relation to wounds.
We will begin with abscess, a frequent concomitant of all kinds of inju-
ries and an equally frequent idiopathic affection.

An abscess is defined as a collection of pus inclosed in a cavity. This

cavity is formed by the parts around (usually the cellular tissue) con-

densed by inflammation,
1 and lined by a layer of flocculent lymph, which

has received the name of the u
p}

?

ogenic membrane" a name which is so

far appropriate that the layer is chiefly formed by the aggregation of the

1 By " condensed " I mean matted together and thickened. The consistence of

these matted and'thickened tissues varies, chiefly according to the acuteness of the

inflammation. In acute abscess the parts are softened and lacerable; in chronic

abscess, on the contrary, they are hardened.
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inflammatory leucocytes which are breaking down into pus, and there-

fore is the part from which the pus proceeds.
In studying abscess we must speak briefly of the contents of the cav-

ity, of its mode of progress, of the kinds of abscess, their symptoms and
treatment.

Kinds of Pus. The contents of the abscess cavity is pus, or "matter,"
the nature of which has already been spoken of. Healthy pus is a creamy,
inodorous, yellow, homogeneous, alkaline fluid. This was called by the

old authors pus laudabile. When mixed with blood, as it often is in acute

abscess, it is called sanious ; when it has putrefied from acute inflamma-
tion or from gangrene of the parts in which it is formed, it is termed

offensive or putrid; when mixed with flakes of solid matter, curdy or

flaky; and when those flakes are believed to be fragments of crude

tubercle, strumous; when excessively thin, as in chronic abscess, serous

or watery ; when thin and acrid, so as to irritate the skin in the neigh-

borhood, ichorous. Finally, in rare cases, pus presents various colors

blue, green, or black. 1

Abscess Cavity. The cavity consists internally of the layer of pus and

lymph called the pyogenic membrane (which is more distinct in chronic

abscess of bone than in any other kind), immediately external to which
is tissue degenerated by inflammation, and containing a large number of

dilated vessels, then cedematous cellular and other tissues gradually fading

away into healthy parts. The enlargement of the vessels around the

abscess is often so great as to give rise to pulsation obvious to the eye as

well as perceptible to the patient. As the surrounding tissues soften and
break down, the abscess cavity extends; and this usually occurs more
towards the nearest surface than in other directions, until the tissues

over the pus become so much thinned that it projects and its color can

be seen, when the abscess is said to point, and this immediately precedes
its bursting.

Kinds of Abscess. The kinds of abscess are acute and chronic, or

cold, to which French authors add abscesses by congestion. The latter

are such as are in contact with a diseased surface of bone, from which

their matter is furnished, as is the case in spinal abscess.

The most common are the acute abscesses which depend on some
definite irritation giving rise to inflammation. They advance rapidly,
with pain, and, if large, with constitutional symptoms. A large abscess

is usually preceded by rigors, and probably accompanied by perceptible
fever. The parts around are swollen, hot, and painful, often very tense

and pulsating; the pus is generally healthy, or sanious. A cold abscess

advances very slowly and gradually to a large size, with no fever, and

generally little or no pain ;
the parts around are somewhat thickened and

hardened by inflammatory effusion and chronic organization, but other-

wise hardly altered, except by mere distension
;
the pus is usually watery

or curdy.

Diagnostic Signs. The diagnosis of abscess has to be made from mere
inflammation with oedema, from soft, solid tumors (such as soft cancers),
from cystic tumors, and from extravasations of blood. 2 The first point
in the diagnosis of abscess is to become perfectly familiar with the sensa-

tion of fluctuation. The particles of fluid in a cavity, if not too tightly
bound down by its walls, are displaced in any direction by the slightest

1 See System of Surgery, vol. i, p. 119, 2d ed.
2 Abscesses may also be confounded with aneurism

;
but this will be treated of

with the latter subject.
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force, and immediately return again to their former position. Thus, if

one hand or one finger be placed on a dropsical abdomen while any other

part of the belly is tapped gently with the other hand or another finger,
the wave of fluid will be plainly felt to impinge on the hand or finger which
is at rest; or if the thumb be sharply pressed down on a small deep-
seated collection of fluid, the fluid yields and will be felt to surge up
again against the thumb. The perception of fluctuation, in either of

these ways, distinguishes a limited collection of fluid like an abscess from
the indefinite softness of fluid diffused in the meshes of the tissues and
also from solid tumors

;
and the history of the case, with the presence of

inflammation in its neighborhood, will distinguish an abscess from a cyst
or a collection of extravasated blood

;
but in case of doubt the grooved

needle, exploring trocar, or Dieulaiby's aspirator will settle the quest ion.

The fallacies in detecting fluctuation are numerous. There may be fluid,

but it may be so tightly bound down that its displacement is imper-

ceptible. This is very common in small tense cysts and in hydrocele, less

so in abscess, except in thecal and perinaeal abscesses. There may be

fluid, and in considerable quantity, permeating the tissues so extensively
as to give the sensation of fluctuation, though there is no cavity. Thus
inflamed soft parts are sometimes incised, under the impression that

there is an abscess, when it turns out to be only inflammatory oedema.

This argues, to that extent, a deficiency in the tactus eruditus on the

part of the surgeon, but it is not uncommon even with the most experi-
enced. A still greater difficulty is to distinguish the sensation of deep-
seated fluid from that of a soft tumor, such as a rapidly growing cancer;
in fact, it is hardly possible, so permeated with fluid is the texture of

such tumors. Here, again, exploration is essential.

Treatment of Abscess. The diagnosis of abscess having been made,
the question occurs of opening it. As a general rule all abscesses are

better opened at once, except large abscesses by congestion, and those

which are very deepty seated. The former are less likely to inflame if

left to burst, and the latter will require less extensive incision if allowed

to come nearer to the surface. In parts also where deformity is espe-

cially to be avoided, as in the neck, it may be better to wait until a mere

puncture will suffice, and till the surgeon can see exactly which is the

most depending part of the fluid.

There are many different kinds of abscess knife. One of the best is

that which goes by the name of Syme, a sickle-shaped blade, which is

plunged into the abscess and cutting rapidly outwards makes a sufficient

incision with very little pain. A small knife, which is called Pollock's

knife, at St. George's, but has different names with different instrument-

makers, is very useful, as it makes hardly a larger puncture than an ex-

ploring needle, and so can be withdrawn, if there be no pus, without

doing any damage, yet is strong enough to open any ordinary abscess.

In many situations (e.g., the neck) abscesses may be very usefully opened
by means of a seton. A stout thread is driven through the abscess, and

kept in till the puncture is permanently established, and thus the abscess

is drained off* with very little mark. A fine drainage-tube is still more
convenient for the same purpose. Some deepseated abscesses (as those

in the liver) are still occasionally opened by destroying the tissues over
them with caustic potash, though this plan is nearly antiquated. A very
useful method of opening large abscesses is under carbolic acid. A veil

or thin rag steeped in the ordinary carbolic lotion (1 part in 40) is laid

over the part, the knife is passed under this veil, and as the incision is

made the veil is smoothed down over it, so that no air enters. The pus
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18 allowed to ooze out through this veil, and in about an hour, when the

discharge has pretty well ceased, the wound is dressed after the ordinary

antiseptic method.
When the abscess is very deeply seated or lies in the neighborhood of

important structures, as in the neck, a very safe and valuable method is

FIG. 5. FIG. 6.

"
Sym2's" abscess knife.

"
Paget's" or "

Pollock's " abscess knife.

that which is especially recommended by Mr. Hilton 1 of Inying aside the

knife after the superficial parts have been freely incised and breaking
into the cavity of the abscess with the end of a director. A pair of for-

ceps can then be inserted into the small hole so made, and by opening
the blades the orifice ma}7 be enlarged as far as needful.

Inflammation of the cavity of a large abscess after incision is attended
with very grave symptoms rigors, fever, oedema of the parts, and putre-
faction of the matter. The wound must now be freely enlarged, and the

cavity washed out constantly with some antiseptic, while the patient's

strength is supported with stimulants and tonics, and opium used as may
be indicated.

Haemorrhage from Wall of Abscess. Another matter which should be
noticed in connection with abscess is, that when opened the sides of the

cavity begin to granulate freely ;
and often if the opening is not free

enough, the granulations will become congested and a continuous oozing
of blood (hsemorrhagie en nappe, as the French term it) will take place.

Styptics, pressure, etc.. are constantly used in such cases, and aggravate
the mischief. If the cavity be laid freely open from one end to the other,
and if need be by a crucial incision, the admission of the air to the gran-
ulations will at once suppress the bleeding.

Disappearance of Abscesses. Finally, it should be added that ab-

scesses sometimes entirety disappear without bursting. If an opportunity
offers for examining the part after this has taken place, a caseous, semi-

solid substance called "adipocere" is found occupying the diminished

cavity and surrounded by traces of the wall of the abscess. Ultimately
even this may disappear, and there may be left either a little chalky mass
or nothing but a confused induration of the tissues.

Residual Abscess. In the remains of old dried-up abscesses, or in

other residues of inflammation which has never advanced to suppuration,

1 See Paget, Clinical Lectures and Essays, p. 333.



58 COMPLICATIONS OF WOUNDS.

abscess is very likely to occur a considerable time after apparent recov-

ery. Sir J. Paget has called especial attention to these " residual ab-

scesses " in a work lately published.
1

They are most common after spinal

abscesses, and are also common after abscesses connected with diseased

joints, but the}' occur in any part which remains altered and degenerated
in texture " in the thickenings, adhesions, or other lowly organized

products of inflammation long past." The prognosis of these abscesses

is, as a rule, better than that of the original disease on which they super-
vene. They are best opened at once, and their occasional occurrence in

the residues of abscesses which have dried up without opening forms no
valid objection to the practice of abstaining as long as possible from

incising spinal or articular abscesses, since it is, after all, only in a small

proportion of such cases that residual abscesses are noticed.

Very commonly after it has burst the abscess remains open, but its

cavity narrows into what is called a " sinus " or fistula.

Sinus and Fistula. These two terms are sometimes used as synony-
mous, meaning a long channel like that of a pipe running through the

soft or hard parts, but at other times some differences are made in the

use of the words. Speaking generally, three kinds of sinus or fistula are

described, viz.: 1. Long narrow suppurating canals (e. g., fistula in ano,

mammaiy sinus); 2. Canals giving unnatural exit \o secretions (e. g.,

gastric fistula, biliary fistula) ;
and 3. Unnatural apertures of communi-

cation between mucous canals or cavities (e.g., vesico-vaginal fistula).
" If a distinction is to be made between the terms, fistula should be ap-

plied to the second and third of the abovenamed three forms of disease,
and to those examples of the first form in which the suppurating canal

has two openings ;
and sinus should be applied exclusively to those of

the first form in which the canal has but one opening." (Paget.) The

special forms of fistula will be considered, so far as they are the subjects
of surgical treatment, in subsequent chapters, as fistula in ano with Dis-

eases of the Rectum, vesico-vaginal fistula with Diseases of the Female
Generative Organs. We need only here occupy ourselves with those

sinuous or fistulous passages which result from the imperfect healing of old

abscesses. This imperfection results most commonly from some abiding
source of irritation either at the bottom or in the track of the abscess,
such as a piece of diseased bone or a lodged foreign body; sometimes
from muscular action disturbing the parts, sometimes from imperfect

exit, causing retention of the matter and consequent inflammation of the

walls of the abscess
; sometimes, as it seems, by mere ill-health, inter-

fering with the tendency of the cavity to fill up. The walls of an old

sinus will always be found more or less inflamed, condensed, and un-

healthy, and very frequently secondary pouches, or suppurating cavities,

exist in the walls, or the sinus divides into two or more channels which

open independently of each other.

The main points in the surgical treatment of sinuses are : First, to as-

certain whether any foreign body is present, and if so to remove it
; next,

to ascertain whether the sinus depends on disease of some bone, and in

that case to remove the bone if loose, and if carious to treat the disease

according to the rules laid down in the chapter on Diseases of Bone.

Simple sinuses which are kept up by the action of muscles may be cured

by the division of those muscles, of which the division of the sphincter
in anal fistula is a familiar example. Sometimes the morbid action of the

1 Clinical Lectures, p. 310.
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parietes of the sinus may be modified by injecting it with some irritating

fluid, as the tincture of iodine or of cantharides, or by lightly cauterizing
it with the galvanic cautery ;

and the same effect may in other cases be

produced by a seton or a drainage-tube. In some few cases pressure may
act advantageously, the deeper or remoter parts of the sinus being kept
in contact till they unite and thus close the sinus gradually from the bot-

tom. Sometimes the dilatation of the sinus with the sea-tangle tent con-

verts it into a simple abscess which fills up. But the surest plan, when
it can be thoroughly carried out, is to lay open the whole sinus and every
branch of it, and make the entire wound granulate from the bottom.

Pyaemia is usually defined as an affection of the mass of the blood,
characterized by a peculiar form of fever, and resulting in the formation
of abscesses (secondary deposits) in various parts of the body. The cause
of this affection of the blood is probably the absorption into it of putre-

fying material, and it is by no means impossible that some molecular

change in the blood itself may cause a similar affection (spontaneous
pyaemia).

Septicaemia. The best writers on pyaemia speak of two forms or modi-
fications of the disease: (1) the systemic infection, and (2) the true pyae-

mia, characterized by local changes or u
secondary deposits." To the

former the name septicaemia is now very commonly applied. It is regarded
by some pathologists as a different affection from pyaemia, though closely
allied to it; by others (and I think with more reason) as the same disease

under a somewhat different form.

Septicaemia is sometimes even more fatal than ordinary pyaemia, but at

others it is so little dangerous as hardly to be distinguished from common
traumatic fever, if, indeed, there be any distinction. Many diseases are

now recognized as being similar in essence to pyaemia and septicaemia,
and are grouped with them under the generic name of blood poisoning,
notably all the erysipelatous affections, the putrid sore throat of dissect-

ors or hospital attendants, and puerperal fever. Mr. Callender thus de-

scribes the most characteristic and most acute form of septicaemia:
" Within twenty-four hours in acute cases there are rigors, vertigo, and

general uneasiness. Then follow heat, perspiration, and increased rapidity
of pulse. The seat of inoculation is dusky, indurated, often pustular;
or if it had been before secreting pus, the discharge ceases. Radiating
from this centre, the integument is distending with a serous effusion,

presently to be mingled with thin sanious pus. The swelling, generally
somewhat elastic, is hard and tense over enlarging and painful glands.
The blood, deranging the heart's action, is circulated violently and rapidly

through the system; exuding from its vessels, as in purpura, it stains the

surrounding tissues, forms ecchymoses in internal organs, or is poured
out upon mucous surfaces, and is then chiefly removed by purging or

vomiting. In another twenty-four hours the patient, flushed, anxious,

restless, even delirious, is in a hopeless condition, with prostration and

rapid sinking."
]

This is an excellent and faithful description of the most rapid and most

hopeless cases of blood poisoning, such as occasionally follows on dissec-

tion-wounds. In less acute cases, the symptoms are those of ordinary,
but severe, traumatic fever

;
and sometimes in these less acute cases of

what is at first diagnosed as septicaemia, secondary deposits occur, proving
the identity of septicaemia and pyaemia.

1
System of Surgery, 2d ed., vol. i, p. 254.
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The disease, however, to which the terra pyaemia is universally applied
is one of so very well-marked a character, so frequently fatal, and when
fatal usually marked by such unmistakable morbid appearances, that it

is very strange how it could have escaped the observation of so many
famous phvsicians and surgeons down to the time of Mr. Arnott. 1 Its

accession is usually marked by very definite symptoms of fever rigors,

recurring at intervals sometimes so regular as to be mistaken for ague,

colliquative perspirations very commonly following; bilious aspect of the

countenance, occasionally amounting to jaundice (and this usually when
the liver is affected), frequent and small pulse, and numerous other symp-
toms, varying with the part on which the stress of the disease falls.

Thus, when the circulation of the brain is affected, there may be delirium;
of the intestines, diarrhoea; of the lungs, dyspnoea, and so on

;
but very

commonly the recurring rigors and the consecutive perspirations, mark-

ing a persisting fever for which there is no explanation in the local con-

ditions, are the only prominent symptoms. The local conditions, indeed,
as shown by the state of the wound, are often indistinguishable from
those of an ordinary healing ulcer, though there are, no doubt, cases in

which the granulations turn gray and wither, and the discharge becomes
ichorous. The state of the tongue is also very variable. But the per-
sistence of a considerable amount of fever from day to day, such as is

shown in the accompanying thermograph, after a wound or injury, is

always suspicious, and usually indicates the absorption of poisonous
matter into the blood. In fact, unless there is some specific affection, or

some evidence of deepseated suppuration, it is difficult to explain the

occurrence of this fever otherwise. A comparison of the thermometric
chart on the margin with those of simple traumatic fever (on p. 49) and

FIG. 7.

Thermograph of pyaemia terminating in recovery.

of hectic (on p. G5) will show the following differences. In traumatic

fever, which depends on the application of a definite "stimulus" to the

blood, whereby its heat is raised above the normal, there is a more or

less abrupt rise so long as this stimulus acts until the climax is reached,
when it is succeeded by a gradual defervescence, and the temperature
comes back to the normal, and so remains. In hectic there is a recur-

rence of the feverish condition regularly once or twice a day, quickly
followed by sweating and a fall to the normal temperature. In pyaemia

1 The accurate study of pysemia mny be said to date from the essay published by
this surgeon, On the Effects of Inflammation of Veins, in the Med. Clin. Trans.,
vol. xv, in the year 1828.
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there is a constant exaltation of the natural temperature, hut with irreg-
ular exacerbations (at the times of the rigors), the temperature, however,
remaining above the normal all the time.

The local suppurations come on at most irregular periods, and affect

the most various organs. There is probably no organ of the body wliich

is not sometimes attacked by the pyaemic inflammation, though the liver,

lungs, and joints are those; far most commonly implicated. The symp-
toms caused by these local inflammations are often very slight. Dysp-
noea may be present to a less or greater extent when the pleural cavity
or lung is inflamed, pain under the ribs or jaundice in affection of the

liver, pain and redness in the neighborhood of affected joints ;
but such

symptoms are usually much slighter than in healthy inflammations, and

pyaemic abscess is constantly found after death in organs where there has

been no reason to suspect it during life.

Patlioloyy of Pyaemia. There are several different explanations of the

pathology or generation of pyaemia, but of these the one which was first

accepted, and which rested on the great authority of Cruveilhier viz.,

that it depended on the passage of pus-globules into the blood is now

exploded.
1 The known fact that pyaemia can originate spontaneously

when no pus is present in any part of the body would alone disprove
this idea, which is also inconsistent with the early morbid anatomy of

the deposits.
It appears now to be admitted that the essence of pyaemia consists in

the imbibition, by the blood, of matters in a state of putrefaction, which
act as a ferment on the blood, and cause it to stagnate in the capillaries.
To this fermentation is due the feverish condition which is present during
the whole period of the disease. To the stagnation of the blood in the

capillaries of the part is due the formation of the secondary deposits.

Secondary Deposits. The original stage of a secondary deposit is that

in which the capillaries or veins of the parts are loaded with coagulated
blood (thrombosis), and to this succeeds an inflammatory stage in which
the parenchyma becomes loaded with the products of inflammation and
with blood (

u
hsemorrhagic infarct"), to which succeeds suppuration,

and so an abscess results. The process on a free surface is the same,
though the details may be somewhat different, the inflammatory products

being poured out on to the surface of the mucous or serous membrane,
soon succeeded by a collection of thin pus in the cavity.

So much is admitted on all hands; the more difficult questions, What
is the putrefying material ? and, How does it get into the mass of blood ?

are hardly as yet settled. It seems certain that it frequently results from

plugging or "thrombosis" of some distant vein, the effect of injury or

irritation. This thrombus may decompose and break down, when the

disintegrated and decomposed fibrin may be carried into the venous

current, as shown by the annexed diagram. It is also quite conceivable

that the putrefying discharges on the free surface of a wound may be

absorbed into the blood and thus excite the same consequences. This,

however, does not explain the cases of spontaneous pyaemia, where, with-

1 Cruveilhier's explanation was founded on an experiment in wliich he injected a

globule of mercury into a vein in a bom-; the ^lobule was detained in the luni; and
became the nucleus of an abscess. He concluded from this nnd oilier experiments
that the pus-globules pass from the suppurating surface up the veins in the same way
as this globule of mercury did, and are detained in the capillaries of remote organs,

generally the lung.
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FIG. 8.

out any known injury or any ulcerating surface, symptoms of blood poi-

soning come on, followed by secondary abscesses in various parts.
On this subject Billroth speaks as follows:

" At present there is probably no doubt that

it is usually due to reabsorption of putrid fluid

or pus ;
that it is always so is, indeed, disputed.

Many surgeons assert that pyaemia very fre-

quently results from miasma, especially from a

miasma which develops from the wounds of many
patients lying together. This view is based chiefly
on the fact that where many severe surgical cases

lie together (as in large hospitals, especially

army hospitals), many of them die of pyaemia,
and that even mild cases, patients with cicatriz-

ing granulating wounds, become pyaemic under
such circumstances. This is no place for po-

lemics, hence I must be content with giving you
my own views on the subject. I can entirely

agree to the miasmatic origin of pyaemia, if by
miasma is understood what I understand by it

in the present and some other cases, namely,
dustlike, dried constituents of pus, and possibly
also accompanying minute, living, very small or-

ganisms, which in badly ventilated sick-rooms

are suspended in the air or adhere to the walls,

bedclothes, dressings, or carelessly cleaned in-

struments. These bodies, which are in some

respects of different nature, are usually phlogo-

genous, all pyrogenous,
1 when they enter the

blood. Of course they will collect chiefly where
there is the best opportunity for their develop-
ment and attachment, that is, in badly ventilated

sick-rooms, where the patients are carelessly at-

tended, where there is deficient cleanliness, and the patients remain some
time in the same apartments. It is impossible to say whether all pus,
moist or dry, is alike injurious; experiments on animals give us no in-

formation on this point. It is possible that dry pus, as well as moist,

acquires peculiarly injurious qualities from certain minute organisms,
animal or vegetable

u We are here floating entirely in the region of hypothesis : even as-

suming the action of these small organisms in the development of pyaemia,
the question as to the mode of their action arises. Possibly they induce
a sort of fermentation in the pus of the wound, inflammation and destruc-

tion of the granulations; possibly they force their way into the granula-
tions

; possibly, also, as previously mentioned, they enter the blood

through the lungs; possibly even when in the blood they are not alike

dangerous to all persons all these things are unknown." 2

The pathological anatomy of septicaemia and pyaemia may be thus very
summarily described : 1. In some cases (septicaemia) no distinctly local-

ized appearances are discovered
;
the spleen, the solitary glands of the

intestine, and the lymphatic glands may be found swollen, the blood

Diagram of a thrombus in

a vein. From Billroth, Surg.

Path., p. 337. a. Central end
of a venous thrombus project-

ing into a large trunk, b. A
branch without thrombus; the

blood flowing through it may
detach and carry into the cir-

culation the end of the throm-

bus a.

1 By "
phlogogenous

"
is meant "capable of exciting local inflammation;" by

"
pyrogenous,"

"
capable of exciting general fever." See pp. 47, 48.

2 Billroth. Surgical Pathology, trans, by Hackley, pp. 358-9.
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hardly coagulated, and the tissues prone to rapid decomposition, and

thereby somewhat altered in microscopic appearance. 2. In other cases

(more distinctly pyaemic) the appearances are localized in the synovial
and serous cavities, as diffuse sero-purulent inflammation of the pleura,

pericardium, peritoneum, or endocardium, without any perceptible in-

flammation of the organs which they cover, or as similar affections of the

joints. Heiberg notices that when the pyaemia follows on childbirth

(puerperal fever) such inflammation may be found in the peritoneum
without any affection of the walls or lining of the uterus. 3. In the third

form the morbid material shows its affinity for the mucous membranes,
and chiefly that of the alimentary canal, by which it seems, as it were, to

seek for elimination. The appearances are those of catarrh of the mem-
brane, with swelling of the solitary and agminate glands. This is the
form which is usually seen in animals after the injection of putrid matter
into the blood. 4. The fourth form is that in which numerous metastatic

abscesses are formed, such metastatic abscesses being usually, but not

always, preceded by embolic clots in the minute vessels.

Bacteria in Blood Poisoning. The above is summarized from a very
able tract by Heiberg, of Christiania,

1 which may also be consulted for a

demonstration of the presence of bacteria in these pj'aemic deposits and
in all the parts where the pyaemic or septicaemic process is perceptible. He
appears to regard thes.e bacteria as in some way an integral part of the

matter (the "raateria peccans," as he terms it) which sets up the fermen-
tative action in the blood

;
and he endeavors to trace the bacteria along

the venous and the lymphatic system from the point of inoculation into

the general mass of the blood, i. e., to the great veins and the heart. This
view would explain the cases of apparently spontaneous pyaemia as being
instances where the morbid matter was accidentally implanted on some

part of the external integument, or alimentary mucous membrane, or

respirator}
7 tract accidentally denuded of its normal epithelium ;

so that

the "
peccant substance" (the presence of which is indicated by the bac-

teria) is allowed to find its way into the lymph-channels, and so into the

blood.

At the same time it must be admitted that our knowledge of the con-

nection which may exist between the bacteria which are found extensively
in decomposing fluids and tissues, and the symptoms (called septicaemia,

pyaemia, etc.) which may be caused by the absorption of putrefying pro-

ducts, is at present very limited. An interesting article recently pub-
lished by Panum, of Copenhagen,

2

may be referred to as showing that

such putrid fluids retain their poisonous properties after undergoing pro-
cesses by which all bacteria must be destroyed, and that the mode of their

action is much more analogous to that of some compound chemical pro-
duct than to the propagation of an animal or vegetable parasite. But even
if the bacteria themselves be not the vehicles of the poison, there remains
the possibility that the bacteria may have been in some way the cause of

the poisonous property of the matter. And this possibility Panum ad-

mits, representing it hypothetically by the assumption that the "
putrid

poison
"
may be the secretion of the bacteria

;
and he points to the prac-

tical fact, which is alone of extreme importance, that the same precau-
tions which will prevent the development of bacteria will hinder the forma-
tion of the poison.

1 Die Puorperalen und Pyamischen Processe. Leipzig, 1873.
2 Dns putricle Gift, die Bakterien, die putride Infection und die Septieaemie. Lan-
enbeck's Archiv, vol. xvi, 1874.
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The reader who wishes to see the opposite views as to the connection
between the lowest forms of animal life and the development of inflamma-

tory disorders ably and fully stated may be referred to the discussion re-

cent!)' held at the Pathological Society, and reported in the British
Medical Journal, for April 10, 24, and May 8, 1875, or in the other medi-
cal papers of similar dates.

The diagnosis of pyaemia is not by any means easy in all cases, or even

possible at first, since its early symptoms are identical or nearly so with
those of the severer forms of traumatic fever. Indeed, there can be little

doubt that since they are due to similar causes there is no essential differ-

ence between a case of acute traumatic fever and one of the so-called

septicaemia, nor does post-mortem examination detect any difference in

their effects. But the characteristic difference between these three forms
of wound fever is this, that in the simple traumatic fever there is a distinct

rise up to the climax and a distinct defervescence and return to health.

Recurring traumatic fever is only a repetition of this process usually due
to a repetition of the irritation, as from retained matter or impacted
foreign bod}'. In the constitutional infections, on the other hand, to

which the names of septicaemia and pyaemia have been given, there is no
such definite course of the fever. The temperature maintains itself above
the normal and is exacerbated from time to time when the rigors take

place, falling again as the sweating goes on. 1
It is, then, by this course

of the temperature, or by the recurring rigors and sweats which are its

more palpable indications, that we diagnose pyaemia previous to the

occurrence of visible deposits or internal inflammations, recognizable by
their symptoms.

Prognosis. The prognosis of pyaemia is, as a general rule, very bad
;

that recovery does ensue, however, we have the most ample proof, and it

appears to occur more frequently in cases of spontaneous pyaemia than
in those of traumatic origin, and is always more probable the more chronic
is the course of the symptoms.

Causes. In surgical practice pyaemia is usually caused by severe in-

juries to bones, and especially in surgical operations and compound frac-

tures, or by inflammation of veins. Parturition is a frequent cause. All

visceral diseases and exhausting maladies, as well as atmospheric impuri-
ties, act as predisposing causes.

Treatment. The treatment of pyaemia, like that of traumatic fever,

really resolves itself into prophylaxis, as to which enough has been said

above. None of the various plans of specific treatment which have been

proposed, as by quinine, mercury, alcohol, or opium, appears to exert the
least real influence on the disease itself. All that can be done is to sup-

port the patient's strength, and treat the S3
r

mptonis as they occur. When
abscess forms in an accessible situation it should be opened, but not by
too free an incision.

Chronic Pyaemia. The above description applies to acute pyaemia as

we ordinarily see it, especially in surgical practice, as occurring after

severe injuries, particularly those in which bones are involved. It is an
acute disease, and its course is usually to be reckoned by days, rarely

extending to some weeks. But pyaemia occurs also in a chronic form, of
which Sir J. Paget has given, in the paper which commences the first

volume of the St. Bartholomew's Hospital Report*, an excellent descrip-

tion, and some very striking instances, in one of which the symptoms

1 bee the thermograph of pyaemia, sup. p. 60
;
and of traumatic fever, p. 49.
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were protracted over three years. The essential features of this form

are similar to those of acute pyaemia, and with proper attention tin-

diagnosis can usually he established
;
but the resemblance both to rheu-

matism and to hectic fever is much greater than in the acute disease.

especially to hectic, which in fact may supervene. The disease is not so

dangerous as the acute all'ection, and it is frequently spontaneous, or at

least independent of any traumatic cause. Sir J. Paget has noticed that
u the local evidences of chronic are more frequently than those of acute

pYR'inia seated exclusively or chiefl\* in different parts of the same tissues

[as, for instance, if occurring as a consequence of disease; of a bone, all

the secondary inflammations may aifect the osseous system only] ;
that

they are more frequent in the trunk and limbs than in internal organs,
and when seated in the veins are most frequently found towards the close

of the disease." And he adds a most important practical point, in which
chronic pyaemia agrees with hectic, viz., that in this as in hectic the re-

moval by operation of the seat of the original disease is frequently so

beneficial that it becomes the surgeon's duty to perform the operation,
whilst in acute pyaemia operations almost always deprive the patient of

the faint chance of life he might otherwise have.

Hectic Fever. Clearly distinguished from the previous forms of fever,
which all run a definite course, is the feverish condition called " hectic"

or "suppurative" fever,
1 which runs no definite course, and tends to

death b}' exhaustion. It is generally caused by profuse and long-con-
tinued suppuration, but may be occasioned by anything which causes a

greater expenditure of the elements of nutrition than can be supplied to

the blood.

Its symptoms are arranged for convenience of description into three

stages, between which, however, there is no exact separation :

FIG. 9.

Thermograph of hectic fever. From a case, recently under my care, of pelvic inflammation after

parturition, which ultimately ended in recovery.

In the first stage there is loss of flesh, varying and feeble pulse, the

skin is dry and becomes hot towards evening, when the patient feels

chilly, and the general temperature rises; there are profuse night-sweats
with morning remissions-; the tongue is clean and red.

In the second stage the emaciation is greater, the hectic flush begins
to appear (that is to say, a circumscribed red blush on the cheek strongly
contrasted with the clear pallor of the complexion, and lasting so long as

the hot state continues), the night-sweats are much more profuse
u
col-

liquative," as they are termed and there is often diarrhoea; the rise of

temperature at night is more marked to the thermometer; "the urine

1 Billroth has applied the term "suppurative fever," also to pytemia.

5
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after the sweating will be found to contain increased quantities of urea,
chloride of sodium, sulphuric acid, and water." (Croft.)
The third stage is one of still more marked exhaustion and failing

powers; the pulse feebler and more rapid, the skin dry and sealing, the

motions loose and sometimes passed involuntarily, the urine offensive,

the mouth aphthous ;
the chills and sweats are more frequent, occurring

sometimes twice in the twenty-four hours; the legs become oedematous,
bedsores are apt to form. In some cases consciousness gradually de-

parts before death. The patient dies very gradually, sometimes almost

imperceptibly.
This condition differs entirely from traumatic fever, since it does not

depend on any definite irritation, and runs no definite course
;
and from

pyaemia in the same particulars, and also in the absence of any imbibition

of poisonous materials by the blood.

The treatment of hectic must generally be directed merely to keeping
the patient alive, in the hope that the source of suppuration will dry up,
and on the cessation of the cause the hectic fever will subside. But there

are a few cases, mainly those of suppurating joints and bonqs of the limbs,
in which the source of suppuration can be removed by operation, and if

this is to be done, it should always be done as early as possible in the

disease. At later stages the patient is too weak to bear the shock of an

operation. In the majority of cases where the source of this disease cannot

be removed (of which the hectic ensuing on psoas abscess is a familiar

example) the patient's strength must be supported, and albuminous ma-
terials supplied to the blood while the disease is passing over. Small

quantities of nourishing food, wine or beer, repeated as often as the

patient can bear it without making too strong calls on his digestion,

quinine, sulphuric acid, and iron to check the feverish exacerbations and
the sweats, and opium to stop the diarrhoea and procure sleep, are the

chief indications of treatment.

Suppurative Degeneration of Viscera. Long-continued suppuration

may also prove fatal by inducing disease of the abdominal viscera, chiefly
the kidneys, liver, and spleen. It is now universally admitted that the

condition which was originally described as "waxy," or "lardaceous"
disease of these viscera, and afterwards, not very correctly, as "

amyloid
degeneration," is often caused by long-continued suppuration, and this

degeneration of the liver and kidneys is a frequent cause of dropsy and

thereby of death in patients laboring under exhausting suppuration,
whether with or without hectic fever. Dr. Dickinson, to whom we owe,
I believe, our first accurate statement of the cause of this degeneration,

1

traces its production to the great loss of the alkaline salts of potash and
soda from the blood in order to form pus. He points out that the alka-

linity of pus is due to its containing about twice the quantity of the salts

of potash and soda which are contained in the serum of blood
;
that the

waxy or lardaceous viscera always contain a decidedly smaller quantit}'
of such salts than are contained in the healthy viscera, and that the so-

called "amyloid" reaction may be artificially manufactured by depriving
fibrin of the alkali with which it is naturally combined. From which he
concludes that the loss of alkali from the blood, through long-continued
suppuration, disposes to the deposit around the minute vessels in the

affected organ of the substance displaying this so called u
amyloid

"
re-

1 Med.-Chir Trans., vol 1, p. 39.
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action. At any rate, I think the fact is now certain that long-continued

suppuration does produce such waxy degeneration, and in this way may
indirectly cause death an additional motive for ridding the patient of
the source of incurable suppuration, whenever that is possible.

Erysipelas. The term erysipelas is applied to a spreading inflamma-
tion of the skin, mucous membrane, or connective tissue beneath them

;

and the disease is divided into two chief varieties, simple or cutaneous

erysipelas, in which only the skin or mucous membrane is Implicated, and

phlegmonous erysipelas or diffuse inflammation, in which the connective
tissue is the part mainly involved. Some writers also describe a third

variety, diffuse cellulitis, in cases where the integument is not inflamed

at all; for instance, the diffuse inflammation of the pelvic cellular tissue

which sometimes follows surgical operations.

Erythema is an affection having much resemblance to erysipelas, but

differing from it in the fact that in erythema there is no necessary con-

stitutional complication, and that the redness of erythema is not accom-

panied by any definite sign of inflammatory exudation, which is alwa\rs

the case in erysipelas.

Erythema is usually a mere local affection, and might perhaps be ap-

propriately enumerated amongst the skin diseases; but as it is advisable
for purposes of diagnosis to state its distinctive features in this place, I

will here mention its chief varieties and their treatment. Erythema is

defined as a superficial redness, from injection of the capillary vessels of

the skin. As in erysipelas, the redness disappears on pressure, and in

some cases it is accompanied by a little thickening of the tissues of the

skin. In some forms of erythema, however, this thickening or oadema is

the cause and not the consequence of the injection ;
the latter, in fact, is

due to passive and not to active congestion. Such is the case in the E.

laeve or cedematosum, the redness of O3clematous skin; and this is to be
remedied mainly by position, the removal of any cause of obstruction,
warm astringent lotions, and the cautious and dexterous application of

pressure. E. intertrigo is somewhat allied to this
;
it is the redness which

attacks the surface where large folds of the skin and fat rub against each

other, as in the pendulous bellies of very fat people, or in the groins of
infants. The scorch of a sunburn or other irritant is somewhat of the

same kind. Cleanliness, the avoidance of friction, powdering the part,
and brushing it with nitrate of silver lotion or some other astringent, will

relieve it.

Erythema Fugax. There are many other forms of erythema which,

though they are in themselves local, yet own a general cause. The most
obvious and familiar instance of this is the "chloroform rash," which is

so often seen on the chest and other parts in young people of delicate

skin a slight erythematous eruption which very quickly fades away. The
late Dr. Murray observed often a swollen condition of the thyroid gland
during its appearance. This of course requires no treatment. In other

cases erythema fugax appears as a consequence of indigestion, especially
from eating shellfish or pork, in persons to whom such food acts in a

poisonous manner, or as a complication of various diseases in which the

digestive system is disturbed. The knowledge of the cause points out
the treatment.

There are other special forms of erythema which are more persistent,
and which more nearly approach the characters of the definite skin erup-

tions, especially roseola. Such are the Erythema circinatum and mar-
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ginatum definite rings, patches, or spots of redness, very hardly if at

all distinguished from roseola when occurring in a similar form
;
Ery-

thema papulatum, in which the spots are raised up into a sort of pimple;
Erythema tuherculaturn, in which the prominence of the spots is greater,
and in which they are more persistent. This form is usually seen as a

symptom in the debility of fevers. It forms the transition to the Erythema
nodosum, which is not uncommon as a substantive disease.

Erythema nodosum differs so much from the usual forms of erythema
that it is doubtful whether it ought to be included among them or classed

with affections of the lymphatic system. It occurs in the form of raised

patches or tubercles of a red or reddish-yellow color, and somewhat ten-

der to the touch, sometimes accompanied with a good deal of smarting
pain. The patches are generally about the size of half a nut, sometimes
as large as the fist. They are seated most commonly on the legs, but

they may affect any other part; and Hebra speaks of cases in which as

they disappear at one part they occur at another till the whole body has
been implicated. They never suppurate, and the redness of the indi-

vidual tubercles never spreads to the skin around them, a character which
is peculiarly distinctive of erythema nodosum. "It is very probable,"

says Hebra,
1 "that in its pathological anatomy E. nodosum is allied to

absorbent inflammation, and likewise to the erysipelatous diseases,'
2 and

the same thing may perhaps be said also of the other erythemata. Indeed,
it admits of no doubt whatever that the morbid process concerned in some
cases of Erythema nodosum is essentially an inflammation of the lym-
phatic vessels." The disease more often affects young women suffering
from menstrual irregularities than any other class of persons, though men
suffer from it also. I never saw a case in childhood. It is usually con-

nected with some obvious disturbance of health, and may be accompanied
with more or less symptomatic fever. The treatment consists in the res-

toration of the general health, and in alleviating the pain by position and

by mild soothing warm applications.
We must now turn to the varieties of erysipelas, which are distin-

guished from these various forms of erythema both by the local characters

of the eruption and by the presence of a definite form of general fever.

The cutaneous or simple erysipelas is a spreading inflammation of the

surface of the skin, with thickening of its tissue, and sometimes consid-

erable puffiness of the subcutaneous parts. This puffiuess is especially
marked in erysipelas of the face, where the features swell so much and so

rapidly that the patient is quite irrecognizable in a few hours, and loses

all power of vision from the swelling of his eyelids. The redness of ery-

sipelas is usually of a bright tint, often mottled, disappearing on pres-
sure

;
it has a defined border, which, however, shifts continually as the

eruption advances or recedes, and the surface, especially on the face, is

often studded with vesicles or blebs. There is often a good deal of ting-

ling pain in the part, and swelling of the absorbent glands is a very com-
mon phenomenon. In fact, the glands have often been found enlarged
before the eruption shows itself; and if these enlarged glands be more

carefully examined, tenderness will often be detected in the course of the

lymphatics which lead to them. These symptoms are only the local man-
ifestations of a general disorder of the system shown by fever. There is

1 Diseases of the Skin, translated for the New Syd. Soc., vol. i, p. 291.
2 We shall see presently how close is the connection between erysipelas and inflam-

mation of the absorbents.
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almost always a rigor, often several, at the commencement of an erysipel-
atous attack; the tongue is usually coated and often dry, the pulse rapid,
the patient restless and feverish, ap-

petite bud, bowels constipated, urine FIG. 10.

high colored and often slightly albu-

minous.
The rise in temperature, as seen in

the annexed thermograph, is often

very abrupt, and the defervescence

frequently as rapid. The course of

the temperature in uncomplicated ery-

sipelas (such as is shown in the chart)
differs from that in traumatic fever in

running a much less regular course,
and usually subsiding more rapidly
and abruptly ;

and from that in pyae-
mia ill not presenting those Constant Thermograph of erysipelas.

exacerbations and depressions which
mark the rigors and sweats of pyaemia. But erysipelas so frequently
supervenes on traumatic fever, and is so frequently complicated with local

and general disturbances (notably with the formation of abscess and with

the transition to pyaemia), that its temperature curves vary very con-

siderably.
There is an interval between the first feverish symptoms and the appear-

ance of the rash which is said sometimes to be as long as four days, but
which I think is rarely more than twenty-four hours. The fever ought to

subside considerably in a few days. If the pulse and temperature keep
up beyond about ten days, and particularly if there is a rapid and con-

siderable rise after a week, the case nia}' be expected to terminate fatalty,

though I have seen exceptions to this rule. Disturbances of digestion
are very common in erysipelas, so that sometimes the rash is mixed more
or less with the color of bile, and the conjunctivas are slightly jaundiced,
and this is sometimes described as "bilious erysipelas," though it hardly
seems to require a separate name. Conversely, bilious disturbance is

occasionally an exciting cause of erysipelas, so that persons predisposed
are very liable to have an attack of erysipelas from disturbance of the

liver. Erysipelas lasts an uncertain time, generally fading gradually and

disappearing with desquamation of the epidermis ;
but sometimes vanish-

ing suddenly in one part of the body to appear in another erratic ery-

sipelas. Suppuration often follows in the cellular tissue, or in the glands
which were originally inflamed. There are, again, cases in which no

preliminary affection of the lymphatics or of the glands precedes the

attack of erysipelas, but in which the erysipelas itself originates the in-

flammation of the absorbents. In fact, the connection between spreading
erysipelatous inflammation of the skin and the similar inflammation of

the absorbents is, as might have been anticipated, an extremely close one;
and this illustrates what was said above of the close connection between

erythema nodosum, erysipelas, and absorbent inflammation. As the case

progresses the constipation often passes into diarrhoea, the feverishness

gives way to lassitude and exhaustion, and death by asthenia is threatened.

Kinds of Cutaneous Erysipelas. Numerous varieties have been de-

scribed by authors, more indeed than there is any practical necessity for

distinguishing. I see no object in describing as distinct varieties more
than the E. ambulans, in which the rash spreads rapidly over the greater

part of the whole body; the E. erraticum, in which it leaves one part to



70 COMPLICATIONS OF WOUNDS.

appear in another; and the E. metatfaticum, in which after the subsidence
of erysipelas of the skin, an affection, presumed to be of an erysipelatous
nature, is developed in internal organs, which, however, is certainly very

rare, if indeed it has any existence apart from general pyaemia.

In phlegmon ous erysipelas the skin is less, and the subjacent cellular

tissue much more, affected than in the simple cutaneous form, not that

in the latter the cellular tissue is usually quite unaffected, as the swollen

features of erysipelas of the face show. The general symptoms of phteg-
monous erysipelas or "diffuse inflammation" are" much the same as those
of cutaneous erysipelas, but more intense; the redness is usually deeper
in color, the skin more brawny, and the part is oedematous and some-
times very tense. In a few days it becomes boggy, from the formation
of matter. This is often accompanied by renewed rigors, and the skin

frequently sloughs, sometimes to a very great extent Thus I have seen

the whole scalp perish, exposing the entire vertex of the cranium in a

case of diffuse inflammation of the head. The destruction from suppura-
tion and sloughing often extends very deeply and very far, opening into

the joints, destroying muscles, exposing bones, etc.

Diffuse ce.llulitis is a variety of this, in which the skin is almost or

entirely exempt, or which attacks the cellular tissue in a part where there

is no skin. In some forms, especially in those rapidly fatal cases which
have been known to follow dissection-wounds, the disease evidently has

a very close relationship to pyaemia, and the rapid occurrence of death
shows that the general mass of the blood is affected. In such cases it

does not necessarily spread from the wound, but appears at a remote part
of the limb, or even on the opposite side of the body. And in other cases

diffuse cellulitis accompanies or precedes traumatic gangrene, the limb

being mottled with patches of a dark-red color, which, when cut into (in

amputation, for example), are seen to consist of patches of cellular tissue

loaded with serum and a dark-colored sanious lymph. The inflamed cel-

lular tissue in such cases rapidly sloughs, involving the skin in its destruc-

tion.

The causes of erysipelas may be separated into the predisposing and
the exciting. The most common predisposing cause seems to be bad air.

Hence the great prevalence of the disease in ill-ventilated hospitals, and
to a less extent even in those whose ventilation and other arrangements
are as <jood as our present knowledge enables us to make them. 1 Habitual

intemperance, bad diet, visceral disease especially, as it appears, disease

of the kidneys are all undoubted predisposing causes. And many peo-

ple, without any such definite predisposing causes, have a constitutional

predisposition to erysipelas (particularly of the head and face), which
will show itself in them on the slightest exciting cause, or even with no
obvious cause whatever.

1 I cannot but protest against the assumption involved in the terms "
hospital ery-

sipelas
" and "

hospital diseases " as descriptive of the complications of wounds. Such

complications are met with, it is true, most commonly in hospitals, for the simple
reason that wounds are also met with most commonly there; but they occur very
frequently in private practice, even under the most favorable circumstances, and they
have never really been proved to be relatively more frequent in good hospitals than
in private practice, in similar cases. There is much need for us all to do our best to im-

prove in every way the air, the treatni"nt, the dressing, and all the other circumstances
of the wounded in our hospitals and thereby, doubtless, the prevalence of these

complications will be lessened but it is a sad error to impair the reputation and thus

diminish the usefulness of our hospitals by reckless aspersions on their salubrity.
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The exciting cause of erysipelas is very commonly a wound, and it is

especially common after lacerated wounds of the lower extremities :nid

scalp, in the hitter case almost always in the phlegmonous form

Injuries of the Head).
1

It is very liable to occur after puncturing or

scarifying dropsical parts. A current of cold air on the head, cold to

the loins during menstruation, any sudden chill, overexertion or errors

in diet, will sometimes be followed by an attack of erysipelas in those

predisposed to it. There are also- causes which are sometimes classed

separately as efficient causes, inasmuch as they are looked on as really

producing the disease, while the others only prepare the system for it.

Such are poisoned states of the atmosphere, of the precise nature of which
we are ignorant, but where, as is believed by some, germs are conveyed
by the air, which sow the disease, as it were, on wounds in persons pre-

disposed to it, or where some material passes into the blood which ex-

cites the disease during its elimination. Many authors have believed

that the efficient cause of erysipelas is the contagion of bacteria, and
their passage into the blood, and il seems at least certain that very fre-

quent^ bacteria may be found both in the blood and in the tissues. They
are found also in the discharges, but this may be accounted for in various

ways. A very interesting paper by Dr. Lukomsky, a pupil of von Rech-

lingshausen, may be found in the sixteenth volume of Langenbeek's
Archives, in which it is sought to be proved (1) that bacteria may be

found in the bloodvessels, the lymphatics, and the lymph-channels of the

skin, the cellular tissue, and the internal organs in the human subject,
when death takes place during the advance of the attack of erysipelas;

(2) that the bacteria are no longer found in cases of death during the

retrocession of the disease; (3) that an affection exactly similar to, if

not identical with, cutaneous erysipelas can be excited in the lower ani-

mals, not only by the injection into the veins or under the skin of matter

containing bacteria, but also by the application of such matter to a raw
surface. If this should be confirmed it would afford an easy interpreta-
tion of the spontaneous, the traumatic, and the contagious origin of ery-

sipelas ;
but a perusal of the recent debate at the Pathological Society,

above referred to, will show how very far we are at present from any
trustworthy knowledge as to the universality and the significance of the

presence of these minute organisms.

1 But erysipelas when excited by a wound does not always attack the wounded
purl. I may mention a striking case. I amputated the foot of a man in perfectly

good general health on account of chronic disea.se of the tarsus, in the new hospital
at Wimbledon. He was lodged by himself in an airy room which had never been

occupied previously, but was 'quite dry and in every respect most comfortable, well

ventilated, and overlooking a wide expanse of country. He had no visceral disease,
and had never in his life suffered from erysipelas. There was no other patient in the

hospital suffering from erysipelas, nor, in fact, any other grave case whatever, except
one of amputation of the leg, performed on the same day. I had no patient under

my care suffering from erysipelas. The two cases of amputation were in separate
wards, attended by the same nurse, and d'-essed by the resident medical officer of the

hospital. Contagion, therefore, seemed absolutely impossible, nor can 1 conceive a

patient better circumstanced for recovery. The wound went on perfectly well, but

erysipelas of the head, face, and chest occurred a few days after the operation and

proved rapidly fatal. The other case of amputation (which was certainly an un-

promising one) proved fatal also, from pyaemia. I have seen many other cases in

which a wound has been the exciting cause; but as the disease has appeared in a
remote part we must seek elsewhere for the efficient cause. A very natural expla-
nation (though hitherto conjectural only) would be that some morbid product is

generated in the wound, and passes along the channels of absorption (vc-ins or lym-
phatics) to the heart, and thence to the part affected.
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Contagiousness of Erysipelas. Direct infection from putrefying dis-

charges of any kind may produce erysipelas. Hence the prohibition of

the use of sponges in hospital wards, since after being infected by the

discharge from one wound, they may be employed to cleanse another
;
and

hence also the necessity for very great care in washing the hands after

dressing each case before another patient is handled. It seems also un-

deniable that erysipelas has been propagated by contagion that is to

say, that some material may be given off from the body of a patient suf-

fering from erysipelas which will excite the disease in a person in health,
and still more in a wounded or sick person of course, supposing in

either cass a previous predisposition. Too numerous instances of this

have been recorded by writers of experience and credit to leave any rea-

sonable doubt that erysipelas is occasionally contagious. Yet, as pa-
tients are constantly received into our ordinary surgical and medical
wards without any spread of the disease, its contagiousness must be very

trifling, and in a well-ventilated and well-managed hospital there is no

practical danger in so placing the patients, whilst the collecting of all the

patients into special
"
erysipelas wards" seems to concentrate the poison

and increase the risk of contagion, unless such wards and all their attend-

ants are absolutely separated from the rest of the hospital, which in prac-
tice it is very difficult to do.

The diagnosis of the disease is usually obvious. In some few cases

there may be a little difficulty in distinguishing diffuse inflammation from

phlebitis or from inflamed absorbents, and I have seen a more fatal error

committed in treating a case of deepseated abscess below the fascia,

accompanied by oedema and inflammation of the cellular tissue above it,

as one of diffuse inflammation merely. The patient died, with numerous
incisions into the subcutaneous tissue, but witli the abscess unopened
below; and I have seen the same error committed with less serious re-

sults, as the diagnosis has been corrected afterwards. When any reason
exists for believing that matter is situated below the fascia, an explor-

atory puncture should not be neglected.
The prognosis of the disease depends on a great number of different

considerations. Cseteris paribus, the different forms of erysipelas are

dangerous in proportion as they are deepseated the cutaneous, cellulo-

cutaneous, and cellular, in that order. But the prognosis varies also

with the condition of the patient, being bad in the intemperate and

bloated, and especially in those with diseased kidneys or liver; with the

patient's age, being bad in the aged and in the very young, though good
in childhood

;
with the exciting cause, being worse in epidemics ;

with
the form of the disease, being worse in erratic erysipelas and in recurrent

attacks; with its course, being worse when the disease does not subside
at the usual period, and particularly if the fever is lighted up again after

partial subsidence about the first week; with the situation, being worse
in erysipelas of the head and face, and peculiarly so in diffuse inflamma-
tion of the neck, and especially if in either case the erysipelas spreads
internally to the mouth and fauces. These are the main prognostic con-

siderations, though many others might be added And it should not be
omitted that erysipelas is sometimes salutary, ushering in a better state

of health, and preceding the definite healing of wounds and ulcers which
had been long open and sluggish,

The treatment of erysipelas resolves itself naturally into general and
local. The former is the same for all forms of the disease, and is regu-
lated by the general symptoms present in each particular case, i. e., it

consists in the treatment of the accompanying fever. In the present day
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the old antiphlogistic or depletory t rent incut of fever has been prfict ically
abandoned

; yet there are cases of erysipelas in which, if I can tiu-1 my
own observation, the indiscriminately stimulant treatment (which has so

generally superseded that of indiscriminate depletion), is very ill home,
and has a direct influence in prolonging the disease. The strength of

the pulse, the general appearance of the patient, and his apparent vital

power must be the surgeon's guide. In the plethoric and strong, after

the bowels have been freely evacuated with a mercurial purge (which
should be done in every case; of erysipelas, even when diarrlm-a is present,
for the diarrhoea often depends on loaded bowels), salines with small doses
of antimony, and light fluid diet without stimulants should be ordered.

But there are very few cases (if any) which will not be benefited by the

administration of wine or beer carefully at some period of the attack;
and if there are any which require bleeding or leeching at first, I have
not met with them, although I am prepared to admit the advisability of

taking blood either from the arm, or better from the temples by leeches,
in cases of erysipelas of the head accompanied by sthenic inflammation
of the membranes of the brain. In almost all the cases of diffuse inflam-

mation (cellulo-cutaneous) which we see after injuries, no judicious prac-
titioner can hesitate as to the desirability of at any rate avoiding depletion,
and a resort to free stimulation is generally followed by amendment. The
diet must be regulated by the state of the appetite and tongue. It can
do nothing but harm to load a man's stomach with food which he cannot

digest, but when meat and other nourishing diet can be borne it should
be given along with the stimulants. The kind and quantity of the latter

must depend on the patient's previous habits to some extent, but nothing
seems in general more' grateful to the patient and more supporting than

good porter. When there is much nervous excitement and restlessness

opium should be carefully administered
;
but as a rule opiates are to be

avoided in erysipelas, except in the phlegmonous form after injuries.

Camphor, ammonia, and light tonics are generally well borne after the

bowels have been regulated. Iron, particularly in the form of the Tinct.

Feni Perchloridi, is undoubtedly useful in maivy cases, and it is believed

Iry some surgeons to have a direct influence on the blood, and thus to act

as a specific on the disease. This idea depends on an assumed condition
of the blood in life something similar if not identical with the state in

which the blood is found after death. There is no doubt that in many
post-mortem examinations of persons dying with erysipelas nothing ab-

normal has been found except a thick, tarry, ancoagulated condition of
the blood, staining the vessels, soon putrefying, and leading to a diffluent

condition of the spleen and other viscera which contain much blood. On
microscopic examination of the blood the corpuscles are found irregular
and broken. It is assumed with great probability that this testifies to a

previous disorganization of the blood during life. And it may be that

iron, if it can be assimilated, will correct this; and certainly the free

exhibition of iron is very beneficial in many cases. But then it must be

given very freely (say xv to xx drops every three hours) in order to

produce any such specific effect. And it will not agree with the patient
if given when the tongue is foul and the general fever is rising. When
iron has been prescribed in such cases I have often seen marked benefit

from discontinuing it, and prescribing salines, with small doses of anti-

mony, if the strength admits of the latter drug being borne
;
or if there

is much prostration, combined with tincture of bark and ammonia.
The local treatment differs according to the form of the disease. In

the cutaneous form the exclusion of the air is often very soothing. Thus
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in erysipelas of the face a mask is made for the patient, smeared with

some ointment (a favorite one for the purpose at St. George's Hospital
is an equal mixture of Ung. Plumbi and Ung. Calaimnie), or the part is

defended with a layer of cotton-wool, or some bland warm lotion is used,
such as Lotio Plumbi, a lotion of sulphate of iron 5J to Oj, or of the

Tinct. Ferri Perchlor. Jij to viij of water. Diluted tincture of iodine

is recommended by some. Nitrate of silver in a strong solution (about
grs. xv to the oz.) appears to me often very useful; and many surgeons
are fond of drawing a ring round the erysipelatous rash or round the

limb above it with a stick of caustic, a practice to which there is certainly
no objection, though I cannot speak positively from my own experience
of its utility.

In diffuse inflammation and in cellulitis more decisive measures are

necessary. In the early stage, when there is only a little oedema around
the wound, the discharge of inflammatory products is to be insured by
laying the wound freely open with the finger or director. If, notwith-

standing this, the inflammation spreads and the tension increases, it

becomes a question whether or no incisions should be made, not in order
to evacuate matter for as }*et no matter will have been formed but to

relieve the tension of the parts, and to avert the gangrene which is threat-

ened, as well as to provide free exit for the matter when it does form.

For there can be no doubt that the pressure caused by the exudation of

serum and lymph on the capillaries which pass through the cellular tissue,
and the stretching of these vessels as the skin is pushed away from the

fascia, are potent causes of gangrene. When, therefore, the local symp-
toms are marked enough, in the surgeon's judgment, to require such
severe measures, incisions ought to be made freely and boldly into the

cellular tissue. Each incision should be of no great length (say two or

three inches), but they should together embrace the whole extent of the

tense parts; and if the tension affects fresh parts afterwards they should
be repeated. A good proof of their necessity, and a good augury for their

beneficial influence, is the free gaping of each cut as it is made. If any
considerable vessel is wounded it must be secured either by torsion or

ligature, but a certain amount of bleeding is rather to be encouraged.
If the hemorrhage be alarming, but its source cannot be detected, in

consequence of the cut vessel having retracted into the oedematous tissue,
the bleeding can be repressed by stuffing the wound with lint for a few
hours and making pressure over it. After four or six hours this may be

withdrawn without fear of renewed bleeding.
In cases not severe enough to demand incision the parts should be

relaxed with warm lotions or poultices. Many surgeons speak favorably
of the apparently less severe measure of multiple punctures with a lancet

as a substitute for incisions, but they generally give a good deal of pain,
and are insufficient to afford relief.

In making the incisions it is often advisable to administer an anaes-

thetic, more especially in view of the very probable necessity of the

repetition of the operation ;
and if the same indications call for it no

hesitation should be felt in repeating the incisions again and again. I

have often seen a case terminate happily with a dozen or more incisions,

embracing every part of the limb, and have often seen occasion to regret
that incisions had not been made freely enough where the patient has

either sunk under the irritation of constantly advancing erysipelas, or

has recovered, but with much loss of function of the limb from sloughing
of skin, fascia, or tendons. In cases where this has unluckily occurred,

leading to stiffness and loss of motion of the joints, and particularly the
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fingers, careful and diligent passive motion after the wounds are healed

will often be rewarded with great success. The part should he well

Ntt'.-mied, and each of the affected joints severally attended to, by gentle,

cautious, and gradually increasing passive motion, while the patient is

encouraged to use the part as much as he can without great pain or sub-

sequent swelling.

By gangrene is understood the death of a visible portion of the soft

parts and its removal in a mass, which is called a nlouyh. The terms

sphacf.lus and mortification are also sometimes used to express the pro-
cess of gangrene.

1

Gangrene may be the result of mere spontaneous inflammation, but as

a general rule this is not so. The great majority of the cases which we
see in practice own some definite cause, although in most of them in-

flammation has played an important part in completing the death of the

tissues.

Traumatic and Spontaneous Gangrene. Gangrene is divided (o), ac-

cording to its exciting causes, into traumatic and spontaneous, and (6),

according to its form, into moist and dry.
The usual causes which produce traumatic gangrene are mechanical

injuries, chemical injuries, local poisons, heat or cold, and arrest of cir-

culation.

The first cause is too familiar to need any illustration. Of chemical

injuries the ordinary caustic issue is a common example, where the skin

is destroyed by the desiccating action of the potassa fusa, and is cast off

as a slough, the result being a healthy granulating ulcer. Closely analo-

gous to such cases are those which result from the local action of poisons,
such as putrefying urine. Such urine escaping through a ruptured ure-

thra kills the cellular tissue into which it is extravasated, producing
secondarily the death of the skin which receives its nutrition through this

cellular tissue. Gangrene from burns is unhappily only too common, and
that from frostbite is tolerably familiar to most surgeons. Gangrene from
arrest of circulation may arise from obliteration of the main artery at one

spot, as when the femoral is tied, or from general pressure, as when a

limb is destroyed by tight bandaging. Spontaneous gangrene occurs

sometimes as the direct result of idiopathic inflammation, as the slough-

ing which follows a carbuncle; or it may be caused by degeneration of

the vessels in old age (senile gangrene), by impaction of a plug of fibrin

in a large vessel (gangrene from embolism), by inflammation of arteries

leading to their obliteration, by loss of nervous power, and by impaired
nutrition. The sloughing of the cornea which follows on injury of the fifth

nerve is usually quoted as an illustration of gangrene produced by loss of

nervous power, and the gangrene which used to be produced by eating

cock-spurred rye, of gangrene from impaired nutrition
;
but the two causes

seem identical, for loss of nervous power appears to produce gangrene
merely by impairing the nutrition of the part.
We see, then, one main distinction between the two classes of cases,

which is of the highest importance in their surgical treatment, viz.: that

the causes of the former are local, and therefore often susceptible of me-

1 " Gangrene properly signifies the state which immediately precedes mortification,
while the complete mortification, or absolute death of a part, .is called sphaceliis."

Hooper's Med. Diet. But the distinction is not a very obvious one, and the term

sphacclus is superfluous, and is now almost disused. When mortification is spoken
of as distinct from gangrene, the former means the process, the latter the result.
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chanical removal; while those of the latter are mostly general; so that

even if the affected part of the body could be removed without any injury
to the patient, the same general cause would in all probability reproduce
the gangrene elsewhere.

Moist and Dry Gangrene. The division of gangrene into moist and

dry is a classical, and in the extreme cases a very well-marked one, but

in ordinary instances it is not very easy to refer the case to one or the

other form. The best examples of dry gangrene are sometimes seen in

the fingers or toes of very old persons, where the arteries become entirely

impervious, the part turns dry and white (sometimes yellow or brown or

black), shrivels up, with little pain or inflammation, and thus separates
from the body.

1 The purely inflammatory forms of gangrene, on the

other hand, are alwavs moist, much fluid and much gas, the result of pu-

trefaction, are effused into the cellular tissue, and the affection is accom-

panied usually by a great deal of pain. So that it is clear enough that

gangrene depends in the former class of cases on deficient supply, and in

the latter on obstructed return of blood. But in most cases the two causes

act together. Thus in senile gangrene the main cause is indisputably
the deficient supply of blood, and it is therefore usually classed as a form
of dry gangrene, yet obstruction of the capillary and venous circulation

also plays a prominent part, and in many cases there is the inflammatory

pain and the loading of the part with the products of inflammation which
are characteristic of moist gangrene.
Phenomena of Gangrene. Taking an ordinary example of gangrene,

in which the part has been previously inflamed, its red color becomes livid

or mottled, blebs or billing form, i. e., the cuticle separates from the cutis,

and fluid, generally blood-tinged, is effused between them; the tempera-
ture of the part falls, it loses its sensibility, then the part turns black and

decomposes, so that it crackles with emphysema. If cut into it is found

sodden with foul serum
;

in extreme cases all the tissues of the limb are

softened and separated from the bone. This is mortification. The next

step is sloughing that is, the separation of the dead parts a purely

inflammatory process, exactly analogous to that by which a foreign body,
such as a dart, if fixed in the living parts, is loosened and thrust out.

The living (perhaps better called half-dead) tissues adjoining the gan-

grenous part become inflamed, and thus a red line is traced around the

slough, which is called the line of demarcation, and the formation of

which proves that the gangrene has stopped, at least at the part where the

line is found. Next the inflamed parts suppurate, and thus a trench is

dug around the dead part; granulations spring np and push off the slough,
which is now loose and can be picked off. Very commonly one or two

strings of cellular tissue resist longer the process of inflammation, and
the slough requires to be cut away with a pair of scissors

;
and in the case

of a limb the bone takes far longer to separate than the soft parts, and it

is often necessary to divide it in order to rid the patient of the offensive

putrefying mass. When the process of casting off the slough is completed
the result is an ordinary granulating ulcer.

The general symptoms caused by an attack of gangrene are usually of

a low or "typhoid" character. The pulse is small, weak, and frequent,

1 This is sometimes called " chronic "
gangrene, as by Travers, who says :

" The
main distinction between this and acute gangrene? is, that from the first the part thus

affected, losing its temperature and color, becomes dry, tough, and shrunken, instead

of moist, soft, and swollen, and takes on a yellow or blackish-brown color, nearly

resembling that of a mummy." I have seen the color in the fingers perfectly dead-

white.
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the tongue dry and brown, the appetite had, and the strength failing.

Death occurs from asthenia, and oilon very rapidly and unexpectedly.
Trent went. In the treatment of gangrene the first question is, whether

or not the part can be removed. Speaking generally this is only advisa-

ble in cases of traumatic gangrene, although in some of the more favor-

able examples of the spontaneous form it may be done after the line of

demarcation has formed.

In the case of a purely localized cause, such as ligature of the main

artery, there can be no question that as soon as gangrene is once de-

clared the surgeon may amputate if he thinks it necessary, for in such
cases there is not usually much general fever. But in severe and exten-

sive injuries, such as the passage of a cart-wheel over a limb, the prac-
tice of surgeons differs. When the patient is first seen, directly after

the accident, if the injur}
7 is obviously incompatible with the mainte-

nance of the life of the member, it is better to amputate at once, before

the traumatic fever which will follow has had time to set in, and if pos-
sible to amputate through healthy unbruised tissues. Otherwise, if the

surgeon delays the amputation, fever will ensue, and will probably pre-
clude successful amputation (for amputation in conditions of acute fever

is usually fatal), and diffuse inflammation often accompanies this fever,
and spreads the gangrene rapidly beyond the range of the original injury,

1

so that the patient sinks before an}
r second opportunity of removing the

limb occurs. Therefore some surgeons, looking to these unfavorable

cases, teach that it is better to wait for the line of demarcation in cases

of traumatic gangrene before performing amputation, while others say
that such delay is unnecessary. It appears to me that the surgeon's
choice must be regulated by the amount of fever and by the progress of

the gangrene. If the limb is so far mortified as to be useless, yet a

stump can be formed in tolerably healthy parts, and the general condi-

tion admits of it, there is no motive for waiting. On the other hand,
when the fever is extreme and the gangrene is spreading very rapidly,

amputation is useless and often immediately fatal. Such cases, in fact,

are well nigh hopeless; but if the patient has any chance of recovery it

is in waiting till the gangrene has stopped. But the not infrequent
occurrence after injuries of this frightful form of spreading gangrene,
accompanied as it is by such profound fever, shows that the surgeon has

not accurately judged the nature of the injury at the time of its occur-

rence, or he would have amputated at once. Yet it must be admitted
that the error is one which it is difficult to avoid. We are all desirous

rather to save limbs than to amputate them. We can all look back on
cases where the patient's obstinacy has triumphed over the surgeon's

urgency, and has been justified by his preserving both life and limb.

And it can hardly be doubted that formerly amputation was somewhat
too frequently performed. We have lately had many cases published of

the preservation of limbs (whether by
'

antiseptic
"
dressing or other-

wise) which would some years ago have been sacrificed ; and in endeav-

1 The process is thus graphically described by Mr. Holmfs Coote : "Nature en-

deavors to cast oft' the dead from the living tissues by an inflammatory process in the

latter, which speedily lose tlieir vitality from inability to support this action towards

repair. According to Hunter, a diminution of power, when joined to an increased

action, becomes a cause of mortification, by destroying the balance which ought to

subsist between the power and action of every part. Thus the mortification spreads
towards the trunk, preceded by a blush of dusky red, marking its onward course "

I may add that in many cases there will be found a diffused or phlegmonous inflam-

mation of the cellular tissue, spreading along the course of the lymphatics.
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oring to carry out such truly conservative surgery mistakes are inevitable.

I will relate two cases. A man was brought to St. George's Hospital, of

large frame, healthy appearance and history, who had sustained a severe

injury to the elbow-joint. No case could seem more decidedly suitable

for excision of the joint and preservation of the limb. I performed the

operation with the sanction of my colleagues. The main nerves and
vessels were perfectly intact. A day or two after the operation, rapidly

spreading gangrene attacked the forearm. One of my colleagues in my
absence amputated the arm near the shoulder; gangrene rapidly attacked
the sturnp, and death followed in a few days. The post-mortern appear-
ances threw no light on the cause of this fatal tendency.
Another man, also of robust appearance, ret. 30, was admitted under

my care from the country. A few days previously a charge of small shot
had lodged in the calf of each leg from a distance of about twelve paces.
On admission there were found numerous shot-holes in both calves, with

considerable bruising and swelling. On the third day gangrene of one

leg had set in and spread rapidly. The patient when seen appeared to

be sinking; and although there seemed little prospect of recovery, it was

judged right to give him the small chance that amputation might afford

him. He died, however, almost immediately after the operation. On
examination of the limb no artery of consequence was found wounded,
nor was there very much extravasation of blood. In both these cases it

is clear enough that primary amputation as soon as practicable after the

accident would have given the patient the best chance for his life; but I

do not know how the cases could have been distinguished from a multi-

tude of similar injuries in which the limb has been preserved.
I allude to such cases in order to impress on the mind of the reader

the vital importance of early interference where amputation is necessary,
if the operation is to have a fair chance of preserving life. But if the

attempt to save the limb has been made, and gangrene sets in in a severe

and rapidly spreading form, it appears to be of little use to amputate
at least I have not seen any successful cases. And if the gangrene does
not spread rapidly and is not accompanied by the severe constitutional

symptoms which always accompany the acute form, it is questionable
whether under ordinary circumstances amputation is necessary. The

expectant treatment may succeed in preserving part or the whole of the

limb.

There are many other exceptions to the rule usually laid down, that

amputation may be performed in traumatic gangrene. Thus in the gan-

grene which is caused either by heat or cold it is very rarely that ampu-
tation is successfully performed ;

for in burns the limb is generally
scorched and partially disintegrated far beyond the part at which it is

totally destroyed; and in frostbite, though the disintegration is less vis-

ible, yet it is so real, that in the Crimean campaign, where this injury
was fatally prevalent, the surgeons at last gave up every form of opera-
tive interference, so uniform was the bad success due no doubt in part
to the general exhaustion of the patients, but partly also to the local

effects of cold, extending beyond the frozen toes or fingers, and indis-

posing the tissues of which the stump is formed to take on reparative
action. Gangrene from embolism might be thought to be a favorable

case for amputation, and so it would be were it not for the concomitant
heart disease. In gangrene after ligature of the main artery we have

perhaps the most appropriate example of the use of amputation in trau-

matic gangrene. Now, gangrene from embolism resembles this in many
respects. The obstruction to the circulation is limited and definite

;
and
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the condition can frequently be diagnosed, as it was in the instance

figured ;
but as it is usually only a feature of a general disease which is

necessarily fatal, and which would usualty preclude recovery from a seri-

ous operation, we hardly ever see amputation practiced in such cases.

On the whole, therefore, ampu-
tation on account of gangrene is

more often practiced before gan-

grene has set in, but when it is

judged to be inevitable; and when

amputation is performed later on,
the successful cases are gener-

ally those in which the surgeon
has waited until the process has

stopped.
If the surgeon has decided to

save the limb, or if the gangrene
is in a part which cannot be re-

moved, the first indication is to

wrap it up as completely as possi-
ble in some application which will

deodorize the dead parts and stim-

ulate the living to cast them off.

For the latter purpose uniform

gentle heat is very desirable, and
the two indications may be com-
bined by a charcoal poultice ;

or

some tarry preparation, such as

carbolic acid or creasote, may be

applied to the sloughing part, and
the whole wrapped up in a thick

layer of cotton-wool. Some of the

balsams, such as balsam of Peru or

Friar's Balsam (Tr. Benzoin Co.),

poured into a poultice, or resinous

substances, are also much in use.

An old and very useful application
is the u

green ointment" of the

St. George's Hospital Pharmaeo-

poBia.
1

Many other local applica-
tions to gangrenous parts might
be mentioned, but I think the

principle of all of them is the

same, to keep up the heat of the

parts equal to or a little above
the natural heat of the body; to

An embolic clot, lodged in and completely ob-

structing the superficial femoral artery, just as it

springs from the bifurcation of the common femoral

trunk. The clot was irregularly adherent to the

wall of the vessel, which had a slightly roughened
appearance at the point of contact. Els 'where the

lining membrane was natural and the .vessel quite

empty. At the upper end, corresponding to the

dec-p femoral (which was unobstructed), the clot was

scooped out by the action of the blood passing into

that artery. The patient was admitted with dis-

eased heart and dropsy, and in the course of that

disease gangrene of the foot supervened. The na-

ture and seat of the obstruction could he quite easily

recognized during life. Blocks of fibrin were found

in the spleen and kidney. St. George's Hospital

Museum, Ser. vi, No. 199.stimulate the living parts and to

deodorize the dead.

The general treatment of gangrene rests also on simple principles
difficult as it may be to apply them in practice viz., to clear the alimen-

1 The formula for this is B. Ung. Elomi, Ib. j, Ung. Sambuci. ^iij, Bals. Copaib.,

t̂ iij.
The ointments to be melted together and the Copaiba added to them after

they have been removed from the fire, before they cool.

Ung. Sambuci is made with the fn-sh leaves of the elder (Ib. ij), prepared lard (Ib.

ijss.j, and as much water as required.
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tary canal and improve the digestion, so that the patient may be able to

take such nutriment and stimulants as will keep him alive through the

process ;
and to calm the nervous system and procure sleep by means of

opium or some of its preparations ;
or if these are not tolerated, by some

other narcotic.

There are few cases of gangrene in which opium is not indicated, and
this is especially the case the older the patient is; and there are perhaps
none (at least none in which the gangrene is extensive enough to produce
constitutional symptoms) where alcoholic stimulants are not required.
But it is a great error to "

pour in" stimulants and narcotics without any
reference to the condition of the tongue, pulse, and temperature. Nar-
cotics are used chiefly to calm the patient and to avoid the exhaustion
which excitement and pain produce; but opium when ill-borne will often

make the patient semi-delirious, and will cause excitement and loathing
for food, and so increase the exhaustion. In such cases the narcotic must
be used cautiously and administered hypodermically or by the rectum,
for many patients can tolerate morphia or opium in this manner who can-

not take it by the stomach. But in some persons all opiates disagree, in

whatever form or in whatever way they are given. Chloral, in full doses,

(say 9j), should be tried in such persons, or hyoscyamus, or the Indian

hemp (in doses of gr. i-ij of the extract or TIJJX-XX of the tincture, cau-

tiously increased if it seems to agree). But no narcotic is nearly so cer-

tain as opium or morphia; and this is usually not merely tolerated in

cases of gangrene, but the patient's general condition improves under its

use, visibly and at once. Stimulants are used to procure sleep, to assist

appetite, to steady the pulse, and to lower the temperature ;
but they will

not do this unless the}' are digested. The judicious use of purgatives
and the apportionment of the needful stimulant, both as to quantity and

quality, to the patient's powers of digestion, will tax all the experience
and resources of the surgeon, especially when the patient is somewhat
advanced in life and has already ruined his digestion and health by the

abuse of fermented liquors.
It remains to speak of some of the special forms of gangrene.
Traumatic Gangrene. Enough perhaps has already been said about

traumatic gangrene as far as concerns the question of amputation. It may
be useful just to remind the reader that the limb may be hopelessly dis-

organized, both in military practice by spent shot, and in the injuries of

civil life by extensive crushes, without the skin being very much injured;
the soft "parts are separated from the bone, the pulse in the main vessels

is stopped, and an attentive examination will leave no doubt of the neces-

sity for amputation. I ought also to add that the indications for the

removal of the limb are quite different in early and in late life. Injuries
which after middle life call imperatively for amputation may in childhood
or about the age of puberty be most reasonably treated on the expectant

plan, the surgeon feeling confident that if gangrene sets in and amputa-
tion becomes necessary there will be no such profound traumatic fever as

that which, in later life, almost precludes the hope of success.

Bedsore*. A form of gangrene which may be regarded as to a certain

extent traumatic is that from pressure bedsores, or "gangrsena ex decu-

bitu." They are usually found in debilitated and emaciated persons who
have lain long in bed, and whose weakness prevents them from shifting
their position often or much. They form usually on the sacrum, buttocks,

hips, and heels. The skin begins to look red and thin, and then a circular

black slough forms. The parts may slough so deeply as to open the ver-

tebral canal, and the sloughing is often the proximate cause of death in
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cases which might otherwise get well. Hence the greatest care should lie

exercised in all chronic cases to watch the state of the purls on which
bedsores usually form, and no doubt careful and dexterous nursing will

prevent their formation in many cases, though it is most unjust and
untrue to say, as is sometimes said, that the occurrence of bedsores

proves careless nursing. In order to obviate their formation the first

thing is to contrive frequent slight changes in the patient's position, to

pad the parts where the bones press on the skin with air or water pillows,

elephant-plaster cut into a ring, or some such contrivance, and to harden
the skin by painting it with camphorated spirit or weak solution of nitrate

of silver. If the redness still persists a soft poultice is, I think, the best

application; and when gangrene is absolutely declared it must be treated

locally like any other form of sloughing.
A kind of bedsore is formed in fracture of the spine in which the slough-

ing is partly produced by loss of nervous influence. This will be spoken
of under the head of Injuries of the Back.
The sloughing which is caused by tight bandaging is an illustration of

gangrene from pressure with which we are happily unfamiliar in these days
of improved medical education. Occasionally the formation of a small
limited slough can hardly be avoided, but the mortification of the whole
or great part of the skin of a limb is justly regarded as a proof of crimi-

nal negligence, and punished accordingly. In the unhappy cases where
this has occurred amputation is often necessary.

In frostbite the symptoms seen immediately after the injuiy are usually
rather in excess of the real amount of destruction. Parts are cold, white,
destitute of sensation and of circulation, and seem condemned to inev-

itable death, which really will recover if they are patiently and gradually
restored to the natural warmth. This is best done by rubbing the part

gently with snow, and bringing the patient by degrees into a warmer

atmosphere. If the circulation be too abruptly stimulated the frozen

parts will probably slough. On the other hand, some time afterwards,
the apparent is less than the real injury, since the parts which appear to

be perfectly nourished are really incapable of sustaining the reparative

process, and if operations be performed through them renewed sloughing
or tedious ulceration will ensue. In the cases where gangrene sets in

immediately it is of the dry form
;
the parts shrivel up at once, and never

regain the warmth or color of life. In other cases they perish from low

inflammation, being unable to support the reaction which ensues on the

return of the circulation. The treatment of frostbite, beyond the means

required to restore warmth at first, involves no peculiarity except that

the affected parts should long be kept warmly wrapped in wool.

Hospital gangrene is an extreme form of sloughing phagectoena. The
term u

phagedtena" has been applied to a combination of ulceration and

gangrene in which as the ulcer spreads its surface sloughs more or less

deeply. Two forms of this affection are recognized, viz., spreading pha-

geduena, where ulceration is the prominent symptom, the sloughing being
only superficial, ami sloughing phagedaMia, where the slough which forms
on the surface of the ulcer is thick, black, and round in shape, and ap-

pears to involve a considerable depth of tissue, so that the sloughing is

the prominent symptom ;
but underneath this slough ulceration is going

on, and these ulcerating tissues will themselves rapidly perish.
The disease which has been described to us by military surgeons

1 as

1 As for example, in Hennen's Military Surgery, from the outbreaks of this disease

during the Peninsular war; or Macleod's Surgery of the Crimean War.

6
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u
hospital gangrene," and of which we have been fortunate enough not to

have seen any instances in the hospitals of this country,
1
is a severe form

of sloughing phagedsena, accompanied by a constitutional affection which
is usually, in fact almost always, fatal. Its cause appears to be general,
i. e., to be contained in the atmosphere of the chamber in which it origi-

nates, and this seems to be usually the result of overcrowding, deficient

ventilation, and uncleanliriess, acting on men depressed by wounds and

possibly by defeat. The condition of the general atmosphere of the place

may favor its development, but cannot induce it, for it is almost always
observed that scattering the sick into the neighborhood, even putting
them into the open air under canvas, stops the outbreak. Direct conta-

gion, there can be little doubt, acts powerfully as an exciting cause, and

very probably the flies which generally abound in such places convey the

poison from one wound to another. From this contagious property, of

which many striking examples are given, the disease is sometimes de-

nominated "
Gangnena contagiosa."

The disease commences with pain and tightness across the forehead,

small, quick pulse, anxious countenance, stinging pain in the wound,

swelling and hardness around its edges. The discharge becomes thin,

gleety, and blood-tinged, with masses like gruel suspended in it. In a

few hours the limb becomes greatly swollen, with blue congested veins
;

if cut into, the cut edges look like raw pork, from the oadematous condi-

tion of all the parts. The wound assumes a circular form, and is covered
with a thick black slough, or its surface turns white or ashy gray. The
affection is attended by constitutional or traumatic fever in its severest

form, from which the patient often sinks in a few hours, and which in gen-
eral goes on to a fatal termination. The awful mortality attending on this

disease is attested by many sad histories of overcrowded military hospi-
tals and transport ships, as in an instance recorded by Mr. Holmes Coote
of a French Crimean transport, from which sixty dead bodies were thrown
overboard in a passage of thirty-eight hours.

When this formidable disease has invaded a hospital there seems no

question that the first thing which should be done is to empty the build-

ing of all the sick and wounded which it contains, isolating them if pos-
sible

;
and if that is not possible putting them under canvas in the open

air. The most minute attention must also be paid to the cleanliness of

the dressings, every material with which the wounds are touched being
burnt at once

;

2 the gangrenous surfaces should also be covered over with

thick layers of charcoal, creasote, carbolic acid, or some other disinfect-

ant, so that there can be no possibility of the conveyance of matter from

one sore to another. The sloughing surfaces should be destroyed by
means of an active caustic, of which, perhaps, fuming nitric acid is the

best; opium should be freely given, and the patient's strength supported

by liberal quantities of nutriment and stimulants. The cauterization

should be repeated as often as may be judged necessary, the patient being
under anaesthesia.

Phagedsena. The disease to which the name of hospital gangrene has

1 In South 's Chelius, i, 68, may bo seen an account by Li.-ton of a severe outbreak
of sloughing phagedaana in University College Hospital in the year 1841, which at-

tacked a large number of patients simultaneously, and which he classed as '

hospital

gangrene," but no case proved fatal.
2 It is not enough merely to scald or boil sponges. Mr. Coote relates that in an

outbreak of phag.-chena in St. Bartholomew's Hospital the extension of the disease

in two instances was clearly traced to the use of a sponge which had first been ap-

plied to a gangrenous son-, then boiled, and afterwards applied to a healthy wound.
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been given, I think erroneously, and which has been seen of late years
occasionally in our London hospitals, differs from the formidable affection

above described in the essential particulars that little or no constitu-

tional fever accompanies it, and that it involves very little danger to life.

I make bold also to say that it differs in another respect, viz., that it has

not been proved to originate from any hospital influence. We have had
several outbreaks of this disease at St. George's Hospital, and have always
found that it has been prevailing at the same time in the neighborhood
of the hospital, and has attacked persons who have had no connection
whatever with the latter, so that the influences, whatever they were,
which generated the disease could not have been confined to the hospital.
It is, of course, theoretically possible that dirt and overcrowding might
have generated the gangrenous affection both in private houses and in

the hospital simultaneously. All that I can say is that the efforts of nu-

merous skilled inquirers, most ardently interested in discovering any
such cause acting in the hospital, have hitherto failed entirely to detect

it, and it seems to me both incorrect as a matter of science and unfair (I
had almost used a stronger word) to call it by a name which implies that

there is some proved and admitted unhealthiness in our hospital wards,
when no such thing has ever been shown to be true. I prefer, therefore,
to denominate this affection simply Phagedaena, and to confess that

though there is a good deal of reason to suspect that it owes its origin,
at least very frequently, to carelessness in hospital management, and

particularly in the matters used for dressing wounds, yet that in very
many cases it has been found hitherto impossible to verify this suspicion,
and therefore impossible to explain the causation of the disease.

It occurs in two forms: the sloughing phagedaena, the severer forms of

which approach the local character of hospital gangrene, and which are

characterized by the round black slough and its thickened border
;
and

the spreading phagedaena, in which the wound spreads with an irregular

edge and a foul, sloughy surface. The depth of this sloughing from the

surface of the ulcer is hardly ever considerable, though sometimes from
the swelling in and around the sore it appears so. In the limbs it seldom
extends below the deep fascia, though I have known it to do so, and for

the same reason haemorrhage is very rare.
1

Mr. Pick2 has noticed an interesting fact, which is sometimes to be ob-

served in phagedaena, viz., that the pain of the wound ceases about twenty-
four hours before the commencement of the sloughing, and that, coinci-

dent with this cessation of pain, there is a well-marked and very striking
fall of the thermometer. The traumatic fever is usually high in cases

which are attacked by phagedaena, so that the temperature will probably
have ranged up to 105 or 106 F. From this there will be a sudden fall

down to, or even below, 98, and twenty-four hours afterwards the phage-
daena will show itself. From these phenomena Mr. Pick has been able to

prognosticate the occurrence of phagedaena in a case of amputation, where
the surgeon in attendance was perfectly satisfied that the wound was

going on quite well. But this phenomenon is not a constant one, nor is

its cause obvious.

The pain in phagedaena varies much. Sometimes wounds may spread

1 It is as well, perhaps, to point out that this remark does not apply to cases in

which (as in sloughing after bubo affecting the deepseated glands) the fascia may
have been perforated before the phagedaena set in. In such cases the vessels are often

exposed and occasionally give way.
2 St. George's Hospital Reports, vol. iii, p. 81.
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to a very considerable extent with but little suffering, at others very large
doses of opium are required to quell the pain.
The treatment of phagedsena should, I think, be mainly local; the sur-

geon should endeavor to procure a more healthy surface to the wound, by
applications of which energetic caustics appear to me the best. If the

subject be young and healthy, steeping the affected surface in nitric acid,
the patient being under chloroform, almost alwa}

r s stops the phagedrena.
If this should fail, or if the surgeon be unwilling to employ so strong a

measure, the sore must be dressed with some detergent and stimulating
application, such as those used in other forms of gangrene (see page 79).
With regard to internal treatment, some persons believe that opium

exerts a specific influence on the spread of phagedsena. Having had a

large experience of opium so given, I am convinced that it has no such
influence. Opium is very useful, indeed necessary, in such doses as are

required to procure sleep and alla}
r

pain, and its good effects are indis-

putable in elderly persons of broken health and dissipated habits, but if

given, as I have seen it, in enormous quantities frequently repeated, it

seems to me to do harm, and I have seen phagedsena go on while the

patient was being poisoned by opium indeed, in one case up to the pa-
tient's death from the latter cause merely. If this man had not been
treated at all I have no doubt that he would have got well. Such gross
instances of malpraxis are, no doubt, rare, but I have equally little doubt
that the error ojf giving opium beyond what is necessary, under the idea

that it is specific in sloughing, is common. There are many cases which
do well with no opium at all. It is always well, I think, to evacuate the

bowels, and stimulants with nourishing food are usually indicated. Bark,
quinine, and ammonia also seem to accelerate convalescence.

Senile gangrene is the indirect result of the ossification or atheroma-
tous condition of the arteries common in old age. It occurs in two forms,
the dry and the moist. In the former the disease is purely one of ob-

structed blood supply, and the arteries will sometimes be found filled with

clot for a very considerable distance. Billroth points out that in senile

gangrene it is not merely the anatomical condition of the arterial wall

that is at fault, but that there is frequently also disease of the heart, and
a tendency to embolism or arterial thrombus, so that the gradual spread
of obstruction up the tube of the main artery can be verified by exami-
nation during life. Cases of spontaneous gangrene are on record at all

periods of life, even in childhood, though but rarely, and usually after

acute blood diseases, as fever. But it will be suflicient to describe here

the two forms of senile gangrene, leaving the rare cases of spontaneous
gangrene at other ages to be dealt with on the same principles. The

purely dry form, which in my own experience has been decidedly the ex-

ception, is the result of mere obstruction
;
the toes (in some very rare

cases the fingers) turn black and shrivel, usually without much pain or

constitutional disturbance; then a line of demarcation forms, and the pa-
tient may recover. In rarer cases a finger may simply shrivel up, without

any discoloration. In the other form there is considerable pain and
much redness around the black parts, together with oedematous swelling
of the part, and all the evidences of inflammation

;
and it is clear that the

gangrene is partly inflammatory, being caused probably by some irrita-

tion making a call on the powers of the part which the deficiency of its

circulation renders it unable to suppty. In many instances the outbreak
of the disease is referred with great probability to some trifling injury,
often a cut received in cutting the toenails. This form tends far less to

limitation and therefore to recovery than the dry form. The disease is
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far more common in the male than in the female sex, and appears often

to depend partly on visceral degeneration, the result of overfeeding, and
which is frequently marked also by a gouty tendency.

In the treatment of senile gangrene the first point is to support the pa-
tient's strength, and the second to support the warmth of the part, in hopes
that the gangrene may stop. Opium must he given to allay pain, and it

seems always to be well borne
;
the part must be wrapped in cotton-wool

and well deodorized. Amputation as a rule is to be deprecated, and the

few cases in which it has been successfully practiced afford to my mind no

argument against this rule, since we know that recoveries also occur with-

out amputation. Possibly there may be exceptions in cases where the

surgeon can clearly detect the limit of the arterial affection, but such
cases must be very rare, and the few amputations which I have seen

practiced for senile gangrene have not predisposed me in favor of the

idea.

There are two forms of gangrene which, singularly enough, are peculiar
to childhood, viz., cancrum oris and noma vulvas. The two names have
been confused, since some surgeons call cancrum oris also by the name of

noma, but it seems to me better to keep the terms separate.
Cancrum Oris. The former, cancrum oris, is a very formidable disease

in its worst forms. It is due to some profound exhaustion of the whole

system, and usually follows on one of the eruptive fevers (measles most

commonly) in children who have previously been ill-fed, ill-nourished,
and brought up in bad air at least, I am riot aware that it occurs in

others and in these it does sometimes, though not often, occur without

any feverish attack acting as a predisposing cause. The cheek swells,
turns red and hard, and then a black spot shows itself either on the cheek
or on the gums ;

ulceration takes place, the gangrene extends itself to a

variable distance in the soft parts, the breath becomes horribly foul, the

gums are exposed, the bone crumbles away, and the teeth drop out. The
child is usually very feverish and depressed. Death is very common,
though not universal, even in severe cases.

Noma vulude is a similar affection of the external organs of generation
in little girls ;

sometimes it seems to be merely the result of dirt and

neglect, and then usually more curable; at other times owing to the same

general causes as cancrum oris, and in such cases much more dangerous.
It begins either on the mucous or cutaneous surface of the vulva, some-

times, indeed, at a distance from it in the skin of the groin. The ulcera-

tion speedily assumes the sloughing form of phagedsena, and occasionally
extends to a considerable distance, so as to cause great loss of tissue, and
in some cases greatly to narrow the opening of the vagina after recovery.
This, however, seldom takes place ;

more commonly after recovery the

destruction is found to have been much more superficial than it seemed
at first. Both in cancrum oris and in noma vulvae death often takes place

very unexpectedly, and without any post-mortem appearances to account
for it. This has sometimes been explained in the case of the mouth affec-

tion as being the result of poisoning from the imbibition of the foul gas
generated by the gangrene, and it may sometimes be so, but such ex-

planation is not applicable to the case of noma.
The treatment of these diseases is similar to that of other forms of gan-

grene, but here it is still more essential to destroy the sloughing parts

completely, which is best done, I think, by soaking them with strong
nitric acid. The French surgeons, however, prefer the actual cautery.
Chloroform must be administered, the cheek thoroughly exposed, and
the acid applied slowly and carefully to every part of the sloughing sur-
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face. When the disease does not commence in the mouth it is most im-

portant to stop its spread before it has extended into that cavity.
Free stimulation with wine is almost always necessary, and the exhibi-

tion of tonics with diffusible stimulants. Chlorate of potash enjoys a

great reputation, and may be given in any dose up to a scruple, but I

cannot sa^y that I am convinced of its efficacy, and should be sorry to

trust to it without the other and more powerful means of treatment.

Tetanus is defined as "a tonic spasm of the voluntary muscles, with
exacerbations ;'

r that is to say, the muscles affected are in a constant
condition of spasmodic tension, and this is exaggerated from time to time
into violent convulsive action.

Tetanus is divided into traumatic and spontaneous. In this country it

rs almost always caused by an injury, and the most various, and some-
times the most trivial injuries have been known to cause it

;
but even in

this country, though rarely, and more commonly in the tropics, it occurs

spontaneously.
1 Tetanus is also divided, according to its course, into

acute, subacute, and chronic, and varieties of the disease are named from
the muscles implicated, viz., trismus or lockjaw, when the muscles around
the jaw are alone or chiefly affected

; opisthotonos, when (as not uncom-

monly occurs in the spasms of acute tetanus) the muscles of the back
draw the patient's body into the form of a bow, the body resting on the

head and heels
; emprosthotonos, when the abdominal muscles bend the

body in the opposite direction
;
and pleurosthotonos, when it is bent to

one side. The two latter are very rare
;
at least, in this country. I have

never spoken to any one who has seen an example of either. Trismus
exists more or less at the commencement of all attacks of acute traumatic
tetanus. 2

The symptoms of tetanus are usually as follows : At any period after

the receipt of an injury or after a surgical operation, with no especial pre-

monition, the patient begins to complain of an uneasy feeling of stiffness

about the neck and lower jaw "stiff neck," as he probably terms it.

After this there is difficulty in swallowing and chewing, and then com-

plete fixedness of the jaws, the masseters and muscles about the upper
part of the neck being felt firmly contracted. There is also commonly at

an early period pain in the epigastrium, referred to affection of the dia-

phragm. Convulsive cramps now occur at any attempt to open the jaws
or to swallow. There are sudden and violent cramps in the region of the

diaphragm. The muscles of the abdomen and then those of nearly all

the body are rigidly contracted, so that the abdomen feels like a board,
and on handling the limbs they may be as stiff as in death, but the mus-
cles of the wrists and fingers are usually exempt from spasm. The con-

traction of the facial muscles gives a sardonic grin to the features,
" the

tetanic grin." The tetanic state is now fully established. The pulse is

usually unaffected, except during the spasms, when it is quickened. In

the acutest cases, however, there is often great general fever, as the

thermograph from a rapidly fatal case, on page 90, will show. The bowels
are generally constipated and the motions scybalous. The spasms vary
much in seventy. They are sometimes so severe as to jerk the patient
out of bed, and even to rupture the muscles.3

Occasionally the tongue

1 The spontaneous origin of the disease should not be admitted in any given case

without inquiry. I have known a case regarded as spontaneous in which after death
a wound was found which the patient had forgotten.

2 See Sir B. Brodie's evidence on Palmer's trial in the newspapers of the time, or

Dr. A. S. Taylor's paper in the Guy's Hospital Reports for 1856, pp. 296, 297.
3 Most museums contain specimens of one of the long muscles ruptured in tetanus.
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is protruded from the mouth, and being caught by the closing jaw
severely lacerated. The spasms are liable to be brought on by any sud-

den impression a noise, the slamming of a door, a draught of air. Sleep
is rare and short in acute cases. The contraction of the muscles either

ceases altogether or is greatly relaxed in sleep. The intellect is not

affected. Death seems to be caused sometimes by spasm of the glottis ;

but usnallv occurs from suffocation during a spasm produced by the stiff-

ness of the muscles of respiration, or from exhaustion.

All this applies to the acute form of the disease; the subacute and
chronic differ from the acute only in the course and severity, not in the

character or order of succession of the symptoms. Speaking generally,
the later after the injury the symptoms come on, the more chronic is the

course of the disease, and therefore the greater chance is there of the pa-
tient's recovery.

There is a form of tetanus, called trismus naxcentium^ which affects in-

fants in the first or second week of life, and which has been connected by
some authors with the section of the umbilical cord. It is very fatal,

though instances of recovery are not unknown. Generally, however, this

infantile tetanus ends in death much more speedily than the adult dis-

ease. Tetanus has also been known to be caused by parturition.

Nothing, or next to nothing, is known as to the predisposing causes of

tetanus. It is much more common in hot countries than in cold, and it

attacks personsof the negro race much more commonly than whites. Bad

hygienic conditions seem to favor its development, as malaria, and pos-

sibly bad ventilation.

The idiopathic form of the disease seems far more common in the

tropics than in this country. It has been referred to various causes, of

which the best authenticated seems to be the sudden suppression of per-

spiration by exposure to cold and damp; and it appears that a loaded state

of the bowels is at any rate a predisposing, and it has been looked upon
as an exciting, cause of idiopathic tetanus.

Diagnosis. Tetanus requires to be diagnosed from hysterical affec-

tions, from the convulsions produced by strychnia poisoning, from epi-

lepsy, and from hydrophobia. As above stated, the symptoms, in the

early stage, are those of ordinary stiff neck (rheumatic affection of the

muscles of the jaw and neck), but the progress of the case prevents any
permanent confusion.

The diagnosis from hysteria is not always perfectly easy, and this will

be evident from the simple consideration that tetanus may attack an hys-
terical person, and may be complicated with hysterical fits. But, ordi-

narily, hysterical lockjaw or any other tetanic symptom simulated by
hysteria may be distinguished from the real disease by the patient's gen-
eral condition and appearance, by the complete relaxation of the spasms
from time to time, and by the fact that sooner or later the patient is sure

to be able to eat.

From strychnia poisoning the diagnosis may also for a time be very

difficult, as the celebrated trial of the surgeon Palmer for the murder of

a man named Cook by strychnia shows, in which many medical men
swore that in their opinion the man died of tetanus, or of epilepsy with

tetanic complications. But the same trial brought out very clearly the

differences, viz., that the spasm from strychnia poisoning commences and
culminates with great rapidity, and without any previous stiffness about

Thus, in St. George's Museum, Sec. iv, No. 1, is the rectus abdominis muscle torn

across in a tetanic spasm.
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the jaws and neck; and that if the dose is insufficient to cause death the

symptoms subside with equal rapidity, leaving the patient in perfect

health, but for the exhaustion following the spasms ;
that there is nothing

of the tonic spasm with convulsive exacerbations which characterizes true

tetanus. The spasms also of strychnia differ from those usually seen in

tetanus in that they affect the muscles of the trunk and limbs only, and
not the jaw, and that they affect the muscles of the wrists and fingers,

which, as above noted, are usually unaffected in tetanus. These minor

differences, however, could hardly be alone relied on.

From hydrophobia the differences are these : in hydrophobia the

spasms are clonic that is, the jaw may be spasmodically closed, but it

will drop into complete relaxation which is not the case in tetanus. In

tetanus there is no dread of water, no aversion to it, though the attempt
to drink may cause spasm, as any other excitement may ;

the countenance
in tetanus though distorted is calm, unlike the glowing eyes and excited

face of hydrophobia; and the state of the mind corresponds, being calm

and collected in tetanus, wild and often subject to delusions in hydro-

phobia.
From epilepsy there are numerous distinctions. Any case of epilepsy

likely to be mistaken for tetanus will in all probability be accompanied
by insensibility, which is never the case in tetanus, and by blneness of

the surface. And then there is the great distinction that epileptic seizures

have complete remissions, i. e., the spasms are clonic, while tetanic con-

vulsions are connected together by the tonic spasm.
Pathology. Nothing is really known of the pathology of tetanus.

There have been cases in which a morbid condition of nerves has been
found at the seat of the injury, and where the removal of the nerve so

injured has been followed by immediate recovery. There have also been
cases in which after death distinct evidence of inflammation of the trunk
of the nerve has been found, extending to some distance, and others in

which the spinal cord has been found inflamed. From which the inference

has been drawn that the pathology of the disease consists essentially in

inflammation propagated through the nerve or nerves injured to the spinal

cord, thus exciting the general spasmodic condition. This explanation,

though the most logical which has as yet been offered, is apparently con-

tradicted by the anatomy of many cases in which the nerves have been
found to all appearance healthy, and by the course of others, in which
the injured part has been removed, with no benefit. Though, doubtless,
in the latter cases the ill success might be explained by supposing that

the morbid condition of the medulla was already generated ;
and in the

former it may be said with much plausibilit}- that morbid conditions really

existing may have been overlooked in consequence of the method of re-

search not having been sufficiently delicate. Dr. Lockhart Clarke 1 has

described alterations in the minute structure of the spinal cord in tetanus,
which may very probably have existed in many cases where the cord was

put down as u
healthy," since such changes would not be detected by an

ordinary naked-eye examination of the cord, such as is usually made.
To the same effect are Dr. Dickinson's observations,

2 and other patholo-

gists have published similar cases. It is unnecessary to describe these

changes minutely. Accurate plates from Dr. Dickinson's preparations
are to be found in the Sy*t. of Surg., vol. i, p. 330. Suffice it to say that

they show inflammatory exudation and extravasation of blood in the

white columns and softening of the central gray matter of the cord. But

1 Med.-CMr. Trans., vol. xlviii. a
Ib., vol. U.
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other investigators, of undoubted skill, have failed to find these changes*,
1

and even allowing them to be constant, it would still remain a question
whether they are the -cause of the disease or its consequence. However.
if we do not regard the tetanic condition as being duo to irritation of the

spinal cord propagated to it through the injured nerves, we must take

refuge in the vague theory** that it results from poisoning with some

peculiar substances which possibly are very rarely formed in wounds,
and thence absorbed "

(Billroth). Such a theory leaves our knowledge
of the pathology and treatment of the disease just where it found it. But
if we admit that the disease starts from irritation of the injured nerve,
one practical conclusion of great importance would follow, viz., that the

nerve or the part should be removed at the first definite symptom of

tetanus, and I must say that such a rule seems to me a good one. Mr.

Bryant" mentions a case in which u Mr. Key amputated a leg on account
of tetanus, which had appeared six days after an unreduced dislocation

of the astragalus. The symptoms disappeared at once after the operation.
On dissecting the foot the posterior tibial nerve was found to have been

put violently on the stretch by the projecting astragalus." I have seen
at least one similar case. That amputation usually fails, however, is

quite true
;
and this we might expect, since the symptoms show that the

irritation has already reached the central organ. Yet the chance that it

may not have gone so far as not to be capable of recovery, if only the

peripheral excitement is removed, justifies amputation, in my opinion, in

appropriate cases. To be of any service it must be done early. The
same end may possibly in some instances be effected by excision of a

portion of the nerve, but it is rarely that the precise nerve can be isolated.

Irrespective of these surgical measures the treatment of tetanus is

entirely empirical, and completely unsuccessful. Possibly we ought to

except from this sweeping condemnation the application of ice to the

spine, which has, indeed, some logical basis, inasmuch as it seeks to re-

duce the temperature, and thus to combat the inflammation of the part
whose irritation is believed to generate the disease, and in that sense

may be said not to be empirical, but it seems entirely unsuccessful.

Nearly every drug in the Pharmacopoeia has been tried with occasional

successes
;
but these successes have been obtained mainly in the sub-

acute form of the disease. Acute tetanus, though not uniformly fatal, is

very generally so, and the few patients who have survived appear to have
recovered under quite different kinds of treatment. If life can be pro-

longed beyond the third week recovery becomes probable, though in-

stances of death up to the thirty-ninth day are recorded by Mr. Poland.3

Therefore, in our present ignorance of the real pathology of the disease,
and consequently of the effect of medicines on it, our great object is to

keep the patient alive till the time when, as experience teaches, the irrita-

tion may have worn out, and his powers may suffice to carry him through.

1 Billroth says:
"
Rokitansky claims to have seen a development of young con-

nective tissue in the spinal medulla, which would make it appear that there was an

inflammatory affection of this nerve centre. My examination of the spine and nerves

in tetanus have thus far given only negative "results." Surg. Path., translated by
Hackley, p. 3'55.

2 Practice of Surgery, p. 36.
3 Out of 327 fatal cases, 79 died within 2 days.

104 " in from 2 to 5 days.
90 " 5 to 10 days.
43 " " 10 to 22 days.
11 "

beyond the 22d day.

Syst. o'f Surg., vol i, p. 328.
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Chloroform may be cautiously tried, and if it can be borne it will relax

the spasms and permit the introduction of food into the stomach
;
but its

exhibition often sets up an amount of spasm which threatens to prove
fatal. Most patients can get enough fluid nourishment through the closed

teeth to keep themselves alive, or they can be fed by a tube passed through
the nostrils. If this is not the case life cannot be long supported by
enemata, and under these circumstances I entertain no doubt that it is

justifiable to induce anaesthesia at any risk in order to feed the patient.
And in such circumstances the larynx may be opened, in order to obviate

death from spasm while the patient is being narcotized. Also if death
is threatened from spasm of the glottis, tracheotomy may be performed.
In one such case I saw much difficulty, from the neck being twisted, in

keeping the incision near the middle line. Sleep
is always to be procured by chloral or by morphia,
which may be injected subcutaneously. The
bowels ought, no doubt, to be unloaded at the

commencement of the disease, and the purgation
should be frequently repeated; the patient ought
alwaj-s to be kept in a cool, quiet, darkened room,
and carefully defended from draughts and noises.

As to the internal treatment, it is undoubtedly
justifiable to use some of the medicines which
have proved successful in other hands, or to try
any new plan of treatment which affords a rational

Thermograph of tetanus. tf L
f\* *i * i 1 i

From a case under my own Pspect of SUCCeSS. Of the former class, the ad-

care, which proved fatal is^ ministration of the tincture of aconite is, I think,
hours after the first decided on the wliole the most promising. Five minims2T^iS of the Pharmacopeia tincture may be admin-

inson's paper in Med.-Chir. istered in a small quantity of any convenient
Trans., n, where the post- vehicle every two hours until some definite ira-
mortem appearances are de-

press iOn IS produced On the pulse and tempera-scribed and figured. T A
ture. In acute tetanus the temperature sometimes

rises abruptly and continuously till the time of death, as in the case from
which the annexed thermograph was taken

;
and it is in these cases that

large doses of alcohol may be expected to prove advantageous ;
but the

use of alcohol as a specific, the patient being kept in a state of constant
intoxication or semi-intoxication, seems to me not only useless but in-

jurious. It would be vain to enumerate all the specifics which have at

various times been recommended. They have all obtained their reputa-
tion from their success in a few cases, which were in all probability of

the subacute form a form in which recovery is common under any treat-

ment, or under no definite treatment, if the bowels be kept free and the

patient's strength supported by such food as he can easily take and
assimilate. Opium, chloral, Calabar bean, nicotin, turpentine, camphor,
quinine, strychnia, curara, are the chief among the many remedies which
have obtained some reputation, and some of these substances have been

injected into the veins, as chloral. I will only say that those medicines
which tend to constipation (as opium) seem to be mischievous

;
those

which are highly poisonous, as nicotin, curara, strychnia, appear to add
a new danger to the disease, without any reasonable hope of benefit

;
and

the same appears to be true of intravenous injection. Quinine is, I have
no doubt, completely inert

; chloral, camphor, and turpentine are doubt-

less useful in subacute tetanus, and the first may afford some relief in the

spasms of the acute disease
;
but none of these, nor, as far as 1 know,

any other medicine seems to have any curative virtue in acute tetanus.
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Delirium tremenn, the delirious excitement which depends on chronic

intoxication, is a disease which we have only too frequent opportunity of

seeing in our hospital patients, both as a spontaneous affection (in which

rcspct-t it falls within the care of tbe physician) and as a complication of

surgical injury, in which latter respect alone I shall here speak of it.

The delirium which is excited in a patient laboring under chronic intoxi-

cation that is to say, in one whose blood and tissues, especially those
of the brain, are deteriorated by the too free use of alcohol is marked

by several peculiarities which distinguish it from the delirium of ordinary

fever, as well as from any other form of aberration of mind. The main

peculiarity of the delirium is its busy character, and the prevalence of one
dominant idea which is generally distressing or alarming to the patient.

1

The delirium is not usually violent, and any person who is not afraid of

the patient, and who can speak to him with authority, can generally con-

trol him. The next, and perhaps the most characteristic, feature of the

disease is the tremor from which it takes its name, and which is generally
seen in all the muscles, those of the tongue and face as well as the extremi-

ties, though it is most marked in the hands. Another and most painful

symptom is the wrant of sleep, and indeed of any rest either of body or

mind
;
and this sleeplessness will usually be found to precede the delirium.

A restless, tremulous, feverish, half rational condition commonly ushers
in the defined attack of delirium. The general condition is also most
unlike that of the delirium of either traumatic or any other fever. Trau-
matic fever may of course accompany the attack of delirium tremens in

surgical cases, but apart from this there is little evidence of general fever.

The temperature is not high, the skin is usually bathed in a profuse sweat,
the tongue instead of being dry and brown is moist, white, and oadema-

tous, the pulse is small and quick, but not hard. There is almost always
a loathing for food, and the patient often vomits. Evidences of visceral

disease will often be discovered, especially in the kidneys and liver.

The treatment of delirium tremens used to be conducted on the anti-

phlogistic plan, the disease being confounded with inflammation of the

brain, and this treatment was very fatal. In the reaction from this error

it became usual to treat the disease with enormous quantities of stimulants

and of opium ;
and I cannot but think that this treatment, if pursued on

a merely routine plan, is also unsuccessful, i. e., that it aggravates instead

of diminishing the danger of the disease, though not to so great a degree
as the depleting plan. In fact, every case of delirium tremens should be
treated on its own indications. In the premonitory stage, when the occur-

rence of tremor, with some restlessness, in a patient known or reasonably
suspected to be of drunken habits, gives fair cause for believing that an
attack of delirium tremens is imminent, it is only too common to ply the

patient with more stimulants, probably on the principle contained in the

old proverb.
" A hair of the clog that bit you." No treatment can have

less support from logic, nor do I think that experience lends it any sup-

port either. In patients of drunken habits admitted into the hospital I

make it a rule to give them no more stimulant than to a healthy and sober

person, to purge them freely, supplying them with a good supporting
diet, and procure sleep by the subcutaneous injection of morphia if nec-

essary ;
and under this regimen the threatening symptoms almost uni-

formly disappear. When the delirium is fully developed the same line

of treatment should be pursued. The chief indications are to soothe the

patient as much as possible, to procure sleep, and to enable him to take

1 See Barclay, Syst. of Surg., vol i, 342.
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food. For the first purpose it is most essential to use no mechanical re-

straint if it can be avoided. In public institutions, where separate rooms
can be obtained for the treatment of the case, and the services of a num-
ber of men can be procured if required, it ought to be very rarely neces-

sary to tie down a patient suffering from delirium tremens
;
and if unnec-

essary it cannot but be prejudicial to the case. In order to procure sleep

opium or morphia must generally be given. The slighter cases may
recover the power of sleep under free purging, as they regain that of

taking food
;
but in almost all traumatic cases it is advisable to procure

sleep at once, as the restlessness of the patient renders him liable to dis-

turb the injured parts. Chloral may procure sleep in the slighter cases;
but speaking generally the best agent for this purpose is morphia, which

ought to be injected under the skin in a tolerably large dose (gr. |), and

repeated in about half an hour, if sleep is not obtained, and so on until

the patient does go to sleep. At the same time the bowels should be kept

very freely open, and it may be necessary to give some tonic, quinine,
ammonia, or bark with mineral acid.

The use of stimulants in delirium tremens will need all the care and
all the experience of the surgeon. In most cases I believe some amount
of stimulant must be given, since the patient is weakened both by the

shock of the injury and by the restlessness and agitation of the delirium,
and cannot bear the deprivation of his accustomed drink. But I am in

the habit of limiting that quantity as much as the state of the pulse per-
mits while the patient remains unable to take food, and diminishing it

rapidly as soon as nutrition can be procured otherwise. And when the

patient is once out of serious danger I am quite sure that the enforce-

ment of total abstinence is as good for his physical as for his moral health.

In other cases, as it seems to me, in which the symptoms are not urgent
and the pulse is strong, there is no need for the administration of any
stimulant or tonic

;
but on the contrary, along with the free administration

of purgatives the cautious use of antimony seems to assist in getting rid

of the poison and restoring the appetite. As to the alleged benefits to

be derived from the administration of very large doses of digitalis, I

have no experience. Generally when the patient can once be got to

take food, and particularly solid food, with a relish, sleep will return,
and he will soon be well

; and, conversely, if sound sleep can be procured,

generally the appetite will return and the case will do well. But this is

only generally true. In some cases the patient will sink, although the

insomnia has been conquered. A man was very lately under my care

with compound fracture of the leg in whom a severe attack of delirium

tremens came on shortly after the injury. After two days of restlessness

a sound and natural sleep of several hours was procured by the subcuta-

neous use of morphia. He awoke refreshed and free from any signs of

the constitutional effect of opium, but soon began to sink, and died rapidly.
Extensive disease of the liver and other viscera was the cause of death

in this instance. And our prognosis in cases of delirium tremeus must

always be a cautious one, since latent visceral disease, such as fatty heart,

may very possibly be present.
I would, however, again urge on the reader the great importance of

avoiding over-narcotism or over-stimulation in this disease. Great as the

virtue of opium and morphia is when judiciously emplo}
r

ed, we must not

forget that when not well borne they constantly produce delirium, and
that a form of delirium tremens has sometimes been known to be pro-
duced by opium-eating. Nor can I see on what ground of reason or of

therapeutical experience we can expect a cessation of the effect from a
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continuance of the very irritation which produced it. Yet this i> exactly
what is implied in the routine treatment of delirium tivmcns with stimu-

lants. We find a patient who has soddened his bruins with gin and beer,
and probably has already suffered from previous attacks of delirium, and
we think we shall cure him with more gin and beer.

CHAPTER III.

POISONED WOUNDS AND ANIMAL POISONS.

THE inflammatory complications which we have been studying hitherto

attack wounds of all kinds, irrespective, as far as we know, of anything
special in the nature of the injury ;

but there is a large class of wounds
in which the inoculation of some definite poison produces symptoms
more or less peculiar.

It would be endless to enumerate all the varieties of poison which may
be conveyed into wounds, or all the various ways in which such convey-
ance may be effected. It will be enough for our present purpose to divide

poisoned wounds into the three following kinds : (1) wounds inoculated

with matters which produce only ordinary traumatic fever and its compli-
cations

; (2) wounds inoculated with matters which produce symptoms of

specific general poisoning; (3) wounds inoculated with matters which

produce definite diseases. The first class of cases is only separated from
those which have been described in the previous chapters by the fact that

in these a materies morbi is known to have been inoculated, whilst in

those nothing of the kind is known to have taken place, though there can
belittle doubt that in many instances the wound has really been poisoned
at the time of its infliction

;
and in man)' of the cases of secondary com-

plications (erysipelas, pyaemia, etc.) the symptoms are so exactly similar

to those of poisoned wounds as to leave no reasonable doubt that they
depend on the imbibition into the blood of morbid poisons developed

spontaneously in the wound, exactly similar to, if not identical with,
those which are inoculated in cases of poisoned wound (see p. 46). The
first class of poisoned wounds is best illustrated by dissection-wounds

injuries which display the phenomena of such wounds in their most char-

acteristic form, with the exact circumstances of which we are acquainted
from the moment of their infliction, and with which few of us are not

familiar from painful experience. The very same injuries are suffered, in

the course of their business, by cooks, butchers, fishmongers, etc.
;
and

similar symptoms ma}* be elicited by inoculation with various other sub-

stances, both vegetable and mineral, though these, especially mineral

matters, do not often occasion more than mere local inflammation.

The phenomena ot dissection-wounds occur in an acute or chronic

form. The former is perhaps the most formidable and the most rapidly
fatal of all the forms of septicaemia. I have spoken of them as u

wounds,"
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but the inoculation may pass through the unbroken skin, and has done
so in many recorded instances notably that of Sir J. Paget.

1
It seems

universally admitted that the most dangerous post-mortem examina-
tions are those of women who have died with puerperal peritonitis ;

and
that the inflammatory products of pysemial disease are especially virulent

after death." They are also especially virulent before death. Thus, Sir

J. Paget tells us that both his own nurse and the nurse of a friend of

his who was suffering at the same time from dissection-wound had their

fingers poisoned by the matter. The danger seems only present during
life or for a short time after death; when advanced putrefaction comes on
no such special poisonous property is observed. Wounds poisoned in

the dissecting-room hardly ever develop more than the milder or chronic

symptoms. The nature of the virus is not known, nor is it known what
makes a man liable to it; but it seems as if an immunity could be ac-

quired by constant exposure, exactly as one can be acclimatized to any
other form of morbid influence. "

They who are day after day engaged
in dissections or in post-mortem examinations," says Sir J. Paget,

u usu-

ally acquire a complete immunity from the worse influences of the virus.

They may suffer local troubles from it, or they may lose health through
the influence of bad air or overwork, but they do not suffer with any infec-

tion of the lymph or blood." Though spoken of for convenience as dis-

section-wounds or dissection-poisons, the affection is one which may
result also from the inoculation of matters from living bodies, as many
cases show notably that which deprived the profession some years ago
of the rising talent of Mr. Maurice Collis, who died from inoculation

received in an operation for the removal of a tumor of the jaw. Sir J.

Paget has noticed a fact which, if it be confirmed by subsequent expe-

rience, will be of the highest importance, viz., that one attack serves to

give an immunity for a considerable time from renewed infection, though
this immunity is not permanent.
The most acute cases are well described in the words of Mr. Callender,

quoted on page 59, as a description of septicaemia in its severest and
most rapidly fatal form; and, as far as I know, the occurrence of such

symptoms precludes all hope of recovery, though we must, of course, try
to support the patient and relieve tension in any parts which may be

inflamed by timely incisions. But frequently the fatal issue occurs before

any local inflammation shows itself.

Happily, however, such cases are very rare. The only one which has

lately occurred in this city was that which led to the lamented death of
Dr. Anstie. The subacute form, such as that which is illustrated by Sir

J. Paget's illness, of which he has given so graphic and practical an ac-

count in his recently published volume, is much more common. The
channel of infection seems in these and the chronic cases usually to be

the lymphatic vessels, whilst there is reason to believe that in some at

least of the acute cases the poison passes directly into the mass of the

blood through the veins. The first symptom, therefore, in most of the

subacute cases is inflammation of the glands, with or without inflamed

absorbents
;
and as the seat of inoculation is almost always the hand or

forearm, the glands affected are the axillary. Frequently the inflamma-

tion and resulting suppuration is confined to these glands or the tissues

which envelop them. At other times diffuse inflammation attacks the

whole of the cellular tissue of the chest or back, leading to extensive

suppuration. But the measure of the acuteness of the process and of the

1 Clinical Lectures and Essays, p. 322.
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danger is given by that of the fever which accompanies these local lesions.

However severe the latter may be, we expect the patient to recover so

long as the pulse is fairly good, the temperature not excessive, the appe-
tite tolerable, and the internal organs unaffected. But a patient in this

state is always hanging on the verge of erysipelas or pyaemia; and when
a recurrence of rigors, or any symptom of mischief in the chest or joints,
shows that the local poison has or may have passed into the mass of the

blood, the prognosis becomes much more anxious. 1 Yet in many cases

during the course of the local inflammation we see a low form of bron-

chopneumonia come on and pass off harmlessly. It is difficult to account
for this otherwise than as the result of pysemic poisoning, except in cases

where (as in Sir J. Paget's) there may have been some previous illness

which lias left a predisposition to pneumonic inflammation. But I have
seen the same event where no such predisposition existed

;
and it has

seemed to me that the prognosis depends mainly on the time of occur-

rence of the chest symptoms, being more favorable the longer after the

injury they occur. There are other cases in which the disease begins,
not in the glands, but as phlegmonous erysipelas of the limb, not neces-

sarily starting from the wound, and other rarer cases of common cuta-

neous erysipelas occur
;
but these cases do not offer any other noticeable

peculiarity. The danger is the same, the course of the constitutional

infection is the same, and the treatment must be the same in whatever

part the erysipelatous inflammation commences whether in the skin, the

cellular tissue, or the glands. For it must be remembered that (as stated

above) the relation between erysipelas and absorbent inflammation is a

very close one indeed, and it seems a matter of perfect indifference

whether the disease commences I)}'
one form of inflammation or the other,

and whether it starts from the axilla or the forearm.
The chronic cases are those which are also happily b}' far the most

common, being limited merely to inflammation with or without abscess

of the glands, or slight absorbent inflammation with slight and transient

disturbance of the general health.

Treatment. In this, as in all other cases, prevention is better than

cure. All students know the importance of having the hands well greased
or oiled when performing a post-mortem examination in a case of acute
internal inflammation

;
and if they are unlucky enough to prick or cut

themselves, the first thing is to tie a ligature tightly around above, and
then the wound should be at once squeezed, so as to encouiage a copious
flow of blood from it, and it should then be sucked for a long time, so

that all morbid matter may be sucked out of it. It may then be right
to cauterize it thoroughly, and undoubtedly this plan gives more security

against absorption of virus, but of course at the expense of some inevi-

table local inflammation. On the first appearance of any unpleasant
symptom, rest, country air, purgation, and generous living are essential.

Most surgeons agree in thinking that the reason why dissection-wounds
are so much less fatal now than heretofore is because the so-called " an-

tiphlogistic
" has been superseded by the stimulant plan of treatment.

When the characteristic symptoms are developed the treatment must be

conducted on the same principles as in other cases of blood poisoning.

1 Sir J. Paget says :
" This seems to be a point of distinction between these dissec-

tion-poisons and pyaemia: their effects are at first, however severe, comparatively
limited to the part poisoned, and to the lymphatic vessels and glands, or to the cellu-

lar tissue nearly in relation with it. They may lead to pyaemia, but they do tins

only by secondary changes or as it were by some accident "
Op. cit.

, p. 331.
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Rest of body and quiet of mind (if possible) are of great importance,
but the latter is not easy to obtain. I have usually found that surgeons,
when overtaken themselves by any grave surgical malady, are peculiarly
nervous and apprehensive, as, indeed, is natural. Yet such apprehensions
are more common in the subacute than in the acuter and more deadly
form of the complaint, in which the mind is too much oppressed to have
much room for fear, and therefore the inevitable anxiety may generally
be relieved by the assurance that such cases almost always end well. The

patient's strength must be supported by such food and drink as he can

easily and comfortably digest ;
and Sir J. Paget testifies to the relief

afforded by free and early incisions into the abscesses, and I would add,
into any inflamed part where tension is manifest, though no pus may be
formed. And, as the same great authority intimates, it is probable that

diligent and judicious nursing has quite as much to do with the patient's

recovery as medical or even surgical treatment.

II. Wounds of Venomous Animals. Wounds inoculated with matters
which act as general poisons are chiefly those inflicted by the bites of

venomous serpents or the stings of venomous insects, though, as to the

latter, it seems that practically it is only the scorpion, and that only in

very hot climates, whose sting produces any serious general symptoms.
The insects of this climate, hornets, wasps, bees, etc., produce only local

inflammation by their stings, and this so trivial as seldom to require any
skilled assistance. Some form of ammonia (sal volatile or eau de luce),

indigo, in the form of the domestic u
blueball," whitening, flour, ink, are

some of the common remedies enumerated in the order of their apparent
efricienc}'. It is said that bees' and wasps' stings inside the throat some-
times produce a degree of swelling which requires scarification.

So also, in this climate, the bite of a snake usually produces local con-

sequences only. The common snakes are, of course, perfectly harmless
in fact, are common and favorite playthings of schoolboys but the

adder, or viper, is undoubtedly venomous. I never saw a case in which
the venom produced any worse consequences than a sharp attack of

phlegmonous erysipelas, though this may, of course, prove fatal. But
the tropical snakes infuse into their bites a venom which acts as a spe-
cific poison, and in the most venomous species this poison is as rapidly
and as surely fatal as any substance known to pharmacologists. In the

severest cases the effects are developed so rapidly as, according to Mr.

Busk, to resemble those of prussic acid more than anything else, but

usually an interval elapses. The symptoms may be divided into general
and local. The first symptom, in nearly all cases, appears to be a general
shock to the nervous system, attended with faintness, tremor, and great

depression, sometimes with stupor, loss of sight, vomiting, trismus, and

general insensibility. At the same time great and sometimes intense

local pain is set up. The limb, if the wound is in one of the extremities,

rapidly swells; at first pale, the surface of the swelling soon becomes

red, and afterwards livid, arid covered with plilyctenulse filled with sani-

ous fluid. In some cases the swelling continues to spread through the

whole limb up to the trunk or even through the entire body, whose sur-

face assumes a jaundiced hue. The [local] symptoms, in fact, very

closely resemble those of ordinary phlegmonous erysipelas. The consti-

tutional symptoms, independently of the first shock, are what might be

expected to accompany such a local affection, and in intensity are in

proportion to its violence. 1 Mr. Busk points out the analogy between

1
Busk, in System of Surgery, vol. v, p. 941

;
2d ed.
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this dreadful poison and the ferments which act in the blood i<> develop
the most formidable kinds of fever, :is small-pox, and to the dissection-

poisons of which we have just spoken. But he also dwells on the fact

that, unlike those poisons, which produce (as far as is known) the same

intensity of symptoms, whether'they are introduced in small quantity or

large, the serpent-poison depends for its intensity directly on its quantity
in relation to the mass of the blood into which it is introduced; so that

two bites will kill the same animal more quickly and surely than one,
and a similar bite from the same serpent will act more intensely on a
small animal than a large one. The situation of the bite also influences

the rapidity and certainty of the action, a bite on the face or trunk being
far more dangerous than one on the extremities. The knowledge of
these deadly animals is essential to those who have to practice in tropical

climates, but the present work is hardly the place for any description of
them. I must refer the reader, for a condensed account, to the essay of
Mr. Busk above quoted, and for more complete anatomical and zoological
details to the special works on the subject, and particularly, on the sub-

ject of the Indian snakes, to Professor Fayrer's great work, The Thana-

tophidia of India.

The treatment of these injuries must be divided into the prophylactic
and the curative. As in all other poisoned wounds, the most effectual

treatment is at once to tie a ligature tightly round the limb above the

wound, to excise the part freely with a sharp knife, and then to suck the

blood out repeatedly,
1 and cauterize the surface deeply before removing

the ligature ;
or if the finger is the seat of the bite, to cut it off at once.

But it is obvious that opportunities for adopting such precautions can

very rarely be afforded. Then arises the question, is any other treatment
of any avail ? Now, it must be premised that the venomous serpents
differ greatly in the activity of their venom

;
that the probability of in-

oculation and the intensity of the poisoning will differ according as the

poison-gland is full or empty; and that a person may be bitten without

any penetration of the skin having been effected, or any of the virus

being brought into contact with the absorbent vessels.

Thus it is never quite certain, when a person recovers after the bite of

a deadly serpent under a certain mode of treatment, whether he has
recovered in consequence of the specific effects of the treatment, or in

consequence of the insufficiency of the dose of the poison ;
and this ob-

jection has been made to the only method of specific treatment which it

is in the least worth while to discuss, viz., the intravenous injection of

ammonia, and made on the great authority of Professor Payrer. lie

attempts to show that in wounds produced by the deadly serpents of

India, when those wounds fairly penetrate the skin, the injection of am-
monia into the veins rather hastens death than otherwise, and he regards
the plan as positively hurtful. The recoveries which have ensued in

Australia he explains as due to the less poisonous nature of the serpents
of that country, or to the insufficient injection of the poison. Yet it

must be admitted that in many cases of serpent-bite in Australia the

poison seerns to have been potent enough to produce death when no
treatment has been adopted ;

that the symptoms described in many of

the Australian cases have been very alarming, and that the treatment

se^ms to have approved itself to persons of experience, so as to have
come widely into use in the country in which it was devised. And as to

1 There is no danger in sucking the poison out of any wound, except the danger
of there being a crack or wound in the mouth by which the poison may be absorbed.

7
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the increased danger which the injection itself may cause, it is surely a
matter of very slight importance. In a case which is certain otherwise
to prove fatal in a very short time it matters little whether the treatment

employed exposes the patient to the danger of dying a few minutes sooner,

provided only that it offers any reasonable chance of safety. And I must

say that to my mind it is quite clear that Professor Halford's treatment,
whether it is sufficiently energetic or not to combat the effects of the virus

of the most deadly serpents, has acted beneficially, and, as far as we can

judge from published accounts, has saved life in many of the bites from
the Australian serpents, and deserves to be fully tested in those of other
countries. Professor Halford directs that the liquor ammonias fortior is

to be diluted with two or three times its bulk of water, and of this mix-
ture from twenty to thirty drops are to be injected into one of the large
veins as near the bite as possible. If the symptoms are relieved, but the

patient seems still in danger, the injection may be repeated as soon as

the operator thinks it prudent.
If this treatment is delusive, no other is at present known ;

the various

specifics so-called, such as theTanjore pill, the decoction of snakeroot,etc.,
are, I believe, admitted to be inert, and the only thing that can be done
is to keep the patient alive by copious stimulation or artificial respiration.

1

III. The next class of poisoned wounds is that in which specific dis-

eases are excited. These are wounds poisoned by the secretions from
diseased animals, viz., Glanders and Hydrophobia.'

2

Glanders in the horse, and in man also, appears in two forms, one of

which is acute, and very deadly acute glanders, or glanders proper; the

other is chronic, and often followed by recovery -farcy, or chronic

glanders. Glanders consists essentially in the eruption under the mucous
membrane of the respiratory passages in the face of a number of inflam-

matory deposits, or buds, somewhat resembling the guimnata found in

syphilis, only much more rapidly formed. Accompanying this eruption
is a general inflammation of the whole submucous tissue, and usually also

(though not always) a vesicular or pustular eruption on the free surface

of the mucous membrane. Previous to the erupti\
7e stage there is a pre-

monitory feverish stage, characterized by general indisposition, with

peculiar wandering pains, followed by feverish excitement and shivering,
and succeeded by pains which simulate rheumatism, and which appear to

be often due to an eruption under the skin similar to the glanders erup-
tion under the mucous membrane. The longer the premonitory stage is

delayed after inoculation, and the longer the eruption is delayed after the

premonitory stage, the more hopeful is the case.

The glanders eruption attacks the internal organs, especially the lungs
and pleurae, and less commonly the testicle, kidney, pancreas, and the

synovial membranes. Besides the eruption in or under the skin and
mucous membrane there is a peculiar affection of the lymphatic vessels

and glands, to which the i.ame "farcy" is more particularly appropriated,
and which consists in the development in the course of the lymphatic
vessels of tubercles "farcy-buds" as they are called which appear to

be exactly similar to the tubercles constituting the glanders eruption.
And coincident with this are the usual S3

7mptoms of diffused intiamma-

1 An interesting summary of some experiments on intravenous injection and artifi-

cial respiration in snake-bite will be found in Brit. Med. Jotirn., June 19, 187-5.
2
Possibly the malignant pu.-tule or " charbon "

might be added to these, l>ut I

have thought it better to plaee this in the same chapter with Carbuncle, under the

affections of the Skin.
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tion and obstruction of the lymphatics, pain, oedema, suppuration, and

ultimately permanent laming of the affected limb.

It seems almost a pity to describe the disease under two diili-rent

names, since glanders and farcy, as above described, do not dilfer from

each other in any essential particulars, and the inoculation from a farcy-
bud will produce glanders and vice versa. Sometimes the term glanders
is restricted to cases in which the nose is affected, and farcy to those in

which it is not: a more intelligible though an equally arbitrary division.

Yirchow describes the tubercles of glanders (or farcy) under the skin

thus: '"At first there appear some red spots, which are very small and
resemble fleabites, and soon acquire a papular elevation, subsequently
rising above the level of the surface like small shot, assuming a yellow
color. These shotlike knots are either flat or round, and do not lie in a

bladder-like elevation of the epidermis, but in a kind of hole in the corium,
as if the latter had been punched out. They are not always solitary, but
often disposed in groups. There is some surrounding injection, and
under the epidermis there is found a puriform and yellow fluid, seemingly
consistent, and which is chiefly formed from softening of the knot. They
are composed of a homogeneous yellowish substance, which is pretty firm

and somewhat brittle, and has a great resemblance to tubercle. Micro-

scopically examined, they present an amorphous granular appearance,
mixed with cell-elements and cell-growths, and numerous fat-globules."

l

The eruption is formed by vesication over these tubercles, the vesicles

soon becoming filled with pus, in which stage the eruption is likened to

varicella. The action on the mucous membrane of the nose must be

similar, but it is less easy to verify it. It is accompanied with discharge
from the nose, which soon becomes purulent, oedema, and inflammation
of the face, sometimes passing on to gangrene, swelling and abscess of

the salivary glands and of the tonsils.

In its acute form the disease is very fatal, and sometimes very rapidly
so. It proves fatal either by mere exhaustion or by a form of pyaemia in

which the secondary deposits are found chiefly in the muscles and subcu-
taneous tissue,

2 or from the effects of the glanders eruption in the viscera,
and particularly the lungs.
But glanders or farc}^ in the chronic form may not prove fatal, though

it is a very formidable disease, and usually leaves the limb crippled by
long-continued suppuration and sloughing. In some cases acute glanders
follows on chronic farcy, doubtless from auto-inoculation.

In some cases, denominated flying farcy, the farcy-buds subside with-

out suppurating in one part while the disease shows itself in another.

The disease can only be communicated to man by inoculation from an
animal similarly diseased and the disease is only known in horses and
asses

;
but there is no doubt that when generated it is highly contagious

from man to man, so that all possible precautions should be adopted;
and it has been proved by experiment to be inoculable from man to the

horse or ass.

Mr. Poland, who has seen several cases (which I fortunately have not,

only one case having, as far as I know, been admitted into St. George's

Hospital during many years, and that in my absence3

), says that "in the

premonitory stage it can hardly be diagnosed from other forms of blood-

poisoning, and that in the early eruptive stage it is very much like the

1
Poland, from Handb. der Path. u Ther. Bd. ii, Abth. 1.

2 See the second illustration on p. 70S of Mr. Poland's ossny
3 It is described by Dr. Dickinson, Lancet, March, 1809.
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small-pox, and ma37 have its shotty feel; but when once the eruptive stage
is developed all doubt is at an end

;
the presence of a peculiar exanthera,

the local nasal discharge, if present ;
the erysipelatous blush in the face

and eyes ;
the tumors and knots in the cellular tissue and muscles

;
and the

local suppuration sufficiently attest its character."

The disease, both in horses and men, is now, we may hope, becoming
rarer in consequence of its being better known, and in consequence of
the greater attention which is paid to the cleanliness and ventilation of

stables. It ought never to be generated in the horse, and if it is the ani-

mal should be killed at once. If a groom or any one handling a horse

supposed to be glandered is so unfortunate as to get any of the matter
into a crack on his hand, or on to the naked hand (whence it is probably
transferred to the nose in most instances), or if any is blown directly into

the nose the same prompt and decisive measures should be adopted as are

recommended in serpent-bites or the bites of rabid animals: that is to

say, the poison should be destroyed as promptly and as speedily as pos-
sible by caustic, and if possible a ligature should meanwhile be tied above
the part inoculated.

The treatment of glanders and farcy offers nothing that is peculiar. Its

principles are, first, to disinfect and deodorize the discharge ; and, sec-

ondly, to support the patient through the fever. For the former purpose
the nose should be freely washed out either with creasote lotion, as recom-
mended by Dr. Elliotson in his original paper (Med.-Chir. Trans., vol.

xvi), in which the disease was for the first time accurately described, or

withCondy's fluid or carbolic acid. Mr. Poland speaks with approbation
of turpentine embrocations and fumigation with volatile stimulating anti-

septics, conveyed through the medium of warm vapor. The second indi-

cation is to be carried out (as in dissection-poisons) by free and early
incisions and the judicious use of stimulants and tonics.

Eqiiinia Mitis. Glanders, when fully developed, is -hardly to be con-

founded with any other disease. Those who handle horses' feet when
affected with a disease known to farriers as u the grease," are liable to a

slight pustular eruption in the hands and wrists, to which the name of

"equinia mitis " is given, in order to mark its origin and to distinguish
it from the virulent constitutional poison of glanders. It is a merely local

and a perfectly harmless affection. The eruption consists only of the

common phlyzacious pustules, instead of the hard shotty tubercles of

glanders there is no general disease and the whole thing subsides in a

few days with cleanliness and soothing applications. Such, at least, has
been the course of those cases which 1 have seen, in all of which the hand
has alone been affected

;
but one is recorded by Mr. Cock 1 in which the

accidental inoculation on the nostril of the matter from a '

greasy
" horse

produced symptoms much resembling those of glanders.

Hydrophobia. Perhaps the most awful of all diseases is that which is

derived from the bite of an animal suffering under dog madness, or rabies,
and unluckily the apprehension often produces mental torture hardly less

terrible than the disease itself. It is consolatory, therefore, to be assured

that the disease in animals is very far rarer than might be inferred from
the constant cry of "mad dog" which is raised whenever a poor cur,

being worried into a bad temper, bites and foams at the mouth. Dog-
bites are extremely common hydrophobia one of tlie rarest of maladies.

The disease derives its name from the dread of water which its develop-
ment causes in the human subject, but rabies in the clog causes no such

1

Lancet, 1851, vol. ii, p. 129.
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dread; in fact, the dog generally seeks the water greedily, though possibly
spasrn may prevent him from swallowing it. The disease in the dog ought
to be known, in order that proper precautions maybe taken ;' but thi< is

1 The subject is so important in respect of precaution that I think it necessary to

give the symptoms of dog madness as described by Trouseenu (Olin. Medicino, vol.
i,

p. ('>'.)''>, New Svd Soc.'s Trans.), on the authority of Monsieur Bouley, clinical pro-
fessor to the school at Alfort, "based on what he had seen himself, ami on quotations
from Youatt's work :" "There are three well-marked stages of the complaint, in the

dog. The first is characterized by melancholy, depression, sullenness, and fidgeti-
ness

;
the second by excitement, by rabid fury; and the third and last by

muscular debility and actn>- paralysis.
" \Vhether the Disease originated de novo or was communicated, the dog looks ill

and sullen after a period of incubation of very variable length ;
he is constantly agi-

tated, turning round and round inside his kennel, or roaming about if he is at large.
His eyes, when turned on his master or friends of the house, have a strange look in

them, expressive of sadness as well as of distrust. His attitude is suspicious, and indi-

cates that he is not well. By wandering about the house and yard he seems to be

seeking for a remedy to bis complaint. He is not to be trusted even then, because,
though he may still obey you, yet he does it somewhat slowly ;

and if you chastise

him he may, in spite of himself, inflict a fatal bite. In most cases, however, a mad
dog respects and spares the person to whom he is attached. But his agitation in-

creases
;

if he is in a room at tbe time he runs about, looking under the furniture,

tearing the curtains and carpets, sometimes flying at the walls, as if he wi-hed to

seize a prey. At other times he jumps up with open jaws, as if trying to catch flies

on the wins; ;
the next moment he stops, stretches his neck, and seems to listen to a

distant noise. He probably has then hallucinations of sight and hearing, seeing ob-

jects that do not exist, and hearing sounds that are not emitted. This delirium may
still be suddenly dispelled by his master's voice, and according to Youatt,

'

dispersed
by the magical influence of his master's voice, all these dreadful objects vanish, and
the creature creeps to his master with the expression of attachment peculiar to him.
There follows then an interval of calm; he shortly closes his eyes, hangs down his

head, his forelegs seem to give way beneath him, and he looks on the point of drop-
ping. Suddenly, however, he gets up again, fresh phantoms rise before him; he
looks around him with a savage expression, and rushes as far as his chain allows him
against an enemy who exists only in his imagination.' By this time already the

animal's bark is hoarse and muffled. Loud at first.it gradually fails in force and in-

tensity, and becomes weaker and weaker, apparently indicating incomplete paralysis
of the muscles of the jaws, just as the dropping down pointed to paralysis of the mus-
cles of the forelegs. In some cases the power of barking is completely lost, the dog
is dumb, and his tongue hangs out through his half-opened jaws, from which dribbles
a frothy saliva. Sometimes his mouth is perfectly dry, and he cannot swallow, al-

though in the majority of cases he can still eat and drink. When he has vainly at-

tempted to swallow he probably believes it is because some foreign body sticks in his

throat, for he puts his muzzle between his paws and works with them as if he wanted
to get rid of this. Although he can no longer drink people are misled into the be-

lief that he does so from his lapping fluids with great rapidity. On close examination,
however, the fluid is found to keep the same level in the vase which contains it, and
one can see that the dog does not in reality swallow, that he does not drink, but

merely bites the water. Although he cannot swallow fluids he can still in some cases

swallow solids, and he may thus swallow anything within his reach, bits of wood,
pieces of earth, the straw in his kennel, etc. This circumstance is one of very great
importance to bear in mind, because when the body of a mad dog is dissected a good
many substances which have not been digested may be found in its stomach, and do
thus furnish a proof of his complaint.

" One period of the disease does not pass suddenly into another, but by an easy
transition. Even in the first stage, that of depression and melancholy, the animal is

from time to time very agitated, and shifts his posture. This agitation increases to a
considerable degree, and in the second stage constitutes the rabid fury which charac-
terizes this period, together with hallucinations of sight and hearing. During this

second period tbe animal drops down in a state of exhaustion after paroxysms of

rage ;
he seems completely prostrate, his head hangs down, his limbs give way under

him. and he can no longer swallow. These are signs of incipient paralysis.
" Towards the close of the second stage the dog often breaks his chain, and runs

far away from his master's house
;
he wanders about in the fields, seized from time to
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not more the province of the surgeon than of any other person. A sur-

geon has usually to form his own opinion as to the presence of hydro-
phobia in the animal which inflicted the bite from the account given him

by the patient or his friends when applying for advice on account of the

injury, and I think I. may say that the safest course the one which is

best for the patient, and that which is most likely to be correct in cir-

cumstances where anything like certainty is impossible (for it is difficult

for any one not very familiar with dogs to distinguish the early stage of

rabies when he sees it, and still more so to judge on the subject from
another person's description) is to be very chary in admitting that the

suspicion of the animal's madness had any foundation, and to give the

most favorable prognosis, yet at the same time not to neglect any of the

precautions against the imbibition of poison which are used in other cases

of poisoned wounds, and which are described on p. 95. When these pre-
cautions have been taken, or if, unfortunately, they have been overlooked,
and anytime over half an hour has elapsed, nothing further can be done;
though even at a later period it is quite justifiable to cauterize the wound,
in order to relieve the patient's own apprehensions, even if it cannot

really affect the progress of the case. What distinguishes hydrophobia
from every other form of poisoned wound is the great uncertainty of its

period of incubation, and the incredible length of time during which the

poison may remain latent, and yet ultimately break out in all the viru-

lence of the disease. Many cases are recorded in which more than a year
has elapsed between the receipt of the injm\y and the outbreak of the

disease one in which as much as five years and a half intervened and

though we might believe that in some of these cases a mistake had been

made, and the disease had been due in reality to another injury which had

passed unnoticed, or that in others hysterical hydrophobia has been mis-

taken for the real disease, yet we can hardly resist the conclusion that

(in some mysterious and hitherto perfectly inexplicable manner) the poi-
son contained in the saliva of the rabid animal may remain inactive in

some part of the body for weeks or months, and then at length pass into

the mass of the blood. Yet the neighborhood of the wound displays no
visible peculiarity, nor the absorbent glands nor any other part. The
wound has usually quite healed, and the patient has often altogether for-

gotten the accident; so that the explanation which some have hazarded
is quite insufficient that the disease is really no affection of the body at

all, but a mental disorder due to constant apprehension a form of in-

sanity. The disease undoubtedly originates spontaneously in the dog,
but in the human subject it is only known as a consequence of inocula-

tion.

Like other poisons, except perhaps those which are most virulent, the

poison of hydrophobia is very uncertain in its action. Thus, if several

persons be bitten, only one may suffer, as was the case in the instance

which Dr. Marcet recorded in the first volume of the Medico- Chirurgical

time with paroxysms of fury, and then lie stops from fatigue, as it were, and remains

several hours in a somnolent state. He has no longer the strength to run after other

creatures, although, if he be worried, he can still gather strength to fly at and bite an

individual. If he be not destroyed as he wanders about he generally dies in a ditch

or in some retired corner. He apparently perishes from hunger and thirst and in-

tense fatigue ;
but veterinary surgeons do not say that he dies from asphyxia, brought

on by spasm of the pectoral muscles or by convulsions."

The disease is known in other animals cats, wolves, horses, etc., and has been

propagated by them to men but its symptoms have only been fully described in the

dog.
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Trousseau estimates that about half the persons bitten

take the disease. The disease begins not uncommonly with renewed irri-

tation in the sear of the wound, or with irritation in the nerves leading
from it, testifying to the fact that some morbid action is going on there.

And there is often a period of sullen depression, a passion for solitude,
and a change of temper and disposition exactly analogous to the first

stage of rabies in the clog. There is also a general feeling of bodily
malaise, differently described in different eases, but often referred to the

nape of the neck, and sometimes mistaken for rheumatism or stiff-neck.

Feverish ness then succeeds, more or less marked in different cases, and

then, at a variable period, the peculiar and characteristic feature of the

disease manifests itself, viz., that any attempt to swallow fluids will pro-
duce severe paroxysms of dyspnoea; and in the worst cases these par-

oxysms are produced not only by attempts at drinking, but by swallow-

ing anything, and even by the sight or the very idea of fluid, and in some
cases they occur spontaneously. As the case proceeds, the mind, which
was at first quite calm and reasonable, sinks under the agony produced
by thirst and by constant restlessness, and the patient becomes more or

less insane
; yet is usually quite under control, and easily made conscious

of his own delusions. The excitement increases, the eyes become wild

and staring, the whole countenance expressive of rage mixed with terror;
the patient is in a constant state of excitement, and gets hardly any sleep,
and that little is unrefreshing and imperfect. As is also noticed in the

lower animals, the sexual feelings are often inordinately excited, producing
satyriasis and involuntary emissions, or in the female, nymphomania.
After this stage of excitement and mania often follows one of exhaustion,
in which the patient recovers his reason and his power of swallowing,
but dies of asthenia; at other times he dies in the furious stage, either

exhausted or suffocated. 1 No instance of recovery has hitherto been re-

corded.

It must be added, also, that though the disease is named from the

dread of water, and though that symptom is a dreadful one, and the con-

vulsions which drinking occasions may be terrible, yet patients who have
sufficient resolution may overcome it, and may even take considerable

quantities of fluid, and endure the contact of water in washing, as may be
seen in the account of Dr. Marcet's patient above referred to.

One other symptom deserves notice, since it has been regarded as the

essence of the disease. I mean the development under the tongue of
certain vesicles or pustules, which have been regarded as being the path
through which the poison finds its wa}' into the system, so that it is said

that if these pustules be destroyed by caustic the development of the

disease will be prevented. I fear the statement is delusive, though it

should, of course, be kept in mind, and in so uniformly fatal a disease

any slight hope of safety is not to be neglected. These vesicles (or

lyssi, as they are called) are said to be always found in persons inocu-

lated with the bite of a rabid animal, between the third and twentieth

day after the bite. The}' would not make their appearance, of course, if

the virus had been thoroughly destroyed or eradicated at the time of its

introduction. As they are very fugitive, soon bursting and disappearing,
it is said that it is necessary to examine the patient twice a day in order

to be sure of not overlooking them, and when detected they are to be at

once laid open and cauterized
;
and where this is done thoroughly it is

1 Trousseau seems to regard asphyxia as the usual if not almost the universal way
of death in these eases.
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said that hydrophobia has never appeared. These statements rest chiefly
on the authority of two physicians, Dr. Marochetti, of Russia, and Dr.

Xanthos, of Siphnos. They embody the popular belief in those countries,
and so far as the accounts which I have seen of them extend, I should
not have thought them worthy of much credit, but they have been to

some extent confirmed by a French physician, Dr. Magistel, who pro-
fesses to have met with the eruption ;

and they are supported by the

great authority of Trousseau, so far at least as that he believes the

statements to be probable, and the fact worthy of the attention of

practitioners.
1 It must be recollected that the whole subject refers to

the prophylaxis of hydrophobia, not to its treatment when developed.

Accepting the statement, the difficulty would be to keep so constant a

watch on the parts as would be necessary not to miss this very fugacious

S3
rmptom, without unnecessarily alarming the patient, for we know not

what effect constant apprehension may have in a disease so manifestly
connected with mental disturbance as hydrophobia.
The disease has never, as far as I know, been propagated from man

either to other men or to the lower animals, though the saliva of hydro-

phobic men has been inoculated for experiment into the dog.
As to the real pathology of the disease nothing is known. That it

consists in some disturbance propagated from the medulla down the

eighth pair of nerves is clear enough, for though the leading phenomena
of the disease have fixed attention chiefly on the mental disturbance

produced by the sight or touch or thought of water, and the spasms
which follow on attempts at drinking, we must remember that the

disturbance is corporeal as well as mental, and the effects are true

reflex action proceeding from irritation of the hypersensitive afferent

filaments. This is striking^ illustrated by a case which Trousseau
relates (op. cit., p. 684) where an oesophagus tube was passed through
the nares and seven ounces of broth poured into it. Half of the broth

had been conveyed into the stomach, when the pharynx and oesophagus
were thrown into such violent spasm as to compress the tube and prevent
the further passage of the broth, and the spasm spread to the respiratory
muscles with such force that the patient very nearly died.

The post-mortem appearances do not, however, throw any more light
on the nature of this irritation of the medulla or eighth pair of nerves

in hydrophobia than they do on that of the spinal cord in tetanus. The

fauces, pharynx, and stomach are found congested, and congestion of

the brain and other internal organs has been noted, but the minute
examination of the nerves of the part and of the nervous centres has

hitherto only led to disappointment.
The diagnosis of this affection seems easy enough. It appears that it

may be mixed with tetanus,
2 but otherwise it can hardly be confounded

with it, nor is there much difficulty in distinguishing the real from the

hysterical (or, as Sir J. Paget would call it, the "neuromimetic") form
of hydrophobia. The course of the two diseases is quite different; the

implication of the larynx in the spasms, so constant in hydrophobia, is

absent in the simulated affection, and in the latter the patient is sure in

the course of time to be able to swallow naturally.
The treatment is unfortunately quite unsuccessful. Surgeons have

thought that if the patient's strength could be kept up for a certain

1 For a full account of this part of the subject see the interesting lecture on hydro-

phobia in Trousseau's Clin Med., vol. i, p. 700.
2 See Ogle, in Brit, and For. Med.-Chir. Rev., 1868.
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length of time the irritation would disappear, and perhaps it might, but
the attempt has hitherto proved futile. Forcible feeding, as in Trous-
seau's ease above referred to, has produced such tremendous spasms as

almost to kill the patient at once. Probably the administration of chloro-

form or the attempt to perform tracheotomy would do the same
; yet it

is a perfectly fair experiment to try until the experience of a few cases

shall have demonstrated, as I fear it would, its inefficiency. It is sug-

gested by Trousseau's translator, Dr. Victor Bazire, on the theory that

the essence of the disease is asphyxia, and that if death by asphyxia
could be prevented the patient might be saved. A great deal might be
said against this view, but I need not detain the reader with the discus-

sion in this place. Some have suggested excision of the nerve supposed
to be affected, or amputation of the limb. Either operation may be

justifiable under given circumstances, but neither holds out much rational

prospect of success.

CHAPTEE IV.

HAEMORRHAGE AND COLLAPSE.

HAEMORRHAGE, its causes, sources, and treatment, forms a most impor-
tant part of practical surgery, and in the judgment of many eminent sur-

geons it is in the treatment of unexpected and profuse haemorrhage that

the resources and qualities of a great surgeon are displayed more than
in any other emergency. The topic follows naturally after the consider-

ation of wounds and their treatment, since haemorrhage is a symptom in

every wound, and is the chief and most important symptom in many.
Still a great number, perhaps the majority of the cases of haemorrhage
which surgeons are called on to treat, are not traumatic

;
and the reader

will see in the sequel that there are few surgical diseases in which the ques-
tion of haemorrhage does not at some time occur. It will hardly be pos-

sible, therefore, to exhibit in this place an adequate view of all the causes

of haemorrhage in surgical practice, nor, indeed, would it be desirable

to repeat here matter which must form a great part of the sequel of the

book.

Haemorrhage ma}' be looked at from several different points of view.

Of these, the most important, and those to which I shall here confine

myself, are two viz.: (1) as to whether the haemorrhage is spontaneous
or traumatic, and (2) as to whether the bleeding is from one or more

large vessels (arteries or veins), or from a great number of small ones.

Spontaneous haemorrhage is best illustrated by that curious affection

which is seen occasionally in this country, and more frequently, it is

believed, in Germany, called the hsemorrhagic diathesis. In this diathesis

there is a constitutional predisposition to bleed, sometimes with no pre-
vious injury, but commonly after some slight wound, very frequently
that of the removal of a tooth, or some other trifling laceration

;
and
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the haemorrhage will proceed, sometimes, unchecked by treatment, until

the patient is exhausted, when it commonly stops, though in rare cases

it proves directly fatal. It is more common for death to follow some
other disease, which the patient would if stronger have thrown off.

The constitutional tendency is hereditary, and usually in the males of
the family. Females suffer also from the disease, but more rarely an

exemption which has been attributed to the natural outlet provided by
menstruation. And it is asserted that men who have haemorrhoidal dis-

charges sometimes procure thereby the cessation of the haemorrhagic
diathesis. It seems, however, that though females suffer less frequently
than males, the diathesis is commonly received through the mother. It

is not, however, always inherited nor always congenital ;
and it is said

that the diathesis may be excited by privation of exercise and confinement
in a damp unhealthy place.

In some cases the haemorrhage is periodic: and it is sometimes pre-
ceded by a distinct warning a period of excitement, in which the pulse
beats excessively ;

the patient is restless, and perceives an odor of blood
in his nostrils. Some days after this the bleeding will begin, or if an

injury is received the wound will bleed forthwith. In the intervals be-

tween the attacks of haemorrhage a peculiar affection of the joints may
be noticed, varying from severe pain to syno vial effusion, or the general

inflammatory thickening of all parts of the joint, called " white swelling."
So long as the joint disease is present the tendency to bleed seems to be

suspended. The nature and situation of the haemorrhage vary: subcuta-

neous haemorrhage (petechiae), bleeding from the nose and mouth, haema-

turia, and melaena are the most common.
The treatment is generally successful. If the patient is strong enough

to bear it. free watery purging (as by Glauber's salt, sodae sulph., in ,^ss.

doses) seems very beneficial, and the exhibition of some salt of iron (the
carbonate is the favorate preparation) in the intervals between the haemor-

rhages is often a great adjuvant. When internal haemorrhage occurs the

ergot of rye is highly recommended, and may be given in 5-grain doses

every half hour. External haemorrhage is best controlled by well-regulated

pressure, aided by some astringent, of which the perchloride of iron is

the best, or in some cases by the actual cautery. In some instances it

has been noticed that the bleeding has ceased on converting a lacerated

wound into a clean incised cut, and venesection has ever been practiced
with advantage ;

but it seems unnecessarily dangerous to make fresh

wounds in a case where any cut may bleed uncontrollabty.

The general symptoms of haemorrhage are as follows : When profuse
and rapid (as, for instance, when a large artery is laid open) the patient

rapidly faints
; or, if the haemorrhage is less excessive, the pulse and

temperature fall, and he feels weak and faint; languor, yawning, noises

in the head, throbbing of the temples, and flashes of light in the eyes

precede the access of syncope. When syncope occurs, the bleeding as a

rule stops ;
but if this is not the case, in consequence either of the size

of the vessel or from some mechanical impediment to its closure,
1 the

patient must die unless the bleeding is arrested by surgical treatment.

Generally, however, it does stop, but sometimes recurs with the same

1 The main mechanical obstacles to the closure of the vessels are their dilatation

by heat, as in the case of vessels wounded in the interior of the body, their being
kept open by the walls of a bony or fibrous canal in which they lie, their partial di-

vision, and the presence of foreign bodies in their interior.
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train of symptoms, only more rapidly ending in syncope. On recovery
from syncope vomiting often takes place, the pulse rises rapidly in rah 1

,
hut

not in volume, being weak, small, and easily a lice ted hy any external agency.
The recurrence of liieinorrhage after syncope is prevented 1,\ tin- hlood

forming a clot in the bleeding vessel and in the tissues around it, which
the returning circulation is too weak to displace; and this process is greatly
favored by the contraction and retraction of the arteries when completely
divided, as will be explained further on.

/it'l><'(i//
<l or habitual haemorrhage produces, a general pallor, or rather

a waxy appearance, of the whole body, fainting on slight exertion, re>t-

lessness, emaciation, sometimes partial or complete amaurosis. and fre-

quently constant and extreme drowsiness. As it goes on the patient
becomes more and more weak and exhausted, sometimes entirely uncon-

scious, pulseless, and livid. Death takes place usually in a very sudden

manner, or is caused by some slight exertion.

It is hardly possible to estimate correctly the quantity of blood-loss

which is necessary to occasion death. It varies much with age ;
infants

succumbing rapidly much with the patient's state of mind : a haemorrhage
which would not prove fatal if the patient were unconscious may easily
cause death when his mind is agitated and his heart under the influence

of terror much with the temperature in which he is placed: bleeding
which would not prove fatal if the patient were in a warm place may prove
fatal when the heart is embarrassed by the resistance offered by tissues

congealed by cold with the organ affected, and with the condition of

health or disease in which he may happen to find himself.

It has often been noticed that after repeated bleedings (either acci-

dental or therapeutic) the blood becomes watery, more prone to escape
from the vessels, even without injuiy, and less apt to coagulate.

Injuries of Arteries. The bleeding which occurs in most wounds pro-
ceeds chiefly from the capillaries and from small vessels which cease to

bleed spontaneously. But bleeding from the larger arteries must be at

once stopped, or else it will prove fatal, or at any rate cause a most in-

jurious loss of blood.

The injuries of arteries may be thus classified : 1. Contusion. 2. Partial

laceration. 3. Complete laceration. 4. Partial division. 5-. Complete
division.

1. About contusion of arteries little is really known. It seems unde-
niable that contraction and even total closure of the artery ma}7 follow

on mere contusion, and that this may be a cause of gangrene. So Guthrie
relates a case in which a bullet passed between the popliteal artery and
vein without opening either. Gangrene ensued, and the man died. " The
coats of the artery were not destroyed in substance though bruised

;
it

was at this spot much contracted in size, and filled above and below with

coagula."
1 But such injuries can hardly occur uncomplicated, nor can the

exact condition of the artery be diagnosed. They must be treated by
the ordinary rules for traumatic gangrene.

2. Partial laceration of the artery consists in the tearing of the in-

ternal and middle coats while the external coat remains entire. I once
had an opportunity of seeing the symptoms of this injury so clearly
marked that it was easy to diagnose both the nature and the precise seat

of the lesion. A man was brought into St. George's Hospital with a very

1
Guthrie, On Wounds and Injuries of the Arteries, p. 22, case 24. See also simi-

lar cases in Moore's essay in Syst. of Surg., 2d ed., vol. i, p. 734.
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severe injury to the head, caused by a fall from his horse, of which he
died in 3^ hours. On examining one wrist there was no pulse; on the

other side it was perfectly natural. The brachial

FIG. is. vessels could be plainly felt in their usual situa-

tion, but there was no pulse there. In the axilla

the pulsation could be felt down to a certain

point, and there it stopped at once. There was
no bruise, nor any other injury in the armpit.
It was easy to see that the axillary artery had
been partly torn at this spot, and that the torn

coats had been pushed into the tube of the vessel

by the blood so as to close the tube
;
and the

condition of the artery was exactly verified by
post-mortem examination, as is represented in the

adjoining figure.
The injury here is precisely the same as that

which is inflicted by the surgeon in the opera-
tion of tying the artery, but without the abid-

ing irritation of the ligature. The artery, there-

fore, will not probably give way above the seat

of the injury. It rnay expand into an aneurism
of the kind sometimes called false i. e., the sac

formed only by the external coat (see the section

on Aneurism) but more probably this part will

become lined and filled with coaguluin, and be-

3'ond the obliteration ofthe artery nothing further

will ensue. Gangrene is less likely to follow than

after the ligature of the artery.
3. Complete subcutaneous laceration of an ar-

The axillary artery, showing tery is more commonly seen in the popliteal than

any other vessel. It must be the result of great

violence, and is therefore usually accompanied
from the external coat for about by other lesions, such as laceration of the pos-
haif an inch, and turned down terior ligament of the joint or rupture of the

imr,; I;":';,:: vein, and na ,,ll.V both. The circulation ceases,

coaguium lodged above the re- the pulse disappears from the lower arteries, the
versed portion of the inner coats; temperature of the limb rapidly falls, enormous
6, the sheath of the vessel, which extravasation of blood below the fascia distends
was perfectly natural. From St. .,-,.,. , , i -,

George's iio'spitai Museum, Ser. the limb; in some cases a bruit can be heard.

vi, NO. 95. I have never seen any case where pulsation was

present in the extravasated blood. Gangrene
rapidly ensues if the limb is not amputated. Such cases are easy of

diagnosis from the rapid fall of temperature, the great swelling, and the

loss of pulsation in the arteries below the seat of injury.
But I have seen cases where some amount of circulation went on, and

where pulsation was at first perceptible, though feeble, in the tibial ar-

teries, yet where gangrene set in, though not so rapidly ;

T and after am-

putation the artery was found completely separated into two parts.
Either the blood at first found its way from one end of the artery into the

other, the rupture being complete, or, as is more probable, the laceration

laceration of its two internal

coats, which have been dissected

by the force of the blood stream,

1 A case is related by Mr. Pick, in Path. Trans., vol. xvii, p. 74, in which the

laceration was at first incomplete, and the patient was able to walk several miles after

the accident. Gangrene carne on very gradually, and amputation was not performed
till thirty-five days after the injury. The two parts of the popliteal arterj' were still

united by a fragment of the anterior wall of the vessel.
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was at first incomplete, but the untorn part of the vessel afterward

way.
[f the diagnosis can be made with certainty primary amputation is the

safest course in t he lower limb. In the arm the surgeon would tie the

vessel if the swelling were increasing, or if not would trust to pressure on
the artery above, with careful bandaging of the whole limit, and a com-

press at the seat of injury. But in the upper extremity, as in the lower.

when gangrene has commenced amputation should be no longer delayed.
The total laceration of an artery in a wound, as when a limb is torn oIF

by machinery, does not usually give rise to haemorrhage; the artery is

twisted by the force exactly in the same

way as it is by the surgeon in an ampu-
tation, and it can be seen pulsating down
to the lacerated part. The process by
which it is closed will be described under
the hend of Torsion, further on.

4. The incomplete is often a more seri-

ous injury than the complete division of
an artery, since the wounded artery is pre-
vented from retracting. Thus, when arte-

riotomy was a recognized operation, the

anterior temporal artery was punctured,
and would continue to bleed as long as

the puncture in the vessel corresponded
to that in the skin. When the surgeon
wished to stanch the haemorrhage he cut

the vessel across.

The direction of the wound is of some

importance in reference to the proba-

bility of future mischief. Thus, if a

longitudinal wound be inflicted on an

artery in a living animal, and the wound
be afterwards examined, it will be found
to be a mere slit, while a transverse wound

gapes open and becomes oval, or rather

lozenge-shaped, in consequence of the

state of longitudinal tension in which the

vessel normally is placed, rather than from

an}
r retraction of the muscular fibres.

Mr. Savory shows that a similar shape is

assumed by transverse wounds made after
f . ,. . vessel (a a) are seen to be reti-ncled, i. e.,

death, and that On dissecting the artery drawn up into the sheath; and contracted,

away and removing it from the body the i.e., compressed Into a conicaUhape by the

wound closes a <rain
l contraction of the circular muscular fibres.

.

j, ,. .
, i .,, The part of the sheath thus left vacant,An artery partially divided will go on abends of the vessel, are represented

bleeding until some efficient external ob- as filled with clot. The clot often extends

Stacle is opposed to the exit of blood,
as far as the nearest branch on eitheraid*,

Diagrammatic representation of complete
division of an artery. The ends of the

vessel (a a) are seen to be rdi-nckd, i. e.,

and this is often effected by the displace-
"P** ll c^** l"' thu

^i,
and

., .
J _ . clot is also poured out external to the

ment of the various layers of tissue over- shcath. The cut in the sheath (bb) is here

lying the Vessel (SO that the WOUnd in the represented asa linear li-Miiv. Iii prariic."-

artery no longer corresponds to that in the the sheath would saPe luore wkldy as u is

skin), and by the accumulation of blood-
clot ill the interspaces. When the bleeding stops, the wound may close

1
Savory, On the Shape of Transverse Wounds of the Bloodvessels.
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like any other wound, or it may give wa}^ to the distending force of the
circulation till a traumatic aneurism has formed, as will be shown in

speaking of Aneurism.
There is another form of incomplete division, very rarely met with, in

which the weapon has divided the external coats of the vessel, but with-

out penetrating its tube. As it seems certain, however, that the internal

(or internal and part of the middle) coat which has been left uncut will

yield to the force of the circulation afterwards, this injury is to be re-

garded and treated exactly as a wound penetrating the vessel.
1

5. Complete Division. When an artery is completely divided it re-

tracts and contracts. It retracts, since it is always on the stretch, and
therefore when divided its ends separate, exactly as those of any other

elastic tube would do, and it contracts from the irritation of the injury

acting on its circular muscular fibres and causing them so to narrow the

calibre of the vessel that it tapers out into a conical end within the sheath. 2

This contraction of the muscular fibres offers an obstacle to the circulation

of blood through the vessel, and therefore to the occurrence ofhaemorrhage,
which is in proportion to the strength of the muscular coat, and is there-

fore much more efficient in the smaller arteries, where the muscular coat is

very much stronger, relatively to their size (and therefore to the pressure
of the blood-stream on them), than it is in the great arteries, where it is

entirely unable to resist the pressure of the circulation. Hence the total

division of a large artery by a clean cut proves fatal at once unless the

vessel is promptly secured, whilst arteries of smaller calibre will cease to

bleed with or without the assistance of syncope. John Hunter says that

he believes if a leg were amputated with no precaution for stopping haem-

orrhages that the patient would not usually bleed to death, i. e., that ar-

teries the size of the tibials would generally close spontaneously.
3

Injuries of Veins. All injuries of veins are less formidable in their

immediate consequences than similar injuries of arteries of the same cali-

bre, in consequence of the diminished force of the circulation, and of the

weakness of the walls of the veins, whereby the pressure of the neigh-

boring parts and of the extravasated blood is enabled to act on them
much more powerfully. It is, therefore, much easier to stop venous haem-

orrhage than arterial, and it is hardly ever necessary to tie any except
the largest veins and those which are kept open by the walls of the

canals in which they lie. But contusion, laceration, or any other injury
to a vein may have very serious and even fatal after-consequences, quite

1 For an illustrative case see Guthric, On the Diseases and Injuries of Arteries, pp.
328-9. A gentleman had cut his throat, inflicting a punctured wound on the internal

jugular vein and a scratch on the carotid artery. Guthrie took up the punctured
portion of the vein with a tenaculum, and included it in a ligature. The wound in

the vein healed, and the ligature came away, leaving the vein pervious and without

a trace of injury. The artery was not interfered with, and it gave way on the eighth

day, causing so much haemorrhage that, although both ends of the vessel were secured

as soon as possible, the patient died of exhaustion afterwards.
2 In Hunter's works, vol. iii, pp. 157 etseq., will be found some very interesting ex-

periments on the contraction of the muscular fibres of arteries in the lower animals

under the stimulus of exposure and loss of blood, and on the length of time during
which they retain their vital property.

3 " An artery of moderate dimensions," says Guthrie (Dis. and Inj. of Arteries, p.

222), "such as the tibial or brachial, and pnrticularly all below these in size, are in

general capable, by their own intrinsic powers, of arresting the passage of the blood

through them, without any assistance from art, or from the surrounding parts in

which they are situated."
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apart from any danger of bleeding. Thus Mr. Syme
1 has shown that

many of the deaths after ligature of the arteries may with great proba-

bility be attributed to injury inflicted on the accompanying vein ; ami
since surgeons have been more alive to this consideration the mortality
after ligature of arteries has, I believe, decreased considerably. Further
observations on this topic will be found in the chapter on I >i>ea>< -^ of the

Yeins.

Entrance of Air. Another very formidable consequence which some-
times follows wound of a vein is the entrance of the air into it. When
the air rushes into the vein in such large quantities as to fill the right
auricle of the heart with air it usually produces instant death, for the air

passes through the auriculo-ventrieular valve and opens it; then, on the

contraction of the ventricle, the air, being a much lighter fluid than blood,
cannot shut the valve-flaps,

2 and so the heart's action comes to a stop.
When a smaller quantity passes in the patient faints, but recovery often

ensues. The entrance of the air (which, in practice, always occurs in

surgical operations) is denoted by a whistling sound, after which syncope
at once occurs. As far as I know this has only hitherto occurred in oper-
ations on the neck or axilla, though it seems possible in other regions,
also;

3 and it appears to have become much rarer, if not altogether un-

known, since the operations have been more generally performed under
the influence of full anaesthesia, the accident being no doubt often caused

by the patient's struggles. The vein having been imperfectly divided,
and being prevented from entirely collapsing by its adhering in part to

the surrounding tissues, some sudden movement draws the incision open
while the motion of the chest in inspiration is producing a tendency to

vacuum in the venous system.
The remedies are those for profound syncope, viz., the recumbent posi-

tion, forcing the blood towards the heart by chafing the limbs, exciting
the heart to action by galvanism, administering ammonia by the nostrils

and brandy by the rectum, and possibly, if there be time for it, injecting
warm water into the veins in quantities of about 2 ozs. at a time. Mr.

Moore, who proposes this plan (which has not hitherto been tried
j, directs

that the head be raised and a vein in the neck be opened, in order that,
if it be filled with air, the air may escape. The water is then to be

injected with such force as would, in the operator's judgment, moderately
distend the auricle. All the cases which have recovered have done so

under the ordinary remedies for profound syncope long-continued, and
sometimes after a long period of almost seeming death.

The occasional occurrence of this terrible accident will of course teach
the surgeon caution in dissecting operations about the neck and axilla.

Diagnosis of the Source. When a surgeon is called to a case of haemor-

rhage his first care is to stop it for the moment, which is always readily
done, if there is an open wound and the bleeding comes from a definite

point, by moderate pressure with the finger on the bleeding spot. The

1

Principles of Surgery, p. 97.
2 This is sometimes done experimentally in killing horses. A pipe is inserted into

the jugular vein, and then, if about thrice as much air is blown into tin; vein as tt

healthy man can emit at one full expiration, the horse will fall dead. See Moore's

essay in Syst. of JSurg., vol. i, p. 757, 2d ed., to which I must also refer the reader

for a full discussion of the various theories about the manner of death in these cases.

I have only stated in the text the one which seems to me the most satisfactory.
3 Dr. Cordwent has related a case of parturition in which he believes that death

occurred from entrance of air into the uterine veins (St. George's Hospital Reports,
vol. vi).
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bleeding even from a very large artery, if clean \y exposed (?'. e., the

femoral in an amputation at the hip), requires remarkably little pressure
to check it for the time. And if the bleeding point is not plainly visi-

ble, well-directed pressure on a pad of some soft substance filling the

whole wound will suspend the haemorrhage until time has been obtained

for the definite treatment.

Next, the question occurs Is the haemorrhage arterial, venous, or

capillary ?

Let us suppose a large arteiy wounded, and the wound in the artery

corresponding directly to the skin-wound. The blood leaps out, of a

bright-red color, in jets synchronous with the heart's beats, and often to

a distance of some feet from the patient's body. In the wound of a large

vein, on the other hand (phlebotomy is a familiar instance), the blood

pours out in a dark purple (Modena-red) stream which is continuous,

and, if jetting at all, the jets are not interuupted but only augmentations
of the force and extent of the stream, synchronous not with the heart's

action, but with expiration or with muscular efforts.

So far there is no difficulty in the diagnosis. And in the case of

smaller arteries there is also no difficulty so long as the flow of blood is

unobstructed by the superjacent tissues. But in small wounds, even of

considerable arteries, lying deeply and having a circuitous communica-
tion with the exterior, the bleeding may be so gentle that there is little

to distinguish it from venous oozing in its manner of coming out or in

its color, for venous blood quickly turns red on exposure to the air. In

this case the persistence of the haemorrhage is a valuable sign that it is

an artery which is wounded
;
and the effect of pressure above is another.

Pressure applied to the nearest accessible trunk between the wound and
the heart will suspend arterial haemorrhage ; while, if it affects the venous

bleeding at all, it will augment it. If a bruit can be heard it will of

course be decisive.

From Trunk Artery or Branch
1

? Having settled that the bleeding is

arterial, the next question is whether it comes from a trunk artery or

a branch. The bleeding caused by a wound of a branch close to its

trunk (as of the superficial pudic near the common femoral, the circum-

flexa ilii near the external iliac, or the sural near the popliteal) has been

constantly mistaken for a wound of the trunk itself. The main diagnostic

sign is that the pulse in the lower part of the artery is very much more
affected when the artery itself is wounded than when one of its branches

is cut across, and the persistence of the haemorrhage is a valuable sign of

lesion of a main trunk.

Treatment. When the haemorrhage has been diagnosed to be from a

trunk artery no time should be lost in securing it. If the position of the

wound permits it a tourniquet, or finger pressure, should be placed on the

artery at some distance above the wound;
1 then the wound should be

enlarged sufficiently to permit an easy dissection of the wounded vessel,

and the artery should be tied above and below the hole in it. If the

wound in the artery is not at once visible, the relaxation of the tourni-

quet will show the surgeon where the bleeding comes from, and will lead

him to it. A ligature above the wound only will sometimes stop the

bleeding, especially in arteries of the lower limb
;
but even here it is far

more sale to tie both ends. If this is not done, the lower end will prob-

ably begin to bleed as soon as the circulation is re-established
;
and it is

1 I sliould myself prefer the use of Esmarch's bandage, but have not hitherto had
occasion to try 'it in a case of this kind.
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an old observation, on which Mr. (jutliric used to lay very much stress,
that the bleeding from the lower end is of a venous ch;ir;icter. both in

color and flow.
1 This is certainly true of the arteries of the lower limb,

but in the neck, and frequently in the upper extremity, both ends will

bleed per saltum. Having secured the artery, the surgeon must ex-

amine the vein
;
or if there is a wound of a large vein, the bleeding from

which is increased by the application of the tourniquet above, it may be
held in check during the operation by another tourniquet below. When
the wounded vein has been exposed the surgeon must choose for himself,

according to the size of the wound and of the vein, whether he will trust

to pressure, or tie the vein as well as the artery. The superficial femoral
and its vein have often been tied together (by John Hunter, Roux, etc.),
the popliteal artery and its vein for a wound (by Mr. Holthouse), and the

common carotid and internal jugular in removing a tumor (by Langen-
beck), without bad consequences.

2

If no tourniquet can be applied above the wound the operation becomes
far more difficult and dangerous. The leading case here is one in which
Mr. Syme tied the carotid artery when wounded at the root of the neck.3

The left forefinger must be inserted into the wound, which is to be cau-

tiousl}
r

enlarged for that purpose sufficiently to admit the finger, so as to

control all bleeding. Then, with the help of his assistant, the surgeon
must bring the artery into view above his finger (i.e., between his finger
and the heart), and when he has scratched it bare, and tied the ligature
round it, lie may remove his finger, clear all the clots away, and secure
the distal part of the vessel.

If the wound in the skin has been commanded by pressure and there
is no bleeding, the surgeon may think it better to wait, in order, should
a traumatic aneurism form, to treat it afterwards. But if the extrava-
sation of blood be plainly increasing, the case should be treated just like

a recent wound.
When the bleeding has been arrested by pressure, it is, as a rule, un-

advisable to disturb the dressings at all.

Ligature of Artery above the Wound. There are cases in which it is

justifiable to tie the artery at some distance above the wound, as in aneu-
rism. Thus, if the wounded vessel be inaccessible, as when the internal

carotid has been wounded through the mouth, the common trunk has
been tied with success ;*

or when the patient has already lost a great deal

of blood, and the surgeon thinks that a prolonged operation and deep
incisions would prove fatal, the artery has been successfully tied above,
where it was more superficial.

5 But this must be allowed to be only apis

1
Guthrie, Wounds and Injuries of Arteries, p 248.

2 See the account of Mr. Annandale (Lancet, April 24th, 1875), of a case in which
he tied the popliteal artery and vein in a case of arterio-venous aneurism.

3
Syme's Observations in Clinical Surgery, p. 154.

4 See Mr. H. C. Johnson's case, in Lancet, 1850, vol. ii, p. 118. This case is evi-

dently alluded to in Mr. Guthrie's Commentaries. 6th ed., p. 256, where he proposes
to secure the internal carotid artery when wounded from the mouth by an operation
in which the ramus of the jaw is to be divided along with the internal pterygoid
muscle, and turned up, the styloid process audits muscles with theglosso-pnaryngeal
nerve dissected, some of the styloid muscles divided, etc. But although a competent
anatomist can execute this dissection on the dead subject, its practicability in the case

of a wounded artery is a very different matter, and the relative safety of the other

course seems to be conceded. If after ligature of the common trunk the internal

carotid still bleeds, it might become the surgeon's duty to attempt to secure the bleed-

ing artery in the manner Mr. Guthrie describes.
5 See Mr. Bulteel's case, Lancet, 1859, vol. ii, p. 236. where a man was found nearly

dead from haemorrhage after a wound of the femoral deep in the thigh, probably in

8
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aller, and if it fails to check the bleeding the patient will be in very se-

rious danger. The only case in which the practice is recognized is that
of a wound of the palmar arch.

In some cases also in which the wound and the limb generally are much
inflamed it may be more prudent to tie the artery higher up ;

as recom-
mended by Dr. Campbell, of New Orleans (in a paper referred to on

page 119) ;
and the success of this practice in such inflamed wounds has

led to the proposal of ligature of the main artery of the limb as a method
of treating complicated wounds and diffuse inflammation of the limb

generally.
There are rare cases in which the surgeon departs from the usual rule,

of not tying an artery unless it is bleeding. These are mainly cases in

which he judges, by the severity of the previous bleeding, that a large
vessel has been wounded, and that the haemorrhage will probably recur,
and when the patient must be left at a distance from competent aid.

Otherwise it is better to put careful pressure over the wounded part, and
leave a tourniquet loosely applied over the trunk above, with instructions

to the nurse to screw it down if the bleeding; recurs, and send at once for

the surgeon.

The ligature of arteries was a method of suppressing haemorrhage so

infinitely superior in every wa\' to the cautery, which was previously in

vogue, in freedom from pain, in ease of application, in efficacy, in safety,
and in immunity from future ill consequences, that it is hardty to be
wondered at that Ambroise Pare, its inventor, declared that he consid-

ered it almost a divine inspiration. Many attempts have been made to

improve upon the original invention, so as to avoid the division of the

vessel which is involved in the separation of the ligature. I shall pass
over most of these in silence, but shall describe in detail the most recent,
which we owe to Mr. Lister's genius, and which gives fair promise of com-

plete success. First, however, I must describe the method which is still

in common use. If a vessel is to be exposed in its continuity, the skin

and all other tissues which cover its sheath must be divided according
to rules based on the known anatomical relations of each artery, and
which will be found in the sequel. The sheath is recognized by the pul-

^sation of the vessel beneath it, and by the absence of the white color of

the wall of the artery. It is pinched up with a pair of fine forceps, and
a small nick is made in it with the knife held horizontal, so as not to en-

danger the artery. This little opening is enlarged with the point of the

FIG. 15.

Aneurism-needle. The point is rounded or blunt, and has an eye in it.

director till the aneurism-needle can be easily passed round the naked
vessel. The sheath is only to be disturbed so far as is absolutely neces-

sary for this purpose. Of all ligatures which are intended to divide the

Hunter's canal. The surgeon, thinking that a long and difficult dissection must

prove fatal in the desperate state of the patient, tied the artery in Scarpa's triangle,
and the patient recovered without further bleeding.
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vessel, the best, as Dr. Jones' has conclusively shown, is a stout round
silk or hempen string, which, being tied firmly on the vessel, cuts tin? two
inner coats evenly all round. These divided inner coats may possibly re-

tract a little from the external, which alone is left in the grasp of the

ligature. The constriction of the vessel brings the cut edges of the inter-

nal coats into apposition: The changes
which now ensue are intended to effect

(1) the separation of the ligature ; (2)
the closure of the divided ends of the

arteiy, so as to obviate haemorrhage ;
and

(3) the restoration of the circulation.

The ligature separates by a process of

ulceration and sloughing, and when it

comes away a small slough, consisting
of the external coat, is generally em-
braced in the knot. There is, therefore,
after the fall of the ligature, a time at

which the artery consists of two parts,

though these soon unite again, and

though they are, as a rule, glued to-

gether by the inflammatory exudation
which takes place in the tissues around
the ligature. The separation of a liga-
ture from a large artery such as the

femoral occurs usually in about a fort-

night. The earliest recorded period in

that artery seems to be eight days
2 in a

case which recovered, but it often re-

mains fixed for a much longer period.
When it separates very early haemorrhage is much to be apprehended,
the artery being probably diseased.

The means by which haemorrhage is averted are chiefly threefold: (1)
the blood coagulates in the interior of the artery, the coagulum extending
in many cases to the nearest considerable branch on either side of the

ligature, filling the whole tube, at least at the point where the arteiy is

tied, and ultimately acquiring an organic connection to the wall of the

artery ; (2) the cut ends of the internal coats are united together by in-

flammatory lymph, and are also united to the lymph which is effused into

the interior of the artery around the ligature ; (3) the tissues around

(sheath, cellular tissue, etc.) are occupied by inflammatory exudation, in

which the tied part of the vessel is buried. Ultimately, after the fall of

the ligature, the divided parts of the arteiy are united, and the whole of

the portion of the vessel along which the coagulum has extended is con-

verted into a solid cord.

During this process the circulation has been re-established by the in-

crease in size of the anastomosing vessels. That increase is in some cases

very rapid, in others, as it seems, very slow. The rapidity with which it

goes on in the lower animals is seen from an experiment of Broca, who

amputated the leg of a dog at the knee, having previously placed a liga-

ture under the artery in the groin. The distance to which the pulsating

jet reached was noted
;
then the ligature was tied

;
the bleeding of course

An artery tied with a stout ligature and
then laid open, a a, show the internal and
middle coats divided and turned down for

a short distance helow the ligature, in order

to expose the undivided external coat.

1 Treatise on the process of nature in suppressing haeinorrhage from divided arteries,
and on the use of the ligature. 1805.

2 In a case of Earnsdcn's tabulated by Norris, No. 45. Contributions to Practical

Surgery, p. 288, from Kamsden's Practical Observations.
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FIG. 17.

ceased, but it recommenced at the end of one minute, and in five minutes
the jet (which, however, no longer pulsated) had attained a quarter of its

former maximum distance, notwithstanding that the quantity of blood in

the body had of course been diminished by the haemorrhage.
1 And many

recorded facts show that, in man also, the circulation is very rapidly re-

established, particularly in the upper extremity. Wardrop says :

" The

enlargement of the anastomosing vessels to a certain extent takes place
almost instantly after the trunk has been tied. I observed this in a child

in whom I had secured the carotid^ arteiy. I

could see the branches of the temporal and oc-

cipital under the delicate integument enlarging
immediately after the operation."

2 And in-

stances are not wanting in which after the liga-
ture of the main artery of a limb the pulse has
been felt below the ligature in a day, or on the

seco'nd day. But the anastomosing vessels con-

tinue to enlarge for a considerable period, esti-

mated by Porta as being usually under a year.
All the time during which the collateral circu-

lation is deficient, the limb remains cold, weak,
and liable to suft'er from any rapid change of

temperature ;
and even after it has attained its

highest grade the limb in which the main artery
has been tied is weaker, smaller, and less vigor-
ous than natural.

Secondary Haemorrhage. When any of these
three steps are incomplete, the operation usu-

ally fails, either by secondary haemorrhage or

gangrene. If no clot forms in the artery
which from some unknowrn condition is not un-

frequently the case the force of the circulation

in the upper end of the artery is resisted only
b}

7 the uniting medium between the edges of
the divided internal coats, assisted by the lymph
which is deposited in and around the sheath.

This, however, may be perfectly sufficient for

the purpose, and accordingly we find cases in

which the patient has recovered without any
drawback, though only the very portion of

Portion of a femoral artery tied artei1

}' embraced in the ligature has been oblit-

some months before death. A very erated (Fig. 17). Still the deprivation of its
small part, b of the vessel (about ^ proper support from the coagulum renders the
in.) is reduced to the size of a piece .. -11
of whipcord, being completely ob- uniting material much more prone to give way,
literated. Except a very small pale and this is an indubitable cause of secondary
coagulum just below this narrowed

haemorrhage. Another and probably a more

LToV^r;:: r;
y
,,:

b

P

"
f>w>ent caiise is the extension of the i<*

andheaithy. a shows the profunda (which is necessary for the separation of the

artery, the chief branch above the ligature) beyond its proper bounds, SO that it

ligature; and a large branch which
j n a portion of the vesse l not completelycomes off some distance below is /, j i i T-. i i .LI *

also seen. st. George's Hospital
filled with clot. Perhaps both causes ol secon-

Museum, Ser. vi, NO. 147. dary haemorrhage may act at either side of the

ligature, but obviously that form of secondary
haemorrhage which depends on yielding of the uniting medium, must be

1
Broca, Sur les Anevr., p. 507, note. 2

Wardrop, On Aneurism, p. 12.
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more common at the upper end, where it has to bear the whole momentum
of the direct circulation, than at the lower, where only the reflux circu-

lation is act i uo. But the form of secondary haemorrhage which depends
on ulceration is, there can be no doubt, more common at the distal -i<le

of the ligature, though I am not aware that any explanation of this fact

has been offered.

. Treatment. Secondary haemorrhage comes on about the time that the

ligature is falling, though sometimes several days afterwards, and it usu-

ally commences gently, almost insidiously, so that the surgeon at first

tries to persuade himself that it is merely a little oozing from the granu-
lations of the wound, and this kind of secondary haemorrhage may often

be successfully treated by well-applied pressure. Pressure is best applied

by graduated compresses in the wound, or by filling the wound with
small shot, which is to be firmly bandaged on, and an aneurism com-

pressor adjusted over it; and it may be assisted by compression of the

trunk above, which, if done at all, should be digital, much care being
taken not to compress the vein. The limb should be carefully bandaged,
and some authors recommend putting a compress of lint on the artery
below the wound. But if the bleeding begin furiously, as from the upper
end, which has suddenly given way, or if pressure does not check it,

three courses are open : to tie a higher part of the arteiy, to reopen the

wound and place another ligature on the bleeding vessel, or to amputate.
The ligature of a higher part of the artery, which used to be the orthodox

treatment, almost always fails, and I quite agree with Mr. Erichsen that

it only adds to the danger of the patient. In a most interesting paper
in the St. Bartholomew's Hospital Reports (vol. x) Mr. W. H. Cripps has

shown that not only has it frequently caused death directly, but that it

has usually failed to prevent the recurrence of bleeding, while yet in

some of these cases a cure was obtained by the after-employment of

compression. The attempt to retie the vessel at the seat of ligature is a

dangerous and in some cases a very difficult operation ;
the tissues are

loaded with blood, the artery is very difficult to recognize unless the

bleeding is allowed to go on
;
and such renewed loss of blood may easily

prove fatal to one weakened by previous haemorrhage. Besides, the ar-

tery may be too rotten to bear a ligature, or the vein may easily be in-

cluded with it. Still the attempt has proved far more successful than
the ligature above. Amputation is, I am persuaded, the best treatment
in many cases of aneurism

;
since it removes a formidable disease which

is by no means cured at the time when secondary haemorrhage occurs
;

but no one would willingly resort to it in a case of mere wound.
The result of Mr. Cripps's inquiries is as follows. The paper includes

all the cases which he could find of secondary haemorrhage after the liga-
ture of the femoral in its continuity for all causes, fifty-three in number.
There were fourteen cases in which the external iliac was tied

;
twelve

died, one recovered under pressure on the recurrence of haemorrhage,
1

and one after amputation for gangrene ;
five others were amputated, two

died, three recovered. In twelve cases the artery was retied : seven died,
and five recovered. In fifteen cases pressure was used, and only three

died. In seven cases, from various causes, no treatment was used, and
three of these recovered. 2

1 In this case the surgeon in charge states his opinion that the ligature of the ex-
ternal iliac was a useless operation.

2 In cases of secondary haemorrhage from the stump of an amputation, the results

of ligature of the artery higher up seem to have been less disastrous, but the number



118 HAEMORRHAGE.

It might be argued, in explanation of the far more favorable results of

pressure, that that method had only been used in the mildest cases
;
but

Mr. Cripps says that, on perusing the notes of the cases, he does not

believe this to have been the fact. The perusal of the paper has certainly
confirmed my previous impression, that most of the cases of secondary
haemorrhage which can be saved will be saved by the persevering use of

well-applied pressure. But there are unquestionably in practice cases

where secondary haemorrhage bursts out with such violence from the

upper end of the artery that it is useless to spend time on the attempt at

compression. Such cases must be treated, I think, like fresh wounds of

the vessel, by retying it
; or, if the attempt to retie the vessel fails, by

amputation. And there are other cases where the persevering use of

pressure has failed. Here the surgeon must be left to choose between

retying the vessel and amputation.

Secondaiy haemorrhage occurs also from arteries that have been
wounded and not tied, in consequence of the giving way of the clots, or

of any uniting medium, which may have opposed the issue of blood.

The practical considerations are the same as after ligature. I ought to

mention that secondary haemorrhage is often said to be due to unhealthy
ulceration, caused by defective hygienic conditions in hospital a state-

ment of which I have found no definite proof, though it is probable enough.
Certainly the most common cause of secondary haemorrhage is disease of

the vessel.

Recurrent Haemorrhage. There is another form of bleeding which is

sometimes confounded with secondary haemorrhage, though it is of quite
a different nature. I mean the recurrent haemorrhage, which sometimes
comes on an hour or two after a wound, when the patient becomes warm
in bed, and has recovered from the shock of the operation or accident.

This depends merely on some vessel or vessels, which have not been se-

cured, bleeding under the influence of warmth and renewed circulation.

The bleeding vessels must be exposed and treated just as in primary
haemorrhage.

Gangrene after Ligature. The other main cause of failure after liga-
ture is gangrene, and it depends usually, as it seems, on the failure of

development of the collateral circulation. This, however, is by no means
the only cause of gangrene, for it may be occasioned also by coagulation
in the vein, the result of bruising or laceration of that vessel in the injury
or in the operation, and in cases of aneurism it depends sometimes on
inflammation of the sac, by which the pressure on the vein or veins is

increased and the veins themselves in some cases also affected by inflam-

mation. Gangrene from the two former causes commences early, usually
within four days after the ligature ;

the latter cause may be several weeks
in producing its effect. The treatment to be pursued depends on the

rapidity with which the gangrene spreads. If it comes on over a large
surface, or in several places at once, and advances rapidly, no delay should
be admitted, but the limb should be removed at once, the section of the

artery bein# made as near as possible to the tied portion not above it. If

only a small part of the limb say one or two toes is affected, and the

gangrene advances slowly, without constitutional symptoms, there is

good reason to hope that the mortified parts will separate and a useful limb
be preserved.

Recurrence of Circulation. This view of the causes of failure of the

recorded here is very small. Three cases are referred to, in two of which the com-
mon iliac was tied after the external. All recovered.
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ligature would not be complete without the mention of what. li<<

belongs to the subject of aneurism, and not of haemorrhage, viz., that the

collateral circulation sometimes errs from excess. When the main artery
is tied in order to cure an aneurism, or when the operation is performed
for general inflammation of the limb (as recommended by Dr. ('ampbrll
and Dr. Onderdonk, fn America, and in this country by Mr Maunder1

),

the collaterals may enlarge so rapidly and to so great an extent as at

once to reproduce the circulation below, which it was intended to suspend.
The treatment of aneurisms when recurring from this cause will be spoken
of in the section on that subject.

Carbolized Catgut Ligatures. Viewing the great danger of secondary
haemorrhage and its comparative frequency (which, however, has been
much diminished of late years, since arteries have been more gently dealt

with in delegation, and the sheath disturbed to as small an extent as

possible'
2

), surgeons have long been seeking for some means of tying an

artery, so as permanently to obliterate it, without dividing it. John
Hunter attempted this in the very first operation which he performed,
by gently constricting a large extent of the artery by means of four broad

ligatures ;
but he soon recognized the futility of that attempt. Again,

the same end was sought by the use of temporary ligatures
3
tied over a

roll of lint, or some such substance, laid on to the artery, so that the

ligature could be cut and removed two, three, or more days after the

operation ;
or by nooses attached to an instrument left in the wound,

whereby the surgeon could tighten or relax the ligature as he liked. And
these attempts are not yet entirely given up, though, as far as I can dis-

cover, only one preparation exists showing that the artery has really* been
closed in this way in the human subject,

4 while the failures have been
numerous and disastrous. Again, ligatures made of animal matter have
been used in the hope that they would be absorbed (or perhaps, as some
have thought, that they would unite with the tissues around) without

causing any ulceration. The only one among the numerous experiments
of this kind to which I need refer is the ligature of the femoral with cat-

gut, which Sir Astley Cooper performed -on an old man affected with

popliteal aneurism,
5 and which proved most successful. But he was dis-

appointed in subsequent trials of the substance, and renounced its use.

Recently Mr. Lister has revived the use of catgut, thoroughly soaked in

carbolized oil, as a ligature, and with a success which is, I think, undeni-

able.
6 The success depends, as I have endeavored to show,

7 not only on
the material of which the ligature is composed being one which is capable
of absorption, and which dissolves without exciting suppuration though
this is an essential condition but also, and perhaps even more, on the

rapid union by the first intention of all parts of the wound which are in

contact with the tied vessel. We have already seen that the lymph
effused in and around the sheath is a great support to the vessel and

protection against secondary haemorrhage when the artery is divided by

1 See Biennial Ketrospect of New Syd. Soc., 1867-8, p. 284.
2
Lancet, 1874, vol. ii, p. 860.

3 First used apparently by Cline and Scarpa. See South 's Chelius, vol. i, p. 304.
4 This preparation is in the Museum of the Irish College of Surgeons.
5 The case is related in Cooper and Travers's Surgical Essays, vol. i, p. 125.
6 "During the last three years," says Mr. Bickersteth, "I have tied the femoral

artery h've times, the common carotid once, and the common iliac once, and in every
case, with one solitary exception [one of the cases of ligature of the femoral], the
wound has healed at once, and without suppuration." On Recent Progress in Sur-

gery, 1871, p. 20.
7 Lancet, 1872, vol. ii, p. 325.



120 HAEMORRHAGE.

the ligature. If this exudation forms rapidly, and without destructive

inflammation, the tied vessel remains free from any tendency to soften

or ulcerate, and the small knot of carbolized gut rapidly disappears,

keeping the artery closed, however, quite long enough (as we know from

the experience of acupressure) for permanent obliteration to occur. That

this is, at any rate, possible is shown by a case in which I tied the sub-

clavian and carotid artery in this
FIG- is. manner, and where the patient

died eight weeks afterwards from
another cause. Neither wound
had healed by first intention, but
the suppuration seemed superficial.
The external coat was perfect in

both arteries, which were closed by
a kind of diaphragm only at the

point tied. This is, if I mistake

not, the first definite anatomical

proof that arteries can be obliter-

ated at the seat of ligature without

being divided. If this result could

be attained in every case, second-

ary haemorrhage would, of course,
be unknown. But this is far from

being the case, at least as yet. In

some cases the catgut has softened

prematurely, or perhaps has come

untied, and the circulation has re-

curred
;
but this is very rare, and

might probably be avoided by care

in the preparation and tying of the

A, the subclavian, and B, the common carotid ar-

tery, tied simultaneously with carbolized catgut on

Nov. 10. Death took place on Jan. 9. The subcla-

vian has been laid open above and below the seat

of ligature, but not at the precise point. The ex-

ternal coat is seen to be quite perfect, and the tube

of the vessel is closed by a simple diaphragm. In

the carotid this diaphragm has been cut through
and the artery opened in its whole extent. Two
small fissures or cracks are seen below the ligatured

part, one of which (marked by a small bristle) leads

into a minute cavity outside the artery, containing
blood-clot. The case is reported in the St. George's

Hospital Reports, vol. vi, and the preparation is in

the Hospital Museum.
suppuration has taken place around
the vessel, secondaiy haemorrhage
has ensued

j

1 but the constant use

of this form of ligature in operations of all kinds for several years has

convinced me that secondary haemorrhage is far rarer than with the silk

ligature, even in wounds which suppurate freely, while the ligature itself

does not seem to be felt as a foreign body at all, or to interfere in any
way with primary union.

Great care should be taken in selecting the material for the ligature.
The catgut should not be too thin, and it should be steeped in the carbol-

ized oil (1 part of the acid to 5 of oil) for many weeks before it is used.

In fact, it seems that it continues to become tougher and more reliable

for an indefinite length of time. A convenient ligature-case for private

practice is made of a thick glass tube with a silver cover screwed on, in

which a reel of the catgut ligature can be kept in oil in the pocket for an
unlimited time. It is well gentty to wipe off the superfluous oil before

use, as otherwise the ligature is a little apt to slip ;
and it is safer not to

cut the ligature too near the knot, especially as the substance is very
easily absorbed and creates no apparent irritation.

Wounded 'vessels used in former days to be secured b}
T

driving a sharp
hook, called a tenaculum, through the bleeding mouth of the vessel and
the tissues immediately adjacent, and then tying a ligature under the

See a case by Mr. Holden. St. Bartholomew's Hospital Reports, vol. viii, p. 187.
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convexity of the hook. The tenaculum being now withdrawn, the liga-

ture of course compresses the vessel a little above its cut end. This

method, however, is somewhat rough, since a good deal more tissue is

included in the ligature than is really necessary. It is, however, still

often employed when the vessel lies in the midst of dense structures from

FIG.

Listen's tenaculum (modified).

which it cannot well be separated. Otherwise it is better to pick up the

vessel, and separate it cleanly from the tissues around, drawing it slightly
out of its sheath with one of the forms of forceps here figured. The name
tenaculum which used to be appropriated to the sharp hook is now more

commonly applied to the forceps used for tying arteries. Each form has
its advantages. Liston's, when closed, catches with a spring which holds

Fio.

Assalini's tenaculum.

it on the artery, and enables the surgeon to tie the vessels more easily
when he has no assistant. Assalini's may be ready armed with the liga-

ture, and I think enables the surgeon and his assistants to secure the

vessels in a large wound more rapidly. But the use of one or other is

more a question of fashion and habit than of any essential superiority.

Acupressure. I have spoken in the preceding sentences of "tying"
arteries, since this is the general and for the moment, at any rate, the

most certain method of securing them. But there are two other plans
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which have come much into vogue of late years, viz., Acupressure and
Torsion. The chief object of these two methods is to avoid that which is

the drawback of the silk or hempen ligature, viz., the abiding irritation

and ultimate ulceration by which the ligature is cast off. Jn acupres-
sure the metallic foreign bodies by which the artery is temporarily com-

pressed are removed as early as is judged safe, and the wound is left free

to unite. In torsion there is no foreign bod}' at all.

The different methods of applying acupressure are reduced by Pirrie,
its most ardent and considerable advocate at the present da}

r
, to three,

which he has denominated Oircumclusion, Torsoclusion, and Retroclu-

sion. In the first method (Fig. 21) a pin is passed below the divided

FIG. 21. FIG. 22.

Acupressure. First method, or Clrcum-

clusion (after Pirrie).

Acupressure. Second method, or Torsocltision (after

Pirrie).

artery, and a loop of wire placed over the end of the pin compresses the

tissues in which the artery is lying, and is twisted tightly enough round
the stalk of the pin to stop all bleeding. Then the point of the pin is

passed into the tissues, while the ends of the wire hang out at the other
side of the wound with the head of the pin. When the pin is withdrawn
the wire of course becomes loose, and is drawn out also. In the second

Fici. 23.

1 2

Acupressure. Third method, or Retroclusion (altered from Pirrie).

method (torsoclusion, or the Aberdeen twist), the pin is passed in par-
allel to the vessel (Fig. 22 (1)), then twisted round a quarter of a circle

and driven across the vessel into the tissues on its further side tightly

enough to keep it in its new position (Fig. 22 (2)). In the third method,
retroclusion, the pin is passed first above the artery, under a few muscu-
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lar fasciculi only (Fig. 23 (1)), then twisted round half a circle and
driven below the artery into the tissues on the side where it first entered

(Fig. 23 (2)). The pins are withdrawn as early as the surgeon thinks it

safe. Dr. Pirrie gives eight hours for smaller arteries, such as the facial,

temporal, radial, ulnar, mammary, and spermatic, and twenty-four hours

for such as the humeral, axillary, and femoral, as periods at which the

pins may be safely withdrawn
;
and he intimates his belief that it will be

found safe even to shorten this period.
I have had sufficient experience of acupressure to testify that it is a

perfectly efficient means of stopping haemorrhage, and one which, with a

little practice, is not difficult of application.

Torsion is a very old method of stopping haemorrhage. It was exten-

sively used in the last generation, and the readers of Porta's great work1

will know that he employed it successfully in many of the major opera-

FIG. 24. Fie. 25.

FIG. 24. Torsion forceps. The artery to be twisted being caught between the blades of the forceps,

they are closed as far as the thickness of the tissue embraced by them will allow, and the catch on the

upper blade is then pushed down as far as it will go. The wedge-shaped projection from the lower

blade enables the catch to hold the forceps firmly closed, whatever may be the distance between the

blades. This is one of tho most convenient and efficient of the many forms of catch forceps for

torsion.

FIG. 25. Torsion. Taken from a large artery which was removed from the body before it was twisted.

The internal and middle coats are seen to be separated from the external and pushed up the tube of

the artery like a plug.

tions
;
but it passed out of practice, probably in consequence of the loss

of time which it sometimes occasions, and which was a very important
consideration in operations performed without anaesthetics. It was re-

vived by Mr. Syme, and is now used by many of the best surgeons. The
action of torsion is very easy to understand. If the divided end of a

1 Sulle Alt. pat. delle Arterie, published in 1845.
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large artery be taken hold of with a pair of forceps, all other tissues

being carefully avoided, and twisted round four or five times till its coats
are felt to give way, it will be found on laying it open that its internal
coat has been torn, and the middle coat has also been separated from the

external, torn, and twisted up into the tube of the vessel, which is there-

fore closed by a firm ping, while the external coat remains uninjured,

though more or less twisted. Even in the dead subject the vessel is so

firmly closed that no fluid can be forced through it. In a large wound,
such as that of an amputation, when all the divided arteries have been
thus treated, the wound is left entirely without any foreign body. It is

true that the twisted ends of the vessels may slough and come away, but
it seems certain that this does not always even if it does often occur.

Torsion is not easy to perform successfully, and this difficulty is felt

even more with the smaller arteries than the larger ones. This depends
on the difficulty of isolating the latter from the tissue around, especially
while the}

r are bleeding ;
and it is on this proper isolation that the prompt

success of torsion in stopping bleeding depends. A large artery can be

easily drawn out of its sheath, and then two methods of twisting it are

employed, called limited and free torsion. In the former the artery is

drawn out of its sheath, seized with forceps about an inch above the
divided end, and then twisted with a second pair of forceps so that only
the part between the two pairs of forceps is twisted

;
in the latter it is

merely drawn out and twisted freely. Small vessels can, of course,

hardly be twisted in ai^ other than the latter way.
If it is necessary for me to express an opinion on the value of these

methods of arresting arterial haemorrhage, I must commence by saying
that both acupressure and torsion are perfectly reliable methods of arrest-

ing haemorrhage. They have been used for many years together by emi-
nent surgeons in large operative practice, without any accident or bad
result. It is, therefore merely as a matter of private opinion that I say
that neither acupressure nor torsion seems to me so convenient, so safe,
or so likely to promote the rapid union of the wound as the carbolized

ligature. The latter, as I have tried to show in the preceding descrip-

tion, is perfectly easy to apply, takes up no appreciable space in the

wound, holds the artery closed as firmly as the silk ligature does, and for a

longer time than it is found necessary to keep the largest artery com-

pressed, excites no irritation or suppuration as it gradually melts away,
and does not interfere in any degree with primary union. Both the other
methods are more difficult to practice. If a great number of vessels re-

quire to be secured, the mass of pins and wire loops renders acupressure
very inconvenient, distending the cavity of the wound, and effectually

preventing all primary union
;
and when bleeding proceeds from a num-

ber of small vessels, torsion is a very tedious business even in the hands
of those most versed in it. Secondary haemorrhage is certainly rare after

either method when practiced by experienced surgeons ; yet I should

hardly think any one could leave a large artery after either acupressure
or torsion, in a patient not under his immediate eye, with the same com-
fortable security as he would feel if the vessel were properly tied

;
and I

have certainly seen very acute and sudden haemorrhage a few days after

torsion, in all probability from detachment of the crushed end of the

artery.
In London we have taken up this question with no prejudice for or

against either method, and the result has been that acupressure is as far

as I know universally disused after a fair trial, and torsion is only prac-
ticed at a few of our hospitals.



CAPILLARY HEMORRHAGE. 125

Had I to choose, however, between the silk ligature and torsion, I do
not think that I could speak with equal confidence, for the; nlreralion and

sloughing caused by the silk ligature must of necessity prevent complete
union by the first intention; while torsion, if dexterously and rapidly

effected, usually does not do so.

Other Means for Arresting Haemorrhage. There are cases in which a

considerable artery is wounded, yet where it can neither be tied, com-

pressed, nor twisted. In some such cases, as before stated, it is justi-
fiable to tie the artery or arteries higher up, as is often done in wounds
of the palm. Yet it must be allowed that the practice is an uncertain one,
and has often led to loss of limb or life. No doubt in many such cases

more accurate pressure would have been successful. Professor Vauzetti

has lately proposed for such cases a plan which he calls "uncipression,"
and which I think is well worthy of a trial. A pair of sharp hooks, double
or single, according to circumstances, are dug into the two sides of the

wound, so as to make pressure on the bleeding point or points, and these

hooks are fixed by an elastic band to a splint on which the limb rests, or

to something at the side of the bed. The hooks may be mounted on
handles or on a chain, like the ordinary dissecting-hooks. See Med.

Record, March 3, 1875, where another plan of applying compression may
also be seen described by M. Verneuil under the name of "forcipression,"
which consists simply in embracing the bleeding point or points in the

blades of a catch forceps or ordinary dressing forceps, tying the blades of

the forceps together if necessary, and leaving them in the wound till they
drop off, or till the surgeon thinks it safe to remove the instrument. And
this, or something like this, is often done after amputation. Obstinate

bleeding from a point which cannot be fairly brought into view, or where
the tissues are too rotten to bear a ligature, may frequently be suppressed

by taking up all the tissues around with a tenaculum or sharp hook, under
which a common or an elastic ligature is passed, and which is left in the

wound for a day or two, or allowed to fall off by itself.

Capillary Haemorrhage. Such are the surgical means for combating
those formidable attacks of haemorrhage which result from injury to the

larger vessels. But the common haemorrhage which proceeds from small

arteries or capillaries and veins, when it does not cease of itself, as in the

great majority of cases it does, is usually treated by one of three methods,
pressure, cold, or styptic applications and sometimes by a combina-

tion of them.
Pressure is the most effectual haemostatic when it can be applied evenly

over the whole wounded surface
;
in fact, we have seen above how potent

it is in repressing haemorrhage even from the femoral artery after ligature.
In some cases pressure can only be applied with the finger. Thus, in a

case under Sir B. Brodie's care, where the internal pudic artery had been
wounded inside the ramus of the ischium, pressure was made by a relay
of students for forty-eight hours successfully. But ordinarily pressure is

made, as directed on p. 117, with graduated compresses, kept in position

by strapping, and assisted if need be by a horseshoe tourniquet. The
limb in all cases should first be evenly and firmly bandaged.

Cold is usually applied by exposing the part to the air, as in opening
bleeding abscesses (see p. 57), or in operations where a good deal of

oozing is going on and cannot be repressed. In such cases the operator

passes his sutures through the edges, but does not tie them, and leaves

the part exposed to the air for a few hours, when any clot which has col-
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lected may be gently removed and the stitches drawn together. The ap-

plication of ice in a bladder to the wound, and the irrigation of the wound
with iced water, are also powerful haemostatics.

Of styptics the one in most use at present as a local application to

wounds is the perchloride of iron. Lint steeped in the Tinct. Ferri

Perchlor. is laid on the bleeding surface and gently pressed into it. An-
other very useful styptic, especially when it is desired to produce a super-
ficial slough as well as to stop bleeding, is blue lint, i.e., lint which has

been steeped in a saturated solution of sulphate of copper, and is kept at

hand dry for use. Matico leaves are often used with success to fill bleed-

ing cavities, such as those of cancerous ulcers.

Finally, the most powerful of all styptics is the actual cautery lightly
used at a white heat. The shape and size of the cauteries should be

adapted to the surface to which they are to be applied, so that a good many
ought to be at hand at once. They should not be used too cool, otherwise

the tissues are apt to stick to them, nor be pressed too hard or too long
on the bleeding surface, for the same reason. If the charred tissue sticks

to the cautery tlie parts will be torn in dragging it away, and the bleed-

ing will most likely recur. Many surgeons think that this adherence of

the tissues is less probable when the cautery is heated only to a dull red
;

but whatever be the method of applying the cautery, the surgeon should

not be contented till he has seen that ever}
7

point from which free bleed-

ing came has been perfectly and completely charred, and then the tissue

may even be returned into the interior of the body (as in piles or ova-

riotomy) with full security against recurrent haemorrhage. Nor is second-

ary haemorrhage at all common on the falling of the slough.
The actual cauteiy is also used extensively as a counterirritant, as

will be pointed out in the chapter on Minor Surgery.

Transfusion of Blood. In some cases of the most extreme exhaustion
from haemorrhage the patient has been rescued from death by injecting
blood into the veins. This blood is taken instantly before injection from
the arm of a health}' person.

1 There are two chief methods of transfu-

sion, the indirect, and the direct or immediate. In the latter the blood
is passed directly from the arm of the person who furnishes the blood into

that of the patient ;
while in indirect transfusion the blood is received into

a vessel, and may be defibrinated before it is injected into the patient's
vein.

The operation is not a difficult one, if the patient's veins are well-

marked. A free incision is to be made over the largest of the veins at

the bend of the elbow, so as to expose it
;

it is then opened with a V-

shaped cut of the scissors and the nozzle of the syringe inserted. This
nozzle should be warmed to the temperature of the body and filled with

warm water. Then the blood is procured as rapidly as possible from a

healthy man, whose vein is opened in a similar way. If the immediate
method is followed the nozzles of the two s}'ringes are connected by a

warmed tube, in the' middle of which there is an elastic bulb, the capac-

ity of which should be accurately known. The nozzles being inserted in

the two veins, in the course of the circulation, the tube is fixed on to the

1 In Ameriea lately lamb's blood seems to have been transfused in eases of eon-

sumption. I know nothing whatever of the praetiee except from one ease, in whieh
it is spoken of with reprobation Boston Med. and Surg. Jour., Jan 14, 1875, p.
38. In the Med. Times, Sept. 5, 1874, will be found a resume, of some experiments
on transfusion from one animal to another, from the Oentralblatt f. Chir., of the same

year.
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nozzle in the bloodgiver's arm, and the operation proceeds as described.

The blood is injected by successive discharges of the bulb, until about
6 ozs. has been passed in. It is not generally considered necessary or

desirable to inject a larger quantity at once.

For indirect, or mediate, transfusion numerous instruments are in use.

The blood may be sirri ply received in a warmed vessel, the fibrin rapidly

whipped out of it, if the operator thinks this desirable, and the residue

injected with a common anatomical injecting syringe, well warmed
;
or

FIG. 26.

7-

Aveling's apparatus for immediate or direct transfusion. The more muscular arm on the right of

the figure is the bloodgiver's ;
the one on the left the patient's. The course of the veins is dotted down,

as if the skin and the hands lying in front of them were transparent. B represents the hand of an

assistant holding the efferent tube and the lips of the small wound together, and A shows the afferent

tube secured in the same manner. The bevelled end of the afferent tube, which is made so in order

that it may the more easily go into the collapsed vein of the patient, is shown in Fig. 2. The noz-

zles having been secured in the two veins, the india-rubber portion of the apparatus, filled with water,

and kept so by turning the cocks at each end of it, is now fitted into the tubes. Then the cocks are

turned and the operation commenced by compressing the india-rubber tube on the efferent side, D,

and squeezing the bulb c. This forces 5ij of water into the patient's vein. Next shift the hand D to D',

and compress the tube on the afferent side. The bulb will expand slowly and draw blood in from the

bloodgiver's vein, which is then to be passed into the patient's; and by repeating this manoeuvre as

often as required any amount of blood may be injected, so long as the tube is not clogged by coagulum.
See Obstetric Soc.'s Trans., vol. vi, May 4, 1874.

some apparatus may be used, consisting of a bowl or cup to receive the

blood, and, communicating with this, an apparatus something like a

stomach-pump. But the presence of valves is veiy undesirable in any
instrument intended for the transfusion of blood not defibrinated, since

they are liable to clog; and the defibrination of the blood does not seem
at all to be recommended, for it necessitates much exposure of the blood
without any proved advantage. The simpler the apparatus the better;
and if the simple instrument of Dr. Aveling, or something of the same

kind, is not at hand, it would be better, I think, to use a common ana-

tomical syringe, taking care, of course, that it is carefully warmed to a

heat of 100 before commencing the operation.
Various maladies, and especially intermittent fever, have been treated

by transfusion in foreign countries (for which see the Medical Times,
as above), but we have no experience of the practice here, and not much

encouragement from the published reports to try it.

Lately Mr. Wagstaffe has used milk, and milk mixed with an equal
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quantity of defihrinated blood, for injection into the veins, using an ap-

paratus originally proposed by Dr. Hamilton, of Ayr, in which the fluid

is injected by means of a funnel with about two feet of tubing attached
to it, so that the weight of the fluid forces it with an equable pressure
into the vein.

1 But neither of Mr. Wagstaffe's cases were successful, so

that the substitution of any other fluid for blood in these cases must at

present be looked upon as at best a doubtful experiment.

COLLAPSE.

The condition called collapse is that of total suspension of some and
extreme weakness of others of the functions of the nervous system, to-

gether with great disturbance of the circulation, from the action of some
sudden cause. This cause may be mental emotion, haemorrhage, violent

injury (and especially injurj^ of certain organs, such as the abdominal

viscera, the large joints, the testicle, the mamma), severe pain, and cer-

tain poisons.
.The shock may be so great as to prove fatal at once. Short of this the

state is that of " extreme collapse," which is thus well described by Mr.

Savory :

-

" The patient lies in a state of utter prostration. There is a striking

pallor of the whole surface, most marked from its contrast to the natural

color of the face
;
the lips even are quite pale and bloodless. There is a

cold, clammy moisture on the skin, and often distinct drops of sweat upon
the brow and forehead. The countenance has a dull aspect, and appears
shrunken and contracted. There is a remarkable languor in the whole

expression, and especially in the eye, which has lost its natural lustre,
and is partially concealed by the drooping of the upper lid. The nostrils

are usually dilated. The temperature is considerably reduced, and if the

person be able he will complain of feeling cold, and perhaps shudder.
Muscular debility is extreme apparent at a glance in the condition of

the lips and hands
; occasionally even to the relaxation of the sphincters.

The pulse is generally frequent, sometimes irregular, always very feeble,

perhaps quite imperceptible. In this latter case, although the ear may
detect the fluttering action of the heart, the pulse does not reach the

wrist. The respiratory movements are short and feeble, or panting and

gasping, 'wanting the relief of sighs,' sometimes imperceptible; although
in the majority of such cases some action of the diaphragm may be de-

tected by careful observation. Vertigo, with dimness of vision, super-
venes. As the rule, there is not complete insensibility, although there is

much variability in this respect, depending no doubt on the nature of the

injury ;
but the person is drowsy and bewildered, yet conscious, and

perhaps rational, when roused. Sometimes the intellect is singularly clear

and the senses perfect ;
the hearing occasionally even painfully acute. In

the less extreme cases there are often nausea and vomiting, with hiccough.
The last is very variable in its occurrence.

"The signs of syncope are those of collapse. Travers says: 'The

signs of syncope and the recovery from it present an epitome of the phe-
nomena of shock.' So far as they extend, the symptoms of an ordinary
fainting fit are analogous to those of collapse.

'

They differ in degree
and duration more than in kind.' It is true that in syncope there is more

uniformly a suspension of the mental faculties, as well as of the senses

1 London Med. Record, April 14, 1875 2
Syst. of Surg., vol. i, 765-6, 2d ed.
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;unl voluntary powers; but this may perhaps be explained by the fact

llmt causi's which produce sync-ope act more uniformly on the brain."

From this extreme condition of collapse there are all possible ui:i<la-

tions, down to a mere transient impression on the heart, pulse, and senso-

rium, such as is familiar to every one who has ever received a severe blow
or felt any i^reat emotion.

Reaction after Collapse. The immediate s}
rmptoms of colhip.se are

followed by reaction, and in this stage the surgeon forms his prognosis
mainly upon the rapidity of the recovery and on the character of the

pulse when reaction is established. Cases in which the patient hovers

long between life and death, and in which the pulse when restored is weak,
rapid, and excitable (" prostration with excitement," as Travers desig-
nated it), are very unfavorable

;
whilst those in which the patient, after

transient collapse, recovers his senses rapidly, and in which the pulse be-

comes gradually more and more firm and regular, will probably terminate
in recovery.
The condition of prostration with excitement is one which we have only

too frequent occasion to see after great railway injuries and other fright-
ful lesions which do not prove fatal at once. I cannot do better tUan

again quote Mr. Savory's description of its symptoms:
1

" This state is marked at first by dry heat of the skin, a flushed face and
anxious expression, a rapid and bounding pulse, which is sometimes even

sharp but always easily compressed. The respiration is hurried and im-

perfect, with partial and irregular sighs. The tongue is tremulous; there

is often urgent thirst; vomiting is a frequent and sometimes most obsti-

nate symptom ;
there are occasionally rigors. The languor or stupor of

collapse is succeeded by restlessness, jactitation, tremor, and twitchings
of the muscles, pnecordial anxiety, often but not always delirium of

various degrees, from occasional incoherence to wild and fierce excite-

ment. This most frequently occurs, and is more marked during the night.
There is either an entire absence of sleep or it is partial and interrupted,
and it is succeeded by no relief. As the exhaustion increases the skin

becomes covered with a cold and clammy sweat, which is very often pro-
fuse. The face becomes pale and the expression haggard; the pulse

innumerably rapid, irregular, fluttering; subsultus comes on
; slight con-

vulsions; coma more or less profound ;
and death."

Treatment. The treatment of collapse is naturally divided into two

parts, the avoidance of immediate death in the first shock, and the treat-

ment directed to carrying the patient through the subsequent reaction.

The first care of the surgeon, when called to a case of collapse, is to save

the patient from the danger of instant death. For this purpose warmth
is one of the most essential requisites, and especially applied to the head;
towels wrung out of hot water should be bound round the head, or hot

affusion sedulously employed, together with heat to the epigastrium and
the extremities, while the other means of supporting animation are in

practice. Galvanism over the prsecordial region is a most efficacious

measure. Small quantities of brandy are to be given by the mouth if the

patient can swallow, and b}' the rectum if he cannot, and ammonia is to

be applied to the nostrils. If the heart is acting, but the patient seems
otherwise dead, transfusion is clearly indicated. The efforts at revival

should not be hastily given up ; recoveiy after long seeming death is not

by any means rare.

Operations in Collapse Ansesthetics. Many of the patients whom we

1
Syst. of Surg., vol. i, 2d ed., p. 768.
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see in the hospital practice of large cities are collapsed from grievous inju-
ries which must call ultimately for severe operations if the patient is to

have anj
7

prospect of life. In such cases the question first occurs whether
to operate at once, or to postpone the operation till the patient has some-
what rallied, and with this is connected the question whether anaesthetics

are' desirable. I have seen operations performed in conditions of extreme

collapse, without any manifestation of pain on the patient's part, or any
apparent increase of the shock

;
but when the operation is a severe one,

such as a large amputation, it is better, I think, to give an anaesthetic;
nor is anaesthesia under these circumstances attended with danger. I

have often seen the pulse improve as the patient came under the influence

of the anaesthetic. Ether is, I think, preferable to chloroform in these

cases, and it is well, if the patient can swallow, to give him a little alcohol

first.
1 Such operations are rarely attended with any danger from haemor-

rhage, and I think are best performed as soon as the surgeon believes

that the patient can live through them.

Treatment of Reaction. When the danger of instant death is over the

patient has still to be kept alive, a most difficult task in man}
7 of the more

formidable cases. "Stimulants alone," as Mr. Savory says,
"
may be

required in the first emergency, but they soon prove useless if unaccom-

panied by nourishment," and in these cases the patient's power of taking
and of assimilating food is too often suspended; and we often see in

cases which survive that the first effect of recovery is that the stomach

rejects the fluid "which has been poured into it, and which it is unable to

digest, showing that the supply has been excessive, and therefore, to some

extent, injudicious ; yet the patient has been in so alarming a condition

that the surgeon has believed that without stimulants and support he

must die. On this subject Travers speaks as follows: "If we neglect to

supply stimulus when called for the spark of life goes out. The signs of

its indication must therefore be vigilantly observed. We are maintain-

ing action upon inadequate power, in the hope that the natural resources

may come to our relief, and that we may gradually diminish stimulus and
increase nutriment, which is our only method of raising power to a balance

with action. The respondence of the circulating forces to an increased

supply of stimulus must serve as a caution against over-supply. Since

power is deficient, we must carefully husband our only resource, and not

waste it in inordinate action. When the signs of reaction are manifested,
its excess is much to be apprehended if such reaction has been obtained

by over-stimulation. Excessive reaction so induced is
'

prostration with

excitement' in its most perilous form. When such a state is the original
form of the malady it is probably less dangerous, because in this case the

inequality between power and action is less."
2

The practical rule to be deduced from these considerations is, that

whilst death from collapse is imminent, the circulation must be main-
tained by artificial heat, galvanism, and by the administration of alcohol,
but that the supply of the latter should be carefully graduated by the

state of the pulse ;
that it should be given in small quantities as frequently

as seems necessary ;
and that as soon as the patient can bear it small and

frequently repeated doses of concentrated fluid nutriment should be given

by the mouth, being preceded by similar nourishment given per rectum

1 Mr. K. Ellis devised an apparatus for administering the vapor of alcohol, ether,
and chloroform successively, first pure and then mixed. I used this method in a case

of double amputation at the shoulder and near the hip for severe railway injury, and
the patient's pulse was certainly better after than before the operation.

2
Syst. of Surg., vol. i, p. 779, from Travers, On Constitutional Irritation.
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ill such quantity as will not provoke an action of the bowel, and that the

supply of alcohol should be gradually withdrawn as early as is found to

be possible.
When the stage of reaction is established, if the patient passes into a

condition of ordinary traumatic fever, all will probably go well. But when
the stage of "prostration with excitement" is strikingly manifested i.e.,

when the weakness of the pulse is as striking as its rapidity, when the

temperature does not rise in correspondence to the rise in the pulse-rate,
when the stomach rejects all or most that is put into it, and the patient
is sleepless, restless, and more or less delirious then, as Mr. Savory
says,

" the indications of treatment are clear and simple enough, but un-

happily most difficult to fulfil
;
to support and increase power, and to

moderate and reduce action." The patient will not survive if worn out

by restlessness, which must therefore be combated by morphia injected

subcutaneously, or by chloral or opium in full doses, if the stomach will

bear it. Mr. Savoiy speaks highly of the virtues of henbane in such cases

in combination with opium, if the latter drug can be tolerated. The
warmth of the body and extremities must of course be sedulously main-

tained, and the most diligent nursing must be procured, so that the pa-
tient may not be exhausted by any unfulfilled craving or by any unneces-

sary exertion. The irritability of the stomach must be lessened by the

application of mustard poultices, by sucking small morsels of ice con-

stantly, and by the administration of dilute hydrocyanic acid, three or

four minims in a small quantity of some vehicle, or creasote njjij in pil.

every three hours. At the same time both food and stimulants must be

supplied, and must be assimilated if the patient is to be kept alive; and
there lies the difficulty, which must be met by giving the food in the most

grateful and most nourishing form, in small quantities very often repeated,
and the stimulant (which ought not to be more than is absolutely neces-

sary) in varied kinds, according to the patient's tastes and habits, and
with similar precautions as to quantity and repetition.

CHAPTER V.

BURNS AND SCALDS.

BURNS and scalds are the most commonly fatal of all injuries, especially
in cold climates, and among the poor, whose children are frequently left

for long periods in the neighborhood of fires and kettles with no proper
attendance. Scalds are, as a rule, less fatal than burns, since the hot

liquid is soon shaken off the body, and itself soon cools
;
but there are

accidents somewhat resembling scalds, produced by the contact of molten

metal, which are even more fatal than an ordinary burn, because the

molten mass adheres to the charred parts and retains its heat for a long
period.
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Dupuytrends Classification. The fatality of burns varies according to

their extent, their depth, the part burnt, and the age of the patient, be-

sides a number of other miscellaneous circumstances. The classification

of burns according to their depth, which is usually followed, is that pro-

posed long ago by Dupuytren, and it is no doubt a very useful and prac-
tical one, though it only indicates the depth of the burn at its deepest

part; and it must be recollected that a large superficial burn maybe even
more dangerous than a small deep one, particularly if the latter is situated

on an unimportant part. But deep burns must be followed by cicatrization

and deformity, which is not the case where the whole of the thickness of

the skin is not destroyed.
The first degree of burns is a mere scorch, where only superficial red-

ness is produced but the epidermis is not separated from the true skin.

The scorched epidermis will desquamate afterwards, but beyond a little

temporary discoloration no trace of the injury will remain.

In the second degree the epidermis is raised up from the cutis in blis-

ters or bullse, which are produced by the effusion of serum from the

vessels of the papillae, showing that the cutis itself is scorched. If the

epidermis is dragged off accidentally, as happens often in removing the

clothes, this scorched part of the skin will inflame, and an angry sore will

result.

In the third degree the cutis is not only scorched but is disorganized

by the burn, though not in its whole thickness. A part of the skin (viz.,

the papilla? and a portion of the thickness of the corium) is charred and

dead, and this part must separate as a slough, exposing a granulating
surface of cutis below, which heals by cicatrization, but without any con-

traction, since the uninjured part of the skin maintains the shape of the

parts.
In the fourth degree the whole skin is burnt, and the subcutaneous

tissue, of course, shares to some extent in the destruction
; consequent!}* ,

the cicatrization which follows on the separation of the eschar must
involve a very strong tendency to contraction, as the elastic cellular tissue

is replaced by the inelastic contractile scar.

In the fifth degree the destruction extends below the fascia, and the

muscles and other subjacent parts are burnt to a variable depth.
In the sixth degree the whole of the limb is charred and consumed

down to the bone.

Thus the first degree of burn involves no necessary deformity ;
the

second and third only a scar, which remains during life, but without any
change in the shape of the parts ;

while the deeper burns are accompanied
by a tendency to contraction and deformity which can only be averted

by very great care in applying extension and counter-extension while the

surface is healing, and as this is frequently impossible (since the part where
counter-extension should be applied may itself be burnt), deformity often

ensues, and that to a very lamentable degree.

Symptoms and Stages. Burns are attended with great pain ;
and when

they are more than mere local injuries they are followed by prostration
or total collapse, the temperature falls, the pulse becomes small or imper-

ceptible, the tongue and mouth are dry ;
the patient is delirious, and rigors

take place in the severer cases. This is the first stage, or that of collapse,

prostration, or congestion ;
and in this stage many cases prove fatal, par-

ticularly in early childhood, death being sometimes preceded by convul-

sions. No post-mortem appearances will be found except congestion of

various viscera, particularly the brain the result apparently of revulsion

of the blood from the surface.
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The next stage is that of reaction, or of inflammation. It may In- -aid

(very roughly) to follow the first after an interval of about two days.
The burnt surface begins to suppurate, usually with a very offensive odor,
the pulse rises in force and frequency, and there maybe some amount of

general fever. The various internal inflammations which may be set up
by the proximity oiHhe burn to the great cavities of the body now begin
to declare themselves, pleurisy and peritonitis being the most frequent.
The signs of such internal inflammation are usually obscure at first, es-

pecially as physical examination is generally impossible. Disturbances
of the digestive system, such as constipation, followed by diarrhu-a or

obstinate vomiting, are common in this stage of burns. These symptoms
maybe caused by incipient peritonitis, or. as it seems, by the foulness of

the discharge. As the sloughs separate haemorrhage may take place, but
it is very rare. In fatal cases various inflammatory appearances are found,

chiefly of the thoracic and abdominal viscera, for the brain is rarely in-

flamed in burns even of the scalp. Amongst these must be noted the

inflammation and ulceration of the mucous membrane of the intestines

which sometimes takes place. It is usually limited to the duodenum,
though the stomach, or the rest of the small intestine may be also affected,
or ma}' even be ulcerated in cases in which the duodenum is intact. The

subject of ulceration of the duodenum will be resumed with the third pe-

riod, in which it is perhaps most common.
The third period, that of suppuration and exhaustion, is held to com-

mence about a fortnight after the accident, or else is said to begin after

the sloughs have separated. The acute symptoms which may have fol-

lowed the injury will have subsided, but chronic inflammation is not by
any means uncommon, and is often the chief cause of death. The pa-
tient becomes gradually weaker and weaker, and in this stage he often

succumbs, perhaps, after exhausting diarrhoea, which is sometimes accom-

panied by blood in the motions. Post-mortem examination may show no
definite visceral lesion, or low inflammation of the lungs, pleura, perito-

neum, or intestines may have been present. The duodenum may be
found ulcerated

;
and in this, as in every other injury, pyaemia or erysip-

elas may be the direct cause of death
;
but neither is relatively common

in burns. Tetanus, again, sometimes follows the irritation of a burn.
The ulceration of the duodenum is a singular and hitherto unexplained

sequela of burns. 1 As stated above, the ulcerative action is not absolutely
limited to the duodenum, but the instances of its occurrence in other

parts of the intestine are purely exceptional. It is not necessarily fatal,

for cicatrized ulcers have been found in the duodenum where death has
occurred from other causes.'2 It occurs at different periods after the burn,
the earliest hitherto recorded being four days ;

but it is rarely so early,
and is more common after than before the first fortnight. It occurs after

burns of the extremities as well as those of the chest and abdomen. It

is found in a tolerably large proportion of fatal cases (in 125 post-mortem
examinations 16 presented this lesion), and may very possibly be present

1 The explanation given that the destruction of the sweat-glands of the skin throws
a strain on Briinner's glands, which are then charged with the office of separating
watery elements from the blood, seems to me more ingenious than probable. The
traces of irritation are not confined to Briinner's glands, for the solitary glands of

the rest of the intestines are sometimes found enlarged ;
and there is no proof that

either Briinner's or the other glands are capable of any such vicarious office as is here

assigned to them, nor is the transition from such unnatural activity to inflammation
and perforating ulceration at all obvious.

2
Syst. of Surg., vol. ii, p. 23.
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FIG. 27.

in many of those which recover. The lesion is not known to be accom-

panied by any definite symptoms in its early stage. Pain on pressure
near the pit of the stomach, and diarrhoea, with blood in the motions,
naturally arouse a suspicion of this ulceration, and vomiting is not un-

likely to be an accompaniment of it; but there are many other ways in

which pain and tenderness of the stomach, vomiting and diarrhoea, may
occur in burns, and even some blood may
be passed in the motions without any
breach of surface

;
obstinate diarrhoea,

however, and copious loss of blood would

point strongly to ulceration. When the

lesion proves fatal it is either by haemor-

rhage or by perforation through the coats

of the bowel into the peritoneal cavity.
The accompanying illustration shows a

large artery, the pancreatico-duodenalis
superior, laid open by an ulcer of this kind

;

and our museums contain plenty of speci-
mens of perforation. The ulcer is gener-

ally single, cleanly punched out of the

mucous membrane, and situated close to

the pylorus.
I have purposely abstained here from

any reference to a very common cause of

death in burns and scalds viz., the injurjr
Ulceration of the duodenum in a burn, wn ich is SO often done to the larynx by

LTglTra^o^ inhaling the flame or the hot fluid think-

naiis artery, a. The pylorus, b. The ui- ing it better to treat the subject along with
cer on the duodenum, close below the the other injuries of the air-passages (see
pylorus. c,d. Bristles passed through the the chapter on Injuries of the Neck) ;

artery and vein, which are seen to open ,
L

, . . 1-1111
freely on the ulcer.-FromSyst. of Surg.,

but the Subject IS One which should never
vol. ii, p. 22, 2d ed. be absent from the surgeon's mind. The

mouth and pharynx should be closely in-

spected, if it can be done without difficulty, in every case where the burn
or scald is at all near the lips. If this cannot be managed without too

much disturbance to the patient, a good idea of the immunity or other-

wise of the interior of the mouth will be obtained by watching the patient

swallowing and breathing, and every precaution should be taken to have

help promptly at hand in any case which may be likely to require trache-

otomy. If the mouth be much burnt it nr.ay be right to feed the patient

through the nose, and to eke out the support and stimulants which can
be given through the pharynx by nutrient injection into the rectum.

Local Treatment. The treatment of burns is directed 1. To the im-

mediate lesion
; and, 2, to its after consequences. At the time of the

accident the main indications are to exclude the air from the burnt sur-

face, to allay pain by opiates, and to give stimulants in such quantities
as may be necessary. The applications which are in use for burns are

too numerous to mention, and the choice of one or other of them will

depend in a great measure on the depth of the burn. A mere superficial
scorch is best treated by some warm lotion applied on a thick rag and

kept constantly moist. Goulard water with a little laudanum is perhaps
as grateful as anything. Painting the surface with ink soon relieves the

pain of a small superficial burn, or covering it with whitewash or some
other similar substance which will crust over it and completely exclude

the air from it. Common flour thickly dredged on the part is a very good
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and handy application. But such crusts should not be applied over burnt
surfaces of the second decree, since their removal would soon become,

necessary, and this would drag off the epidermis. The btilhi' should 1 it-

pricked, the epidermis gently smoothed down, and some simple o'miim-iit

put next the skin, or some oily substance! which will not stick when it is

necessary to change' it. A very favorite application to these burns and
to others of greater depth is the Carron oil, made by mixing lime-water

and linseed oil in equal parts, and deriving its name from its having come
into extensive use at the great Carron Foundry in the numerous burns

occurring there. Oil of turpentine is a very good application to those in

which the surface of the skin is quite destroyed. But for the first days
I doubt whether anything is better than simply swathing the part in thick

layers of cotton-wool, which is prevented from sticking to the burnt sur-

face by some simple ointment (Cerat. Calaminre is generally used) spread
on thin soft linen or Cambric, and covering the whole burnt surface.

When after a few days the discharge becomes foul, this dressing should
be changed for some deodorizing or antiseptic oily application, or the

latter may be used from the first
;
but all the antiseptics I have yet seen

used have been stimulating, and for the first few days it is desirable, I

think, to avoid any local stimulation. The carbolized oil answers every
indication better than any other substance which I know of, but it should
not be used too strong; for it may both prove too stimulating, and thus
increase the discharge, and it may be absorbed, producing a black con-

dition of the urine 1 and other symptoms of incipient poisoning. It is

well, then, to begin with a very weak solution (about 1 to 12), and if this

does not correct the fetor its strength may be gradually increased, or a

stronger solution of carbolic acid may be placed over the dressings. If

carbolic acid is not tolerated, some preparation of benzoin, or Condy's
solution, or the Lot. Sodae Chlorinatse may be applied either directly to

the burnt surface or. over the dressings. As the sloughs separate they
should be removed at once, and any part of the slough which is hanging
loose should be cut away, so that fetor may be diminished as soon and
as much as possible. It is, in fact, to the foul air which fills the sick-room
that many surgeons with much reason attribute a great share in produc-

ing the mortality of the latter stage of burns. It keeps the patient in a

low condition, destroys his appetite, and very probably keeps up or pro-
duces diarrhoea. And in hospitals it often poisons the whole air, not only
of the ward itself, but of all parts of the house which communicate with
it. Hence the importance of remedying it in all possible ways. So long
as there are offensive burns in a sick chamber or hospital ward the atmos-

phere may be partially sweetened by carbolic acid, by burning cascarilla

bark or by exposing chips of iodine, by diffusing Condy's solution or

other deodorizing fluids in the pulverized condition about the room, but

it cannot be doubted that some mephitic gases will still remain uncor*

rected. After all sloughs have come away the patient has still to undergo
all the troubles incident to a long cicatrization, and often the filling up
of a deep cavity. The greatest care should now be bestowed to keep the

parts in such a position as to obviate contraction if possible ;
and the

recent happy invention of skin-grafting has provided us with a means of

hastening the process of healing when tardy, and of providing the ma-
terials of a scar when the surface is too extensive to fill up naturally,
which is of the greatest utility in burns (see the section on Skin-grafting).

General Treatment. At the time of the accident opium should be lib-

1 See St. George's Hospital Reports, vol. vi, p. 98.
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e rally given to adults, and even in the case of children it is usually neces-

sar^y, though more caution should be used
;
or it may be thought desirable

to administer chloroform for the removal of the clothes and the first dress-

ing, and to keep up partial insensibility by injecting morphia subcutane-

ously before the patient has quite recovered from the anaesthesia. Stim-
ulants must also be given if there is much collapse, but they should not

be poured down indiscriminately, for the administration of an excessive

quantity of alcohol is always followed by reaction and renewed prostra-
tion

;
the pulse must be carefully watched, and only so much brandy or

wine given as is required to keep it at a moderate rate and strength. If

the patient can take food in good quantity this is a better source of

warmth and power, and the power of assimilating food affords a good
augury of recovery. If the patient be a child convulsions are to be

dreaded, and are a frequent cause of death. They appear to depend on,
or to be connected with, congestion of the brain, and are therefore better

treated by warmth to the surface than by an}
7 other plan. The warm bath

being here inadmissible, warm affusion to the head, or cloths wrung out

of hot water, should be tried. Diarrhoea must be treated by opium or by
calomel and opium, or by starch and laudanum enema, the air being

changed as often as possible, if foul. Vomiting is to be controlled if pos-
sible by prussic acid or by creasote. It is, however, of the last impor-
tance in severe cases of burn not to exhaust the patient's strength need-

lessly by too frequent changes of dressing, and this is still more impor-
tant in childhood, when terror and screaming add to the exhaustion which
is necessarily caused by the pain and the change of posture, besides prob-

ably causing some bleeding from the granulations. So that burns ought
never to be dressed too frequently ;

and the surgeon has often great dif-

ficulty in steering his way between these contrary indications, since if he

puts off the renewal of the dressing too long the foulness of the atmos-

phere becomes a source of danger.

Amputation in Burns. Finally, it may become a question in some
cases whether amputation is desirable. This question occurs commonly
only in the case of single fingers or toes, or of parts of the foot. It is

but rarely that anything is gained by amputation, for the parts around
the burn for some distance are sure to be more or less injured and prone
to inflammation, so that the surgeon could not get materials for a healthy

stump without going too high above the seat of injury ;
and burns so

severe as to disintegrate a large portion of a limb are also attended with

an amount of prostration which forbids amputation, at least at the time.

After the patient has rallied the surgeon may think it better to relieve

him of a member which can only be a useless incumbrance, but such cases

must be conducted on the same general principles as those which are ap-

plicable to secondary amputation for other kinds of injury.
Plaxtic Operations. When recovery has been completed and the sur-

face has cicatrized, great deformity is often left, requiring plastic opera-

tion, or gradual extension, or some other proceeding by which the parts

may be restored to their normal appearance and function as far as may be

possible. But I think it better to reserve this topic for discussion, under

the head of Plastic Surgery, in a future chapter.

LIGHTNING-STROKE.

A stroke of lightning produces injuries which are the combined effect

of electric shock, mechanical concussion, and burn. The symptoms vary
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from instant death to a very trivial amount of shock. The effects are

very various. The surface of the body may be burnt more or less severely ;

it may, as is said, be marked by arborescent lines, which are believed to

be in a sort of way photographed from neighboring trees or other object.-. :

the hairs may be removed or may fall out soon afterwards; the special

senses, especially that of sight, may be more or less impaired or even

totally destroyed; the other functions of the brain may be variously af-

fected, sometimes to the extent of total paralysis; and other less definite

and less certain effects have been described;

In cases of sudden death from lightning it appears that the muscles
are usually made rigid at once, though this rigor is sometimes so transient

that some writers, notably John Hunter, teach that there is no rigor mor-
tis in such cases; but the amount and duration of rigor vary. In some
cases there is excessive and long-continued stiffness, the blood is often

uncoagulated, and the heart flaccid and empty.
The indications for surgical treatment in cases of apparent death from

lightning are thus given by Brodie: 1 u
Expose the body to a moderate

warmth, so as to prevent the loss of animal heat, to which it is alwa3's
liable when the functions of the brain are suspended or impaired; and
inflate the lungs, so as to imitate the natural respiration as nearly as

possible."
The minor injuries must be treated on general principles. Galvanism

appears the most appropriate remedy for any partial loss of cerebral

power, and should be used in a mild form for a very long time, combined
with small doses of strychnia and other tonics. It has often been noticed

that success has attended this treatment, when long persevered in, even
in cases where the special senses had at first been very seriously impaired.

MEDIC!

MEDICAL

i A r R v ^K*n ^

GENERAL PATHOLOGY OF FRACTURES AND DISLOCATIONS,
INCLUDING THE PROCESS OF UNION IN HARD PARTS.

FRACTURES.

A FRACTURE is defined as being a sudden and violent solution of con-

tinuity in a bone. The force which produces it (its immediate cause) is

generally external, though in some cases muscular action causes fracture.

Occasionally disease of the bones acts as a predisposing cause of fracture,

such diseases being rickets, senile atrophy, cancer, mollities ossium,

necrosis, strumous or syphilitic inflammation.

Classification. Fractures are always divided by English authors into

simple, which do not communicate with the external air; and compound,

1 Works, edited by Charles Hawkins, vol. i, p. 442.
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which are exposed to the air through a wound in the soft parts ;
and the

distinction is an important one, since, as a rule, the two kinds of frac-

tures involve a very different amount of danger, and unite in a very
different manner.

Fractures are also divided, according to the nature of the separation,
into single, multiple, incomplete, and complicated, and these are again
subdivided.

Transverse, Oblique, and Dentated Fracture. Thus single fractures

may be transverse, oblique, or dentated. It may be true, as stated by
Malgaigne, that the fractures of long bones are never truly transverse,

yet the distinction is very important in practice between a fracture which
runs in a tolerably transverse direction and one which is perceptibly
oblique, since the latter is so much more liable to displacement than the
former. The terms explain themselves, but good examples of each form
of fracture will be found in some of the illustrations in the sequel. Trans-
verse fracture is best illustrated by the common fracture of the patella

(q. v.). A good specimen of oblique fracture is figured in the section on
fractures of the lower end of the femur, and of dentated fracture on p. 147.

To these classes of single fractures separations of the epiphyses should
be added

; they will be further treated of below.

FIG. 28.

Incomplete or "green-stick
" fracture of the clavicle, from a preparation (Ser. i, No. 76) in the Museum

of St. George's Hospital (Syst. of Surg., 2d ed., vol. ii, p. 43).

Splintered and Comminuted Fractures. Multiple fractures are those

in which the same bone is broken in two or more different parts of the

limb, or in which there are fractures of two or more different bones
;
or

in which, along with a complete fracture, a splinter has been separated
from the rest of the bone ("splintered fracture"), or in which there are

several lines of fracture comminuting the bone, i.e., separating one or

several large portions from it ("comminuted fracture").

Incomplete fractures are either simple fissures, very common in the

flat bones, such as the skull, and seen, though rarely, in the bones of the

limbs
;
or bending of the bone, which is usually the result of green-stick

fracture, i.e., of fracture of a portion of the fibres'of the bone, while the

remainder are unbroken (Fig. 28), such as occurs when a soft bough is

bent
j

1 or perforations, though those are better described as wounds of

bone, or splintering, when a small piece only is detached from the bone,
its continuity as a whole being uninterrupted. The bone itself may be

entirely fractured, but the periosteum ma}' remain untorn, and this seems
more common in fractures of the ribs than in any other bone.

Complicated fractures are those in which a joint or some neighboring

1
Bending is believed sometimes to occur in the skulls of infants without the rup-

ture of any of the bony fibres.
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cavity is injured (as the pleura in fractured ribs) or where there is lesion

of some large vessel, or a wound not expos-

ing the fracture. Fl ~ : '-

Separations of the epiphyses are injuries
which it is frequently difficult, sometimes im-

possible, to distinguish from fracture
;

in fact,

pure separation of the epiphysis occurs very
rarely, for in the injuries which are so de-

nominated the fracture usually involves the

shaft to some extent, as well as the epiphysial

cartilage.
1 In a pure separation of the epiphy-

sis (i. e., where the line of the fracture runs

through the cartilage only, and does not
trench on the bony tissue either of the shaft

or the epiphysis) it is presumable that there

would not be the true bony crepitus, though
there might be some analogous, but less dis-

tinct, sensation. Where the line of junction
is broad, as in the upper end of the humerus
or lower end of the femur, there will be no

shortening, but the lower fragment will most

likely project.
2 If the line of junction be

within a joint, swelling of the joint will take

place. The nature of the accident will then
be marked by the loss of power following in-

jury in a patient of appropriate age, the posi-
tion of the displacement, the mobility of the

epiphysial fragment (which, however, cannot
be always ascertained), and possibly by the

character of the crepitus, with the symptoms
of injury to the joint. The treatment must
be the same as for fracture. The chief im-

portance of the subject is that such injuries
are sometimes followed by suspended growth
of the bone, producing deformity, apparently
as the result of degeneration of the cartilage
after the injury, whereby it loses its power of
ossification. Further remarks on these in-

juries will be found under the heads of frac-

ture of the various bones.

The symptoms of fracture are divided into

the rational and the sensual. The former are

inferential only, and are given either by the

lesion which the fracture produces, such as

the injury to neighboring viscera (of much im-

portance in the chest, head, and pelvis), or by
the loss of power caused by the fracture.

The sensual symptoms are further divided
into those which are equivocal, such as pain,

swelling, and ecchymosis; and those which are

unequivocal, the latter being (a) the crack heard or felt by the patient

A preparation in St. George's

Hospital Museum (Ser. i, No. 137),

showing the lower epiphyses of the

femur and tibia and both epiphyses
of the fibula separated in the same

injury. From Holuies's Surg. Dis.

of Childhood.

1 See Holmes's Dis. of Childhood, 2d ed., p. 238.
2 See a figure in the section on fractures of the upper end of the humerus.
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at the time of the accident, which, for obvious reasons, is not commonly
observed; (6) the unnatural mobilit}

T of the fragments, which, however, is

absent when the fragments are impacted, i. e., one fragment driven into

the substance of the other,
1 and in all fractures of the skull, most of those of

the ribs and pelvis, besides many others; (c) the deformity or displace-
ment : which is decisive in all cases where it exists, but it is, of course,

very often absent. The displacement of fractures is divided for purposes
of description, into (1) lateral or transverse, when the fragments lie more
or less by the side of each other

; (2) shortening, or riding, or vertical

displacement, when the lower fragment ascends above the lower end of

the upper; (3) angular displacement, when one or both deviate from the

axis of the limb
; (4) rotation, when one or both are twisted on their

own axis; and (5) absolute separation. It will be obvious that all the

forms of displacement may be variously combined. Displacement is

produced by the action of the original violence, aided in some cases

by the weight of the body, or by subsequent violence or by muscular
action, (d) The last and the most important of the sensual symptoms
of fracture is the crepitus, or the crackling sensation and sound pro-
duced by rubbing the two fragments on each other. This crepitus is the

sign commonly looked for, and when found is usually decisive of the

nature of the injury ;
but it is not always present, and in some excep-

tional cases its presence is not decisive of the existence of fracture. It

is a grating sensation which a little practice soon makes familiar and
unmistakable to the surgeon ; but, as it is produced by rubbing the

fractured ends on each other, it cannot be felt when these are immovable,
as in all impacted and many dentated fractures, or when the fragments
are not in apposition, as when they ride on each other (though in this

case and in some cases of impaction they may be brought into apposition
or made movable by extension), or are entirely separated, as in many
cases of fractured patella; and in some cases where one of two bones of

a limb is broken, and the sound bone prevents any movement being im-

pressed on the broken fragments of the other. It seems also that some

fragment of muscles or blood-clot may get between the fragments and

prevent crepitus. Taken altogether, however, it may be said that such
cases are exceptional, and that in most of them the presence of frac-

ture may be made out by the other signs. Crepitus may be present
in cases where there is no fracture. Effusion into the sheaths of ten-

dons or into the cavity of a joint will produce a sensation much resem-

bling crepitus. Effusion round the dislocated head of a bone sometimes
leads to a crepitus which very closely simulates that of fracture; and
caries of the joint surfaces is accompanied by a crepitus under passive
motion which is identical with that of broken bone. So that cases do
occur in which dislocation with considerable swelling, or a contusion or

sprain of a diseased joint is accompanied with crepitus. like that of frac-

ture. But such cases can be distinguished by careful examination, espe-

cially with the aid of chloroform. It ma}r be occasionally impossible to

be quite certain of the absence of fracture in cases of severe contusion

and in injuries of the chest, but in such instances it is more prudent to

treat the cases as a fracture. In injuries of the head also it is impossible
to affirm the absence of a simple fracture without displacement. But the

point is one of little moment. Thus it may be confident!}" stated that

fractures constituting substantial injuries are usually easy to diagnose.
Treatment. The general indications of treatment are very simple, but

1 Characteristic illustrations of impacted fracture are furnished by the extra-cap-
sular fracture of the cervix femoris. See the section on that subject.
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the method of carrying them out in practice can only be understood 1>\

studying each fracture separately. These general indications are: (l)to
reduce or u set " the fracture, i.e., to place both fragments in the position
which they occupied before the accident; (2) to maintain the fractured

ends in position for a period which experience shows to be sufficient to

avoid further displacement, and which varies for different fractures and
at different ages ; (3) to counteract unfavorable symptoms and com-

plications.
1. Setting the Fracture. A patient known or suspected to have re-

ceived a fracture ought to be conveyed home with all possible care,

having the limb defended by some temporary contrivance from all risk

of further movement, whereby many simple fractures are made com-

pound. For this purpose pieces of thin board or of sticks or of paste-
board ma}' be used, with such impromptu bandages as can easily be
made out of the clothes. He should be placed in bed (in cases at any
rate of fracture of the lower limbs) before any serious examination is

made, and the clothes carefully cut off' the injured limb. Then, in

order to reduce the displacement, its nature should first be carefully

ascertained, and steady gradual extension made in the appropriate direc-

tion by the surgeon, or, if necessary, by an assistant. Another assistant

makes counter-extension, i. e., steadies and fixes the upper part of the

limb and body so that the extending force acts on the lower fragment
only. When by these means the proper length is restored, a little judi-
cious manipulation will remedy any angular, lateral, or rotatory displace-
ment. In impacted fracture more powerful extension may be required in

order to disengage the fragments and restore the length of the limb, for

which purpose chloroform is to be given. But the violence necessary to

disengage an impacted fracture often produces disastrous consequences,
and in most cases the patient will be well advised to submit to the de-

formity which must ensue rather than run the risks incidental to violent

extension.

In setting a compound fracture there is often great difficulty from the

protruding fragment being tightly girt by the skin and other parts, or

from the irregular projection and interlocking of comminuted fragments.
It must be remembered that there are two ways in which a fracture may
be made compound, which are best illustrated by fractures of the leg.
In one case a cart-wheel may have passed over the limb, crushing and

tearing the soft parts off' the bone at the same time that the latter is

fractured. In this case there will most likely be a large wound, giving
free access to the fragments, which are not likely to be embraced by the

wound, though comminuted portions may require removal or replace-
ment before they can be accurately adjusted. In another case a man re-

ceives a simple fracture, and in his efforts to raise himself or in other

muscular efforts he drives one fragment (generally the upper) through
the skin. The fragment often protrudes to a great distance, and is tightly

grasped by the skin
;
but the wound is much smaller and less contused,

and the chance of its rapid union much greater. Whenever there is any
difficulty in the reduction of a compound fracture chloroform should be

administered, and the cause of the difficulty carefully ascertained. If it

be the small size of the wound probably a free division of the skin will

enable the surgeon to reduce the fragment, otherwise the latter must be

sawn or clipped away. If comminuted portions interpose the}' may be

occasionally pushed aside
;
but as they are generally much loosened from

the soft parts it is better to take them away. If portions of muscles or

fasciae are wedged in between the bones they can be drawn aside with a
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blunt hook or director. When the fracture is fairly set it must be put up
so as to leave the wound exposed, in order that the dressings may be ap-

plied without disturbing the fracture.

Amputation is required in cases where the main arteries, nerves, or

joints are also injured, or where the laceration of the soft parts is so

great that gangrene is inevitable. But the indications for amputation
vary much in the lower and upper limb. Thus, in compound fractures

laying open the knee-joint, amputation is usually (though by no means

always) necessary in the adult
; while, in compound fracture of the elbow

and shoulder, amputation is only performed in exceptional cases
;
and

similarly with injuries to the vessels or nerves, the surgeon is much more

disposed to recommend amputation in the lower than in the upper limb
;

and in all cases injuries which in the adult are a decided motive for am-

putation may be brought to a perfectly successful issue in a healthy
child without any operative interference.

2. Reduction Splints. When the fracture has been reduced the next
care of the surgeon is to maintain reduction. The general nature of the

apparatus used for this purpose need alone be treated of in this place,
since the special contrivances applicable to each form of fracture will be
described with each.

Fractures communicating with the cavities of the head and trunk, as a

rule, require no special apparatus. In fractured ribs, and sometimes in

fractured pelvis, a bandage is applied to maintain the parts at rest; but
even this is often found unnecessary.

In the extremities, however, some firmer basis is usually required, in

order to maintain the extension, and to prevent accidental displacement.
This is provided by splints, i. e., pieces of wood or metal, or of some
malleable compound, such as pasteboard, adapted to the size and shape
of the limb, embracing it more or less completely, and fixed on by baud-

ages, webbing straps, or otherwise, so as to keep the fractured ends as

accurately as possible in position, and immovable during the whole time
of treatment. Many of these apparatus will be found figured or described
in the sequel, under the head of the Special Fractures

;
and I do not know

that it is worth while to give any general description beyond what is to

be found in the chapter on Minor Surgery as to the art of splint-making.
Its main principles, however, can hardly be too often recapitulated.

They are these : the splints should fit the limbs as evenly as possible, ex-

tending as far on either side of the fractured part as is necessary to keep
the fracture quiet, without limiting the movement of the neighboring
joints, unless, indeed, it is necessary, with a view of obviating displace-
ment of the fractured bones, to include the joint in immediate contiguity
to the fracture, and this is very often the case. The splints should not

be so applied as to impede the return of blood from the limb and produce
oedema, still less so as to oppose the supply of blood, by which gangrene
and the loss of the limb has sometimes been caused. The splints must
not press anywhere on the soft parts so sharply as to cause ulceration.

Another form of retentive apparatus is the junk. It is used only in

fractures of the lower extremity. Its name is derived from juncus, a

reed
;
and it used to be formed of a piece of thick cane or reed (for which

a stick is now substituted) sewn into each side of a square piece of cloth.

The leg is wrapped in a thin pillow (the "junk-pillow") after the fracture

has been set, and the whole is steadied by being encircled in the junk,
which prevents any lateral or vertical displacement. The angular dis-

placement which might result from the toes dropping, and thus project-



TREATMENT. 143

ing the upper end of the lower fragment forwards, is obviated by ban-

daging the foot at right angles.

//i//nnmrflirti(: apparatus, or fracture-boxes, as they are more familiarly
termed, are troughs in which the limb is lixcd- by various contrivances of

straps, bandages, etc., screwed to the framework, so that the limb is main-
tained in the precise^position in which it has been placed after extension.

The trough is often formed of two pieces jointed together, so as to keep
up extension by means of a rack and pinion.

Extension Apparatus. The usual means of maintaining a permanent
extending force, by which the lower fragment may be drawn away from
the upper, is by means of a weight and pulley passing over the end of the

bed, as is so commonty done now in disease of the hip, and which will be
found delineated in the section on that subject. This plan is much in

use in America, I believe, in fracture of the femur; but the numerous at-

tempts which have been made to introduce it into English practice do
not seem hitherto to have been very successful.

Swings. One of the most painful and distressing features in the ordi-

nary treatment of fracture of the lower extremity, when the limb is kept
immovable on the bed, is that this immobility prevents the patient from

making any but the most restricted movements of the rest of the body.
Hence the invention of the swing, of which the kind now in almost uni-

versal use for the lower extremity, is that devised by Mr. Salter, which
will be found described in the section on Fracture of the Leg. Injuries
of the arm and excisions of the elbow are often found treated with great
comfort to the patient by swinging the forearm by means of a pulley from
a pole projecting over the bed or from the bedstead (see Excision of the

Elbow).
3. Treatment of Complications. After the fracture has been set and

put up, the only thing necessary is to keep watch for, and counteract, any
complication which may ensue. In cases of simple fracture these are

commonly few and trivial, so that these fractures are hardly ever danger-
ous to life, and with moderate care are usually brought to unite without
serious deformity. The chief points are : to see that the displacement is

not reproduced, through slipping or imperfection of the apparatus, and to

that end to renew the measurement, and, if possible, examine the seat of

fracture from time to time say every week ;
to combat the painful spasms

which sometimes attack fractures, for which purpose even pressure, as by
careful bandaging or strapping, is the most efficient treatment; to relieve

the neuralgic pain which is occasionally very distressing, by blisters

dusted with opium or morphia, by hypodermic injections, and by the usual

remedies for neuralgia; to treat the very distressing itching which some-
times attacks the skin by sedative ointments or lotions

;
and to open ab-

scesses, should any unfortunately form, as early as necessary.

Compound fractures are much more difficult to treat with success, and
far more exposed to complications of all kinds. They usually unite by
suppuration and granulation, especially in the lower extremity ;

the in-

flamed bone often dies
;
ihe matter frequently burrows about the limb,

requiring incisions in various parts, which interfere with the application
of the splints. The surgeon, therefore, lias to be constantly on the

watch to provide free exit for retained matter, to remove sequestra, to

incise tense, inflamed parts, and to combat all other complications. I

have elsewhere expressed m}- strong sense of the value of the so-called

"antiseptic" method in cases of this nature (see page 49).

Wounds of the bone are not exactly the same thing as fractures, yet it is
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difficult to establish any essential difference. As seen in practice they
are generally caused by gunshot, which sometimes perforates the bone,

punching a hole more or less cleanly through it, or else splinters and
comminutes its substance, causing a compound fracture. In rarer cases
the bones are cut into by a sharp-edged weapon, without an}' solution
of continuity of the entire bone, though very probably fissures may
run down, radiating from the wound to some distance in its substance.
These wounds of bone are liable to many of the same dangers as com-

pound fractures, and they unite by the same process.

Closely connected also with the subject of fractures of the bones is that
of injury of cartilages. In many cases of fracture in all those which
communicate with joints, and in many of those of the ribs cartilages
are also fractured

;
and many wounds involve the cartilages to a greater

or less extent. Some of these injuries are definite subjects of surgical
treatment as, for instance, fracture of the costal cartilages which will

be found treated of in the sequel; but as a general rule the injury is an
unnoticed and a subordinate complication of a graver lesion. The pro-
cess of union will be spoken of hereafter.

UNION OF FRACTURES.

The union of simple fractures is generally effected by a process of

inflammatory exudation and organization analogous to that of union by
first intention in soft parts ;

while compound fractures usually unite by
a process of suppuration and granulation (second intention) ;

but excep-
tions occur to both these rules, i. e., we meet sometimes with simple frac-

tures which heal by suppuration, and with compound fractures which
unite by simple adhesion.

The process of union of a simple fracture ma}^ be thus described :

The injury causes effusion of blood around the fractured ends, and
between the bone and periosteum, as far as the latter is torn away from
the bone. The muscles also are more or less lacerated. All this is re-

paired in the usual way; the blood being gradually absorbed, and the

muscular fibres united by fibrous tissue. This process is going on simul-

taneously with that of the repair of the fracture itself.

Supposing the fracture to be placed in good apposition, and kept quiet,
a fibrinous material is exuded between the fractured ends. The period
at which this exudation commences varies with many circumstances,
the patient's age, the size of the bone, etc. For a large bone in an adult

it may be given at about ten or twelve days. The exudation (technically
termed "callus") is furnished by the vessels both of the bone and of the

periosteum.
Fibrous tissue and earthy material are developed in this exudation

almost simultaneously in many cases; and sometimes, especially in

children, fibro-cartilage. True cartilage is met with in animals, but its

occurrence in man is doubtful. The "callus," or uniting material, is

then developed into bone, as in the intramembranous process of ossifi-

cation. The new bone is spongy and porous at first, but gradually
hardens.

If the fragments are not in good position this tissue may fill up the

angle between them, or even extend into the medullary tube. It fills all

the space internal to the periosteum (i. e., the whole medullary canal) ;

and if the periosteum has been torn, that membrane is at first lost in
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a mass of newly formed callus. Gradually this mass is modelled down.
the medullary tube restored, ancl

the periosteum again becomes '''"' 30-

recognizable.
AVhen the fragments overlap,

the uniting medium is developed
only between them not, as a

rule, over the exposed ends or

in the medullary canal
;
but as

to the latter point there is con-

siderable variety in different

cases. The annexed figure shows
a simple fracture, where the pa-
tient died before the union was

quite firm. The callus which
was thrown out has become ossi-

fied, though the ossification is

not yet complete. The bony de-

posit, however, is seen to extend
over the end of the medullary
canal of the upper fragment ;

and
this is the case in the lower

fragment also. If the reader
will compare some of the illus-

trations to the chapter on In-

juries of the Lower Extremity he
will find that the condition of
the medullary canal varies con-

siderably. The uniting material

usually fills up only the angle
between the fragments and the

space which is left between the

detached periosteum and the

bone, and this is not often great.
But there are cases where such

periosteal deposits, uniting
with separated splinters, form
substantial bridges across the

fracture, and afford a great deal

of the solid uniting material

(Fig. 31).
In animals, and in man when

the fractured ends are not kept

quiet, this process is modified by the time of the patient's death (ten weeks after the ac-

the formation around the fraC- cident) was so porous as to give way in part during
, -, -i n T , f maceration. The ends of the medullary canal are
tured ends of a ring or splint of

sealed The upper fr;lgmeilt is lylng ^ thc inner
"
provisional Callus." side of the lower; the lower fragment is directed from

The process Of formation of below outwards and backwards. From St. George's

VHT\VI QI C\T\ nl f*nllnQ liac lif*on nvti Hospital -Museum, oGr. l, JNO. lo/

FIG. 31.-Union of fracture by the attachment to

flCially divided llltO five Stages : each fragment of a bridge formed by aseparated splin-

1. The first is that ofexudation ter. From a preparation (No. 2938) in the Museum of

of reparative material, external the Royal College of Surgeons. (Syst. of Surg., 2d L,

, . , ,, J vol. ii, p. 71.)and internal to the fragments,
z.e., between the fragments and the periosteum, and between the medullary

10

FIG. 30. A badly set fracture of the femur. The two

fragments are united by a bridge of soft bone, which at
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membrane and the bone. This occupies a period averaging from eight to
ten days.

2. The provisional callus then acquires the firmness and structure of

fibro-cartilage or cartilage in from ten to twenty-five days.
3. Both the external and internal callus then ossify into spongy bone

in from twenty-five to sixty days.

FIG. 32.

Union by provisional callus in the human subject. The provisional callus has ossified, the fractured

ends being still united by fibrous tissue only. A fractured rib three months after the accident. St.

George's Hospital Museum, Ser. i, No. 72. (System of Surgery, 2d ed., vol. ii, p. 73.)

4. The provisional bony callus is then modelled down and becomes

compact bone, the ends of the fracture being still distinct from each other

(Fig. 32).

5. Lastty, the permanent bond of bony union, or "
permanent callus,"

forms between the broken ends, and the provisional callus is more or less

completely reabsorbed
;
so that the periosteal swelling disappears, and

the medullary canal is restored. The period occupied by these two latter

stages of the process is too uncertain to be stated even approximately.
In some cases the provisional bony callus remains permanent, and

the fractured ends lie within it, either ununited or only connected by
ligament.
As the formation of provisional callus is the result of the irritation pro-

duced by motion of the fragments, it is exceptional in man, though b}*

no means unknown
; while, on the other hand, its absence is rare, though

also not unknown, in animals. In the human subject the ribs, which
cannot be kept immovable, usually unite in this manner, and the clavicle

for the same reason very generally. Any fracture, however, which from
accidental circumstances cannot be treated in the usual manner may
undergo this process, of which the humerus represented in the annexed

figure (Fig. 33) is a good example. For obvious reasons it is more com-
mon in childhood. The buttresses of bone which are sometimes found
around fractures, particularly near the hip, are analogous to the pro-
visional callus.

The union of inflamed simple fractures and of compound fractures is

by granulation. The fractured ends are inclosed in an imperfect capsule
formed by the thickened and inflamed soft parts within which the injured
ends of the bone suppurate, and often become necrosed in part ; granu-
lations spring up from them

;
the medullary canal is more or less trenched

upon, and perhaps filled up with ossifying material, in which bone is

slowly and irregularly deposited. The medullary canal is often perma-
nently closed, especially when it has been freety exposed (as by the pro-

jection of the fragment) ;
but occasionally after a long period it may be
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restored. This union by granulation is a far more tedious prongs than

that by adhesion, generally occupying as many months as the other dors
weeks

;
and it is liable to all kinds of irregularities from the separation

of fragments which become necrosed in consequence of the suppuration
of the parts which surround and nourish them, from erysipelas or diffuse

inflammation, from burrowing of matter in the limb in fact, from all the

complications incidental to severe injuries involving bone. And such

suppurating compound fractures are one of

the most fruitful sources of pyaemia. It is

therefore important to procure the imme-
diate union of the wound whenever that

is possible so as to convert the compound
into a simple fracture

;
and this is the more

important the more vital is the organ which
is in contact with the fractured bone. Hence
the care with which surgeons endeavor to

procure the union of a scalp-wound which

exposes a fracture of the skull, or a wound
of the chest communicating with a fractured

rib. But it must be added that such attempts
are of very doubtful utility in cases where,
from extensive laceration and contusion, the

wound must almost inevitably suppurate,
and where the consequent suppuration will

be prevented from finding an exit by the

material used in sealing the wound. Much,
however, may doubtless be done by care-

fully sealing wounds with some antiseptic

substance, and keeping all their parts in

gentle apposition by appropriate bandag-
ing ;

but in so treating the wound of a com-

pound fracture the surgeon should watch

vigilantly for any indication of burrowing
matter, and give it instant vent.

Irregular Union. Irregularities occur provisional callus in the human subject
,.

t

y
. , The patient was admitted into hospital

in all these processes, whereby special cases with fracture of the humerus, which

are made to differ from that which is re- could never be kept quiet, in conse-

garded as the typical course of each kind iuence of his sufferins frora repeated

^f . rp , -U- * * *i i .
attacks of delirium tremens, of which

of union.
r

l he chief of these irregularities he died about a month after the acci.

which needs notice here is the absorption dent.

which sometimes goes on in the neighbor-
A <*entated fracture was found just

ing hone contemporaneously with the union ^"S
Of the line of fracture itself. This IS often in a sheath or ferule of fibrous tissue

Seen in thin paperv bones like those Of the about a quarter of an inch thick, and

Orbit (see Injuries Of the Head}. And it extending about an inch above ami be-

.
J

, ,, low the fracture. A hole has been cut
is often noticed that fractures of the base in this sheath in order to show the

Of the skull, though they may Unite, do SO pointed end of the lower fragment,

very imperfectly, and that
'

parts of the which is seen to be iuite ununited to

~ '

n. *j ' the upper fragment, and its surface is

fissure are often wider when the repair is
free from deposit for a short distance

complete than they were at the time of the below the actual fracture. The frag-

illjlirv
ments are freely movable on each

The arrest of the process of union at any 3S*&JZSSS*Z
Stage Will lead tO the VariOUS forms Of Ull- St. George's Hospital Museum, Ser. i,

united fracture, as will be obvious from the NO. 105.

sequel.

Union of fracture by ensheathing or
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FIG. 34.

Delayed Union. The usual period for the union of each fracture is

specified in treating of each. But it must be understood that these periods
are averages only. Various disturbances of health may cause delay in

union such are acute diseases, as fever, or chronic affections, as scurvy,

possibly syphilis, and frequently disease of the kidneys leading to a phos-

phatic state of the urine. 1 All such causes, however, allowing the reality
of all of them (which is a matter of considerable doubt), are rare

;
far

more commonly the union of fracture is delayed or prevented by inju-
dicious treatment, as by tight bandaging, obstructing the blood-supply,

or the other extreme of negligent apposition, allow-

ing movement. Bat cases of delayed union are met
with in which no such cause can be traced, where
the patient seems to be in his usual health, and the

fracture to have been properly treated. 2

In such instances of delayed union the indications

for treatment are obviously, in the first place, to

examine the patient's local and general condition,
with a view to correct alkalescence of urine by the

exhibition of mineral acids, to neutralize the syphil-
itic condition by mercury or iodide of potassium,
and to improve the general health by fresh air if

possible. The local condition must be improved by
correcting any obvious defect in the apparatus em-

ployed, and by gently rubbing or shampooing the

parts around the fracture. Some fractures of the

lower limb, which have remained movable beyond
the usual time, will unite if the patient is allowed to

get up and move about a little with the limb in a

case firm enough to prevent it from bending, yet not
Ummited fracture (soft So tight as to make it swell. In other cases (whether

in the upper or lower limb) union may be procured
by fixing the two fragments in an apparatus made
of two parts movable on each other, and provided

with a screw and ratchet, by which the fragments can be pressed together.
The aim of all these devices is to excite a little more action in the parts,
and thus stimulate the fractured ends to throw out bone.

Ser.i, NO. 202a.

Ununited Fracture. By some such means as these union may be pro-

cured, even after considerable delay, when there is no definite obstacle

to it. There will still remain a small proportion of cases in which the

fragments continue permanently ununited at least by bone and there-

fore are freely movable on each other.

This takes place in one of three ways, i. e., the fragments are either

united by a soft material (which is sometimes called ligamentous union)
or by a false joint ;

or they are truly ununited, i.e., are in no apposition
whatever.

1
Pregnancy and lactation are said sometimes to retard union, though they cer-

tainly do not commonly do so. The subject is discussed, and several interesting cases

quoted, in Norris's Contributions to Practical Surgery, pp. 25, 28. The cutting off

of the blood-supply through the nutrient artery is also believed by Mr. Curling to

retard union (Med.-Chir. Trans., vol. xx). And Mr. Callender has pointed out the

frequency of obstruction of the main vein from contusion in the injury, causing
oedema, as a condition involving delay in the union of the fracture (Med.-Chir. Trans

,

vol. li, p. 152).
2 On the far greater frequency of the local causes of non-union, especially bad treat-

ment, than the constitutional, see Callender, op. cit.
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Ligamejifous Union. The first form of unnnitcd fracture is seen in I-'iu
r

-

34, and a comparison of Fig. 33 (p. 147) will show its striking similarity
to the condition of a provisional callus before ossification. Sometimes,
indeed, in these cases of soft union there is a regular provisional callus,

inclosing the broken ends in a splint or ferule, just as is seen in animals,
and possibly containing fibro-cartilage. This soft or ligamentous union
is the most common condition of ununited fracture.

FIG. 35. FIG. 36.

FIG. 35. An ununited fracture (false joint) of the tibia, The fracture had existed seventeen years,
and the utility of the limb had been almost perfect, the patient having gained his livelihood by walk-

ing as a messenger at one of the clubs
;
he merely used a stick. The ends of the fracture, a, are rounded,

the lower end being worn into a kind of cup to receive the upper end. They are lined by a fibre-car-

tilaginous substance, and were inclosed in a firm fibrous capsule, which has been removed in order to

display the false joint. There was even a membrane lining the ends and secreting a substance some-

thing like synovia. A false joint also exists between the tibia and fibula, near the fracture. The fibula,

b, is much curved, and is very much thickened, so as to bear the weight of the body. The tibia, as

shown at c, is considerably atrophied, so that a thin shell only remains to represent its compact ex-

terior. From a specimen in St. George's Hospital Museum, Ser. i, No. 202.

FIG. 36. Ununited fracture of both bones of the leg in a child set. 10, for which amputation was per-
formed. The leg had been fractured eight years before, and had, it was said, been refractured on two

subsequent occasions, a. The atrophied upper end of the lower fragment of the tibia, a'. The lower
end of the upper fragment. This is not in any contact with the former, but is united to the back of

the lower fragment below by a kind of capsular membrane. This is the case also with the fibula. The

upper end of the lower fragment of the fibula is not plainly seen, being buried in the fibres of the ex-

tensor long. dig. The tendons of the tib. anticus and extr. prop, pollicis are seen, pushed outwards by
the fragment of the tibia. 6. Shows the heel and the atrophied tendo Achillis. From St. George's

Hospital Museum, Ser. i, No. 203.

False Joint. Another form of the lesion is that which is shown in Fig.

35, in which by the movement of the two parts of the fracture on each
other & false joint (" pseudarthrosis ") has been formed in the centre of
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the soft uniting medium, which then takes the form of a more or less regu-
lar capsule.

1

True Non-Union. Again, the broken ends may be in no apposition at

all. A familiar example is that of a fracture of the patella, where the

fragment is sometimes drawn far up the thigh, and is quite unconnected
with the part which remains attached to the tibia. Fig. 36 shows another

example of something of this kind. In that preparation, however, though
the upper ends of the lower fragments are in no connection whatever
with the lower ends of the upper fragments, yet these latter have an im-

perfect fibrous connection to a lower part of each lower fragment, so that

it may be said that some attempt, though very imperfect and ineffectual,
has been made to re-establish the solidity of the limb.

It is not easy during life to give a confident opinion as to the exact

anatomical condition of a case of ununited fracture; but if the fractured

ends are widely separated, and no motion of one is produced by moving
the other, we may suspect entire non-union

;
if they move freely on each

other with grating, or pseudo-crepitus, like that felt in an old rheumatic

joint, we conclude that the case is probably one of false joint; if they are

more or less freely movable on each other, but without grating, we may
put it down as probably an instance of ligamentous union, remembering
also that this is by far the most common condition, as it is also the most
favorable for treatment.

In cases of true non-union, and frequently in those of false joint, the

fragments are greatly atrophied, as shown in the figures.
Treatment. The treatment of ununited fracture must be regulated in

the first place by the utility of the limb, and in the next place by the age
and health of the patient. The former varies very greatly. Thus Fig. 35

shows a case in which the fibula having remained unbroken (or having
united), and having also become sufficiently hypertrophied to bear the

weight of the body, the leg was so useful that the patient could earn his

living by walking. In such a case it is needless to say that there is no
motive for surgical interference. Mr. Prescott Hewett told me a short time

ago ofa case which he had seen in private, where a lady had an ununited
fracture of the femur. This was most freely movable when she laid down,
and when she stood up the two fragments locked together in such a way that

she could walk fairly well, though with a limp. In such a case, and in fact

generally when the patient's life is not made wretched by his infirmity, it

is better to avoid any serious operation, for all such operations involve a

good deal of danger. All operations on the upper limb are both more

likely to succeed and much less dangerous than similar operations in the

lower extremity. As there is no absolute separation between cases of

delayed union and those of non-union, it is better to treat every case when
first seen, if at any reasonable period after the injury, by the milder

measures which have been recommended in cases of delayed union. I

have seen judicious apposition and mutual pressure of the fragments on
each other by means of a rack and pinion apparatus successfully employed
in many such cases. Shampooing the part, slight rubbing of the frag-
ments on each other, occasional slight inflammation set up by blisters and
other means, have been recommended. And of course careful attention

to the general health, and especially the condition of the urine, is under-

stood to be a necessary preliminary to all kinds of treatment.

1 There is an interesting preparation in the Museum of the College of Surgeons,

showing numerous loose bodies ("loose cartilages ") in one of these false joints. See

Sj'st. of Surg., *2d ed.,.vol. ii, p. 80.
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If these means fail, and if the loss of power is not grave enough in the

Burgeon's judgment to justify his exposing the i)atient to any risk of his

life, or if the patient is in such a condition of health that he can hardly
'hi- expected to survive the operation, the case must be abandoned, with

such palliation us an apparatus can provide.
In cases, however? which are more hopeful as far as the patient is con-

cerned, and where the infirmity is grave enough to justify the risk, the

surgeon must very carefully examine the relations of the fragments to

each other; their connection, as far as he can make it out, their size, and
the possibility of bringing their ends into apposition by extension. He
then has the choice of a great number of expedients. There are cases of
false joint in which the cavity between the fragments maybe obliterated

by scraping the ends with a tenotomy knife, keeping them afterwards at

rest in the natural position ;
and other cases where union seems to be

prevented by some piece of muscle or fascia which has got between the

fragments where a similar operation will succeed. There are cases (appar-

Gut\y both of false joint and of ligamentous union) where ossification has

ensued on the passage of a scton between the ends, which should not be
allowed to remain in much above a week. The measure appears to have
had little success in England. Dr. Norris, however, says of it that

"results in America have proved it one of the safest, least painful, and
most efficacious of the numerous operations that are performed for the cure

Of pseudarthrosis" (op. cit., p. 90). Sometimes the surgeon has cut down
on the fractured ends in order to pass the seton; but, as a general rule,
when a seton cannot be passed without previous exposure of the bone,
the probably more effectual and certainly less dangerous expedient is

adopted of driving ivory pegs into the fragments, as recommended by
Dieffenbach. The fragments are sufficiently exposed to drill holes into

them, and then into these holes ivory pegs are driven, and the projecting
ends cut off. The buried part excites an effusion of bone around, and by
such effusion the fracture is united, much as it is by the periosteal bridge
of bone figured on p. 145. The buried part of the peg sometime makes
its way out, sometimes perhaps is absorbed, and probably is sometimes

encapstiled, and remains as lodged bullets do. The number of pegs to be

driven into each fragment will depend on the size of the bone, and other

circumstances. Mr. Erichsen speaks of having successfully used five

pegs in a fracture of the hnmerus. Mr. Bickersteth has used copper nails

in the same way,
1 or has driven a drill, the end of which is removable,

from one fragment into but not through the other, and left the drill in

the bone until it fell out. If one drill be not enough to support the frag-
ments two or even more can be employed, a plan which has the advan-

tage of requiring no external incision. The drills are simply driven in

from the surface of the body.
Another plan is to drive a metal suture from one end into the other by

means of the drill, which is made to perforate both fragments obliquely;
2

but this is commonly combined with the next plan, viz.:

Resection of Ends. To cut down on the fracture and to remove a slice

from either fragment, after which the ends may be wired together, if the

surgeon thinks right. Mr. Mason suggests that a needle may be driven

through the ends, and the wire cast in a loop or figure of 8 round the

needle, and this may be necessary when the sutures are very oblique,

1 Med. Clin. Trans., vol. xlvii, p. 115.
2 Mason, Med.-Chir. Trans., vol. liv, p. 313.
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otherwise the simple insertion of a peg or pin is sufficient to keep the

fragments in apposition.

Subperiosteal Resection. The late Mr. Jordan of Manchester suggested
the subperiosteal resection of the fragments,

1 a tube of periosteum being
dissected up first, and the portions of bone removed, as far as possible
bare of periosteum ;

and though this may not always be practicable, yet
there is no doubt of the desirability of saving any periosteum which can

be recognized and separated from the bone.

Transplantation of Bone. Lately an operation has been prescribed by
Professor Nnssbaum of Munich in a case of non-union of the ulnar, the

result of loss of bone from gunshot fracture, which he denominates
"
transplantation of bone." 2 It consists essentially in cutting off from

the rest of the bone a portion of its external shell covered by the perios-

teum, and leaving this shell of bon* attached to the remainder by means
of the periosteum covering its terminal extremity, which is to be care-

fully preserved from injury, since it is the medium of the future repair.
The semi-detached and now quite movable bone is next displaced into the

gap in the same way as a flap of skin is twisted in a plastic operation and
fixed in the indurated soft tissues of which the gap is formed. The

uniting ligament and the atrophied ends of the fracture, together with

the cartilaginous [fibrous?] tissue which covered them are removed, as

being in the way. This operation could only be attempted in cases where

the separation between the fragments is unusually great ;
and its utility

must be tried by further experience.
After all operations for un united fracture it will be recollected that

careful support in a firm splint or case of leather, plaster of Paris, or

other material, is indispensable.
There are many cases where subcutaneous section of the muscles which

displace the fragments must be added to the other operative proceedings.

Amputation. Finally, there are cases so complicated, or of such long

standing, or where previous operations have so far failed, that amputation

may be best.

Vicious Union. The fracture may have united by bone, but with con-

siderable deformity and loss of the functions of the limb. The kinds of

vicious union spoken of are union of two contiguous bones, union with

displacement, and projection of one of the fragments. The first and last

may be summarily dismissed. Union of two contiguous bones is of no

importance in the ribs, and of comparatively little in the leg. In the

forearm it has, in one recorded case, been held to justify the resection of

the bone.3

Projection of one of the fragments, or possibly of a com-
minuted piece, is to be dealt with like any other exostosis. i. ., when

sufficiently inconvenient the projecting piece must be removed. But the

cases we are ordinarily called upon to treat are those in which, from neg-

lect, from unruliness on the part of the patient, or from yielding of the

union after supposed cure, the deformity has either never been corrected

or has recurred, and the limb is more or less entirely useless. Such cases

are by no means hopeless. If only a short time has elapsed after the in-

jury the deformity will often yield to extension by the pulleys, combined
with firm pressure on the part under chloroform

;
or it may be reduced

more gradually (as bent bones are in childhood) by pressure, with pads,

1 Traitement des Pseudarth roses par PAutoplastie p^riostique, Paris, 1860.
2 Lond. Med. Kecord, March 31, 1875.
8 By Gardeil, quoted by Malgaigne, p. 272. Packard's translation.
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etc., on the angle ;
the pressure being antagoni/rd by a splint on the op-

posite side of the limb. In many cases refracture of the limb is just ill-

able, and in almost all when it is indicated the attempt may be made
with impunity. The danger of producing fresh fracture at the wrong
place is so slight that it need hardly be taken into account. Mr. Skc\ '

has shown that even* the smaller bones, such as the radius or the fibula,
are not easily broken, even when out of the body, by the utmost force

which a strong man can exert; and, when covered by soft parts, they
would be still less easy to break; while the larger bones, on which the

attempt is usually made, the femur or tibia, are of course quite secure.

But at the seat of fracture, and especially in cases of vicious union, the

uniting material remains long imperfectly ossified, and will give way in

some cases more than a year after the injury. I have seen the femur re-

fractured, thirteen months after the accident, with perfect ease. The
operation is a very simple one. The limb is brought over the edge of the

table a little beyond the fracture
;
its upper part is steadied by assistants,

and the surgeon leans on it with all the force he can exert till it gives

way, changes of position, rotation, etc., being emplo\<ed as may be neces-

sary. Mr. Skey says
" the act of disuniting the bone is effected by slow

laceration rather than by a snap or fracture ;" in fact, its possibility de-

pends on the ossification of the callus being incomplete. After it has
been effected the limb must be extended as near as possible to the original

length, by pulleys if necessary, and fixed by splints in that position.
There may be cases in which the surgeon may think it right to divide

a fracture perfectly united, but in a vicious position, at any time after the

injury, and when the bone can no longer be refractured. This may be
done either by direct incision

2 or by subcutaneous section, as is done in

vicious anchylosis of joints (see below, the section on anchylosis) ; or, as

has lately been ingeniously suggested by Langenbeck,
3 the projecting

portion of the bone may first be considerably weakened, by boring a large
hole through it, and extending this hole by means of a keyhole saw till

only a small bridge remains on either side. Then the wound is dressed,
and the limb put into a plaster of Paris splint until it has healed, when
the weakened part is easily fractured and put straight, and there remains

only a simple fracture to treat.

DISLOCATION.

The word "
dislocation," when used by itself in surgical works, is in-

tended to signify the forcible displacement of one articular surface of a

joint from another. Other organs also are subject to dislocation
;
thus

dislocation of the lens and of the testicle are spoken of, but in such cases

the name of the displaced organ is always added. Dislocation of joints
also occurs as a consequence of disease (pathological dislocation, frequent
in the knee and hip), and sometimes as the result of malformation (con-

genital dislocation). Traumatic or true dislocation maybe complete i. e.,

where no portions of the two articular surfaces are in contact or incom-

plete, when a part of one still remains applied to the articular surface of

the other bone. When the bone, besides being dislocated, is exposed by
a wound, the dislocation is said to be compound. It is universal in

1 Med.-Chir. Trans., vol. xlii. A most valuable paper on this subject.
2 See Lister, Brit. Med. Journal, Oct. 81, 1868, p. 462. .

3 Lond. Med. Record, March 31, 1875, p. 198.
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modern surgical works to describe dislocations as being of the more
movable bone, or of that bone which is situated furthest from the trunk,
but in the older writers this rule is not followed. Thus Sir A. Cooper
described the dislocations of the ankle as being of the tibia and fibula,

which are now described as dislocations of the foot. This difference of

nomenclature of course reverses the direction in which the part is said to

be dislocated, sin'ce a displacement which, if described with reference to

the leg is inwards, becomes outwards when the foot is said to be dis-

placed.
General Symptoms. There are a few points which ought to be mentioned

as concerning dislocations in general before the individual injuries are

described. The signs of a dislocation are, loss of the natural shape of

the part, loss of the movements of the joint, both active and passive, in

different degrees, and alteration of the relations of the bony prominences
to each other, together with an absence of the signs of fracture, when the

dislocation is pure ;
but it is not uncommon for the dislocation to be ac-

companied by fracture of some bony process, or even of the shaft of the

bone in the neighborhood.
Reduction. Having diagnosed the existence of dislocation, the sur-

geon's aim is to reduce it, i. e., to restore the displaced bone to its natural

position. As a general rule all dislocations are accompanied by more or

less laceration of the capsule of the joint, or some of its special liga-
ments and of the muscles around it, while others of the muscles are put
on the stretch and others shortened. After a time the displaced head of

the bone contracts adhesions to the other bones and to the parts around,
and, especially where there has been much motion of the bones on each

other, a kind of new articulation may be formed, while the old articular

cavity may be more or less completely filled up. The obstacles to the

return of recent dislocations depend on the resistance of the displaced
muscles, on the interlocking of the bones, or on the interposition of the

capsule or some of its accessory structures between the dislocated bone
and the cavity to which it is to be returned. Many of these obstacles

are more easily overcome by appropriate manipulation than by force, so

that dislocations of the hip, for which it used to be thought necessary to

exhaust the muscular force by bleeding and antimony, and then to use

violent extension by means of pulleys, are now usually reduced under
chloroform with extreme facility by simply disengaging the head of the

bone from its acquired position, when the muscles at once restore it to its

natural one.

In old dislocations the difficulty of reduction depends on the formation
of adhesions between the two bones, on the permanent contraction of the

shortened muscles, and on inflammatory deposit filling up the old articu-

lar cavity, which sometimes renders the return of the bone impossible,
and at others even fills up the cavity altogether. The shape of the dis-

placed bone itself also becomes altered by pressure or by inflammation.
As these difficulties increase very speedily in the first week or two

after the injury, it is of the greatest importance to recognize the nature

of the accident, and apply the appropriate remedy as early as possible.
When a dislocation has existed for a very long time it is very doubtful
whether its reduction is physically possible, or whether, if it were re-

duced, the limb would gain or lose in utility.
When a dislocation has been successfully and completely reduced the

lacerated capsule and muscles quickly heal, and everything returns to a

condition of health, the joint regaining its normal movements, and to a

great extent its normal stability, but often not completely, for dislocated
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joints, and particularly the shoulder and the lower jaw, are very liable 1o

renewed dislocation
;
and the oftener they are dislocated the weaker and

more lax the capsule becomes, and the more easily may the dislocation

be reproduced. And it must also be recollected that the laceration of
the capsule in a dislocation is often very extensive at least it seems so
from experiments on'the dead subject and that the healing of an exten-
sive rent in a structure so lowly organized as a thick aponeurosis must
be a somewhat slow process ;

so that for a time which it is not very easy
to calculate the laceration either remains uiihealed or so weakly united
that it may easily give way again. Hence the care which surgeons
always exhibit to keep the joint at perfect rest for two or three weeks
after a dislocation, and to enjoin on the patient great caution in move-
ment and the wearing of some retentive apparatus for a considerable time
after this. Want of care and sudden motion soon after a dislocation,
even irrespective of any violence, will very often reproduce the disloca-

tion, which, however, is always easily reduced. So also in old disloca-

tions which are liable to recur, they are always reduced with proportion-
ate facility.

Repair of Injuries of Cartilage. It remains to say a few words as to

the method of repair in wounds or fractures of cartilage. The method of
union -of fractures is best studied in those of the costal cartilages and
those of the articular cartiiage of the femur, which is so often involved
in the fractures which run into the knee-joint. The uniting medium
seems to differ somewhat in accordance with the different qualities of the

cartilage involved. Thus the costal cartilages, which are naturally prone
to ossify, unite very commonly by bone,

1 or by a mixture of bone and

cartilage. Fracture of articular cartilage is usually very slow of healing,
and the cartilage is found unchanged close to the seat of fracture

;
ulti-

mately the breach of surface is usually repaired by a layer of fibrous tissue

or by a mixture of fibrous tissue and cartilage.
2 In wounds of cartilage

made for purposes of experiment on the lower animals Dr. lledfern has
found that the resulting changes affect both the cells and the intercellular

substance, though only to a slight distance from the seat of injury. They
display a very strong teridenc^y to heal without any further destructive

changes, and this repair is brought about either by the production of

fibrous tissue or by calcareous deposit leading to calcification of the en-

tire cartilage. Dr. Redfern describes both the cells and the intercellular

substance of the injured cartilage as taking part in the production of the

fibrous tissue, the intercellular substance fibrillating and becoming re-

placed by a material exactly resembling white fibrous tissue, while the

cartilage-cells increase in size, and their nuclei give place to a number of

corpuscles. Then the wall of the cell becomes identified with the hyaline
intercellular substance and the corpuscles are set free, and while the

1 In the Museum of St. George's Hospital are three specimens of fracture of costal

cartilages (Ser. I, Nos. 67, 68, 69), all united by bone. 'Mr. Poland refers to three

in St. Bartholomew's Hospital Museum, in one of which the union is entirely and in

another partially bony, cartilage being mixed with the bone; in the third the frac-

ture is repaired by the growth of a new cartilaginous substance.
2 In the Museum of St. George's Hospital (1, 193) is the preparation of a fracture

running into the knee-joint, received twenty-eight days before the patient's death. " On
the articular surface a thin layer of firm fibrin, of a light-brown color, is interspersed
between the cartilaginous margins of the fracture, the cartilage itself having as yet

undergone no change." A preparation, exactly similar to this, is figured in the sec-

tion on fracture of the femur.
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hyaline intercellular substance is becoming fibrillar and forming the

white fibrous substance, the corpuscles are developed into the nuclear or

elastic fibres.
1

From these researches Dr. Redfern concludes that "
uncomplicated

lesions of cartilages (especially such as have been artificially produced
in the lower animals) manifest a very decided tendency to spontaneous
cure by the production of fibrous tissue, or by calcification of the whole

cartilage left after the injury ;" and that the " diseased action arising
from circumscribed destruction of the articular cartilages of the lower

animals evinces no tendency to extend to the remaining parts of these

textures, nor to involve other structures, and lead to serious disease of

the joint."

Uncomplicated lesions of cartilages are of course very rare in the

human subject, but the examination of specimens such as that above
referred to from St. George's Museum leads us to believe that Dr. Red-
fern's conclusions are true in the main when applied to the human sub-

ject ;
that is to say, that cartilage is prone to repair, and that the disease

produced in it by traumatic injury rarety extends far from the part

injured.

CHAPTEK VII.

INJURIES OF THE HEAD.

INJURIES of the head are matters of equal importance and interest. It

is an old and good rule in surgery "never to look lightly on any injury
of the head, however trifling it may appear." Very grave anatomical
lesions may have been produced by injuries which appear trivial. Cases
are recorded in which a weapon has passed deeply into the brain, through
the papery bones of the orbit, and has left a fragment there, and the

man has gone about his business thinking he had only received a scratch

on the eyelid, till inflammation of the brain has set in, and the foreign

body has been found after death. 2

So, again, a slight tap on the skull

may possibly cause rupture of a large vessel or laceration of the brain,
followed by fatal haemorrhage or inflammation. And again, lesions really

very slight in themselves may be followed by the most alarming and even
fatal consequences. I once saw a man who was in hospital for a small

sebaceous tumor of the scalp. The surgeon under whose care he was
had forgotten the case and overlooked the man for some days. One day
he happened to come into the ward where the man was sitting, who got

up and reminded him of his inadvertence. The surgeon apologized,
took out his pocket-case, made a little incision, and squeezed out the

1 Redfern. Anormal nutrition of cartilage, pp. 67 et seq.
2 Several such cases have been published ;

in one case it was the end of a walking-
cane with which a soldier was fencing with his comrade; in another the ferule of an
umbrella which a testy old gentleman poked into the eye of a man who ran against
him in the street.
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tumor in an instant. The patient thanked him and went to hi- --.it

again. But in ten days he was dead of pyaemia. And every one nin-t

have seen, both in public and private practice, cases in which very

injuries of the head have set up frightful attacks of erysipelas, or

been followed by brain-symptoms quite disproportionate to their :ipp:mMit

gravity. Though, therefore, these unfortunate cases are comparativelv

rare, they must be borne in mind as an argument for caution in the treat-

ment and some reserve in the prognosis.

Classification. Injuries of the head maybe thus divided: I. Simple
contusion of the soft parts. II. Scalp-wound, (a) without exposure, and

(b) with exposure of bone. III. Extravasation of blood beneath the

skull-cap. IY. Fracture of the skull, simple or compound, and either

of them with or without depression of the fractured bone. V. Injury,
i. e., contusion or laceration, of the brain and its membranes. VI. In-

juries to the nerves.

Complications. The inflammatory complications of such injuries are

erysipelas and diffuse inflammation of the soft parts, suppuration within

the skull, inflammation of the brain and its membranes, and Hernia
cerebri.

Surgical Anatomy of the Scalp. It may be well, in commencing this

subject, to recall the reader's attention to the main peculiarities in the

surgical anatomy of the scalp. They are as follows :

1. The skin is ultimately connected to the tendon of the occipito-fron-
talis (which here represents what in other regions of the body is the

muscular fascia), instead of being separated from it by cellular tissue.

2. The large vessels lie immediately beneath the skin, i. e. between it

and the tendon, instead of under the fascia, as in other parts.
3. The tendon of the occipito-frontalis is loosely united to the peri-

cranium by very extensive cellular tissue, and is perforated by small

arteries, which run from the larger vessels, through the cellular tissue, to

nourish the pericranium.

Consequently (1) wounds of the skin almost always involve the tendon

also; (2) bleeding from the large arteries is generally easily commanded,
in consequence of their superficial position; (3) in diffuse inflammation
of the scalp the thickness of the part is often enormously increased by
extravasated lymph, and such extravasation will very probably strangu-
late the vessels nourishing the pericranium.

I. Contusion of the scalp gives rise usually to a little "bump" of extrav-

asated blood; but in children it is not uncommon to find huge extrava-

sations which may sometimes extend over the whole, or over one side, of

the head, and which I have known mistaken for abscess the result of

disease of the bones. But the aninflamed condition of the scalp and the

history (if this can be obtained) will sufficiently guard against such a

mistake. These collections of blood and fluid are bounded by a ridge or

border formed of condensed tissue and blood-clot. In smaller contusions

this ridge is very often confounded with a fracture
;
and it must be

allowed that, in some cases, the diagnosis is not an easy one. But gen-

erally the contusion may be recognized as such by the following charac-

ters: the ridge is elevated above the level of the neighboring sound skull,
its edge is somewhat rounded, its outline regular and usually crescentic,

and, by pressing the finger-nail upon it, an impression may perhaps be

made. The apparent depression within the ridge will probably 3
rield

sufficiently to the pressure of the finger to allow the surgeon to feel the

sound skull below it. In fracture with depression, on the other hand,
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the ridge which appears elevated is really on the same level as the rest

of the skull; its margin is sharp and irregular, and its direction very
variable. If in the depressed part any bone can be felt it will be loose.

The only question of treatment which occurs is in the large extravasa-

tions of childhood. In these cases the extravasation is situated between
the pericranium and occipito-frontalis tendon not beneath the peri-

cranium, as in cephaloematoma,
1 and therefore it may increase to any

size; and I have heard of (but not seen) a case in which pulsation was

present in it, communicated from the temporal artery. If haemorrhage
is going on actively it may be justifiable to cut down and look for the

wounded vessel, but I never saw a case in which there was the slightest

justification for such a measure. In the instance in which the temporal

artery was injured it was tied at a healthy part successfully. And in a

case where no perceptible improvement followed from prolonged expectant
treatment I once drew off the blood through a small trocar with success.

The aspirator would now be used. But general!}
7

,
with patience and the

use of a slightly stimulating lotion or embrocation (such as Lot. Ammon.
Hydrochlor. gr. x : j ;

or Tinct. Arnicae, pt. i, Aquae ptes. iv-vi
;

or

Liniment Ammonise), the fluid is gradually absorbed, and the part returns

to its natural size and appearance. If the surgeon has been tempted to

puncture such a collection he should close the puncture at once and apply

pressure, being read}
7

,
on any appearance of suppuration, to open it

freely.

II. Scalp-wounds are generally contused, and in severe cases heavy
flaps hang down, which are very difficult to keep in place. Sometimes
the scalp is ground to pieces by the passage of a wheel; and very often

in scalp wounds foreign bodies (dirt, stones, hair, straw, etc.), are

imbedded. The bone is very often exposed, and not exposed merely,
but is usually also cut, bruised, or rasped to a greater or less extent, and

foreign bodies may even be imbedded in it. A case occurred many years

ago at St. George's Hospital in which a man was sent up from a distance

with a scalp-wound neatly united over a portion of brick which had been
driven into the skull. This being broken off on the exact level of the

skull was mistaken for a piece of exposed bone.

There is not very often formidable bleeding in scalp-wounds, for the

reason above stated. At least, though active at first, it generally soon

subsides
;
nor is there much difficulty in commanding it if it should not.

If the arteries are too much contused to be tied or twisted they can easily
be compressed, or, in the last resort, be commanded between an acupres-
sure-needle thrust in below them and a ligature above. Bleeding having
been stopped, and all dirt and foreign bodies carefully and gently removed,
the wound must be united. There is an old traditional horror of sutures

in scalp-wounds which seems to me, to say the least, exaggerated; and I

never hesitate to use silver sutures when there is any difficulty in keep-

ing the wound in apposition. There is no necessity for putting them in

deeply, so as to wound the tendon, and therefore no justification for

doing so. The wound should then be so dressed as in the opinion of the

surgeon is best calculated to produce its rapid union (see Dressing of

Wounds); for in every scalp-wound, whether bone be exposed or not, and
whether that bone be fractured or not, rapid union is the main point by

1
Cephalaematoma is the name given to a blood-tumor produced on the skull of the

infant during birth by the pressure of the uterine walls. It is treated of in works on

obstetrics.
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which the patient's safety is insured. But closing a wound which must
be reopened afterwards for the discharge of sloughs, or grit, or returned

matter, tends to retard instead of hastening its ultimate union; so that

in such cases it is better to leave the wound open under poultice or water

dressing. Often, when the lips of the wound are healthily granulating,
but the bone is exposed below, great advantage may be obtained by
bringing the granulations in gentle apposition with straps or sutures, and
sometimes entire t;

secondary adhesion" will thus be obtained. I have
often watched large exposed bony surfaces to see how much of them
would die, and have frequently been both pleased and surprised to see

that no necrosis at all has taken place, but the whole exposed bone has
been covered in by granulations; at other times only a minute scale of
bone has exfoliated. Things, however, do not always go on thus kindly,
and the scalp-wound may easily prove the starting-point of caries or

necrosis of the bone.

Complications. The usual complications of scalp-wounds are erysipelas,
either of the common or of the cellular variety, and suppuration within

the cranium. Cutaneous erysipelas is comparatively rare. It extends to

the face and requires only the ordinary treatment. The cellular form is

more common, and its treatment is a more serious problem. The inflam-

mation originates in lesion of the cellular tissue between the tendon and
the pericranium, and extends often with great rapidity over the whole

head, causing immense oedema, and leading ultimately to sloughing both
of the scalp and pericranium.

1
It begins with puffiness and slight red-

ness around the wound, but as the inflammation is almost confined to the

cellular tissue the redness is not usually at all vivid. The oedema extends
from the wound, accompanied with pain in the head and general fever,
ushered in usually with rigors, which may recur more or less frequently;
the pulse is rapid, and often weak; the tongue white, with glazed edge.
Matter forms after a da}* or two, and the bone is often exposed in places

by the destruction of the pericranium.
Patients attacked with this disease generally, or at any rate frequently,

are those whose constitution is broken down by intemperance, privation,
or disease, and such a case is therefore to be looked upon always with

anxiety. They seldom bear depletion, or even deprivation of nourish-

ment or stimulants, so that anything like copious loss of blood is to be

deprecated. Still, if the parts are tense and the oedema is rapidly ad-

vancing, it is absolutely necessary that incisions should be made, arid

that boldly and decisively. For the patient will ultimately save blood

by having to submit to the incisions only once, rather than be obliged to

bear a repetition of what is a very painful and depressing operation.

Excluding, then, the general treatment of the case, which must be con-

ducted on the principles laid down in the section on Erysipelas (page
73), and which in our hospitals always tends strongly to the supporting
and stimulant method, we will consider only the local treatment, and

mainly the question of incising the scalp. I have seen cases, somewhat

threatening at first, brought to a successful issue without any incisions
;

so that unless the oedema is unusually acute I should dissuade any hurry
at first. In the first place, the whole scalp, or at any rate all the pufly

part of it, must be cleanly shaven. The original scalp-wound must be
laid open freely, which is done with the least pain by passing the finger

1 In one case where no incisions were made I saw the whole vertex of the skull

exposed by sloughing as cleanly as if the man had been scalped by a red Indian.
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into it down to the bottom and from end to end, and then a warm poultice
should be applied to encourage discharge and relax the parts, or the head
should be fomented with warm lead and opium lotion or decoction of pop-

pies. If this fails to check the OBdema, which is nevertheless not very

great, or accompanied with much tension, a crop of lancet punctures may
be made. When incisions are manifestly necessary they must be made
boldly down to the bone, and to a sufficient extent to insure the relaxa-

tion of all the tense tissues. But no one incision should be of any great

length, since otherwise some large vessel must necessarily be injured
about 1^- to 2 inches is the limit for each incision. They should run

directly from before backwards, and any large vein which is seen under
the skin should be avoided. If much arterial haemorrhage occurs it must
be checked before the patient is left. Sometimes the bleeding vessel is

easily twisted or tied, and occasionally it is found that an arteiy has been

partially divided at one end of the incision, which will cease bleeding
when the incision is so far extended as to complete its division. But if

the arteries continue to bleed, yet the surgeon cannot find them in the

mass of inflammatory exudation, the wound should be stuffed with lint,

on which pressure may be made till all tendency to haemorrhage has ceased.

The lint may be removed in a few hours, and the incision will answer its

purpose as well as if it had been left open from the first. A poultice
afterwards is the best dressing.

Intracranial Suppuration. A still more formidable complication of

scalp-wounds and other injuries of the head is the formation of pus in the

interior of the skull. Left to itself such suppuration is necessarily fatal,

and unfortunately we possess only very imperfect means of treating it.

The cause of intracranial suppuration is more commonly a scalp wound
with exposure of the bone than any other injury, though any other injury

may be followed by this complication. As ordinarily occurring the

sequence of events is this : the skull-cap is exposed, and its external

table more or less contused or rasped. This is followed by inflammation
of the bone, effusion between it and the neighboring uninjured periosteum,

forming a "
puffy tumor" around the injured part; inflammation of the

diploic tissue and of the internal table, and inflammatory effusion followed

by suppuration between the bone and the dura mater. Inflammation may
also be propagated to the arachnoid cavity, to the subarachnoid space,
between the hemispheres and the falx cerebri, to the tissue of the brain

or to its ventricles. Finally, the inflammation of the diploe, and of the

large venous sinuses which it contains, m&y prove the starting-point of

general pyaemia. It is obvious that some of these conditions are incura-

ble, and others can only be cured in the rarest cases. Abscesses in the

brain have been successfully opened,
1 and they are usually, at least, if

not always limited. Suppuration spreading along the meshes of the pia
mater or down the falx cerebri is generally too much diffused to allow of

any adequate exit being given to it. Abscess in the arachnoid cavity
has been found limited, and has been successfully opened.

2 But when
the surgeon diagnoses and attempts to open an intracranial abscess his

hope is to find a limited collection of matter between the bone and the

dura mater. It was to the occurrence of these limited abscesses imme-

1 The latest published case which I have met with is Mr. Holden's (St. Bartholo-
mew's Hospital Reports, vol. ix). Others will be found referred to in Mr. Hewett's

essay on Injuries of the Head, in the second volume of the Syst. of Surgery.
2 Dumville, Brit. Med. Journ., 1858, vol. ii, p. 743. Roux, Archives Generates,

vol. xxiv, p. 268.
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diately beneath the cranium that Mr. Pott 1 drew the attention of the

surgeons of his day, sind he dwelt strongly on the "
pully tumor" (since

commonly called after his name) as a valuable indication of the subpir.-nt

suppuration. Mr. Pott was so fortunate as to meet with ein'li'

suitable for the application of trephine, of which five recovered. Modern

surgeons have been far less fortunate in fact, the cases of recovery after

trephining for pus in this country are very few indeed within living

memory. Some years ago I published the experience of St. George's
Hospital in this particular for seventeen years 1841 to 1857 inclusive.-

1

Eight cases occurred in which the trephine was applied for pus. The

pus was found in every case, but all the patients died. Seven were ex-

amined after death, and in six of these unmistakable evidence of phle-
bitis in the sinuses of the brain and veins of the skull and of general
pyaemia was discovered. In the seventh case the abscess reached the

ventricles of the brain. There were eight other cases in which the trephine
was not used, and where matter was found above the dura mater

;
but it

was not limited to this situation in any of these cases, nor could adequate
exit have been procured for it by the trephine. In nine other cases there

had been intracranial suppuration, but the matter was diffused among
the membranes or in the substance of the brain, and lay entirely below
the dura mater.

Taking this as a fair specimen of what the surgeon is likely to meet

with, it goes far to explain the hesitation which is usually displaj^ed in

recommending an operation for intracranial suppuration. Yet, as the

operation is really the only chance for the patient's life, it is certainly the

duty of the surgeon to give him that chance whenever there are clear

indications of limited suppuration. We must, therefore, study carefully
the symptoms of this condition.

Suppuration beneath the cranium commences usually a considerable

time after the injury about a fortnight may be taken as an average
with pain in the head, possibly an unhealthy appearance of the wound,
feverishness, vomiting, rigors, delirium, muscular spasms, and finally

coma, terminating in paralysis. The presence of the puffy tumor is a

valuable indication, but it is by no means common to find it, probably
from the free laceration or destruction of the pericranium which accom-

panies these injuries.
The treatment at first must be antiphlogistic. A free discharge must

be promoted from the wound, which should be laid completely open for

that purpose, and which should of course be then very carefully exam-
ined, and the state of the bone ascertained as far as may be. Leeches to

the shaven scalp or to the temples should be applied, if the heat of the

head and the beating of the arteries of the scalp seem to call for them.

Mercury in small and frequent doses may be useful at the commencement
of the inflammatory symptoms, though its administration cannot be

recommended when the symptoms clearly indicate that suppuration is

established, which may always be safely concluded when the symptoms
of traumatic inflammation have lasted over forty-eight hours, accom-

panied with rigors and sweats. In cases where the pulse is weak, stimu-

lants must be combined with the local antiphlogistics. Ice to the head

and perfect quiet in a darkened room are essentials in the treatment of

traumatic inflammation after injury to the head. When the symptoms

1
Injuries of the head, Chirurgical Works, vol. i, pp. 38 et seq.

2 Brit. Med. Journ., Oct. 16th, 1858.

11
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of suppuration are followed by those of compression of the brain, and

especially when paralysis is clearly marked, the question of trephining
occurs. And now it becomes essential to distinguish, if possible, be-

tween the symptoms of local pressure on the surface of the brain, as from
a limited collection of pus above the dura mater, or an abscess encysted
in the arachnoid cavity, and the symptoms of general pressure on the

brain produced by an extensive accumulation of pus in the subaraclmoid

space, or running along the falx down to the corpus callosum, or in the

substance or ventricles of the brain. This is unluckily a very hard prob-
lem. Those cases are the most appropriate for trephining in which with

exposure of a portion of the skull-cap there is paralysis definitely limited

to the opposite side of the body, and no suspicion of general py sarnie in-

fection. IB such cases the denuded bone should be fully exposed by in-

cision
;
and if one part of it looks more gray in color than another the

trephine should be applied there
;
or if the puffy tumor exists it must be

cut into and the trephine applied on that spot ;
otherwise it must be placed

on any part which the surgeon chooses. If (as is often the case) matter
wells up while the diploe is being sawn through it is a bad sign, for in

such cases the pus is hardly ever confined to a single locality. In some
rare cases the sequence of events described by Pott takes place, i. e., a

circumscribed collection of pus is opened by the removal of the crown of

the trephine, and the paralysis is at once relieved. Or the dura mater

may bulge into the trephine hole, destitute of pulsation, and possibly

showing the matter below it. A puncture should in such a case be made
into the dura mater. In other cases, again, after the dura mater has been
incised no matter escapes, but the surface of the cerebrum is driven up
into the hole

;
and then it is justifiable to make a small exploratory in-

eision into the brain, and if pus is found to give it an adequate exit.
1

I ought to add that the symptoms of pressure following on inflamma-
tion of the brain after injury have in two recent cases led the surgeon to

apply the trephine where no matter was discovered, and in both cases re-

covery ensued. I was myself the surgeon in the one case, and Mr. Joseph
Bell in the other. 2 The symptoms in my own case were certainly very
definite, and must have been due, I conclude, to effusion of lymph be-

neath the dura mater, which was relieved by the removal of the skull-cap.

III. Extravasation of blood as the result of injuries to the head may
occur in one or more of the following situations: (1) External to the

1 In an interesting paper recently published on the diagnosis and operative treat-

ment of compression of the brain (Am. Jour. Med. Sci., July, 1873), Dr. Gross at-

tempts to distinguish between the symptoms of suppuration 1, above the dura mater
;

2, amongst the membranes
;
and 3, in the substance of the brain premising, how-

ever, that there are many cases in which suppuration occurs in several different parts
at the same time. The first is marked by its comparatively early occurrence, 6th-16th

day ; by the presence of the puffy tumor, and by the less marked character of the

spasms and paralysis ;
the second by a somewhat later occurrence, 8th-21st day ;

the

puffy tumor is on,ly present when the suppuration is limited within the sac of the

arachnoid
;
the muscular spasms and unilateral hemiplegia are strongly marked

;
the

third takes place later, 13th-'27th day, sometimes even months after the injury ;
there

are no changes about the wound, and the coma and paralysis are much less complete.
Further experience is necessary to show what trust is to be reposed in these diagnostic

differences; but I q,uite believe that as a rule suppuration within the brain comes on
at a later period and with less definite symptoms than does suppuration limited to

the membranes. See the abstract of this paper in the London Med. Kecord, for Oct.

15, 1873.
2 My case is alluded to in St. George's Hospital Reports, vol. vii, p. 278. Mr. Jos.

Bell's case is somewhat more fully reported in the Edin. Med. Jour., August, 1873.
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cranium; (2) between the bone and dura mater; (3) in the arachnoid

cavity ; (4) in the substance of the brain.

1. Extravasation in the scalp has been treated of already (p. 151).
2. Extravasation between the bone and the dura mater depends either

on laceration of the middle meningeal artery, of the lateral or pos^ililv
some other sinus, or

1

of smaller vessels passing between the bone and
dura mater. The symptoms of compression from this cause (when they
are sufficiently definite to permit of diagnosis) come on after an interval

of complete or incomplete consciousness. This interval, in a well-marked
case which occurred many years ago at St. George's Hospital, was about
an hour; but it has been known to be as much as four hours or more, the

period varying of course with the circumstances of the patient, whether
he is at rest or in motion, quiet or agitated, sober or drinking, etc. The

symptoms of compression usually advance rapidly, and in well-marked
cases soon culminate in hemiplegia. When this is the case it is an indi-

cation, even in the absence of any history or mark of injury, which justi-
fies the surgeon in cutting down (on the side opposite to that paralyzed)
on the large branch of the middle meningeal artery which crosses the an-

terior inferior angle of the parietal bone, since this is the vessel most fre-

quently lacerated. This point is easily found by making a horizontal

incision running through the temporal muscle, about an inch above the

zygoma, and commencing about half an inch from the external angular
process of the frontal bone. The fibres of the muscle are to be turned
off from the bone, and the surgeon is to look for the line of fracture. If

this is found a crown of trephine is to be removed, and the blood-clot

will, it is hoped, be brought in sight. The clot is to be picked away and
the vessel sought for; in

doing which it may be nee- FIG. 37.

essary to remove more of the

skull. When the wounded

artery is exposed it may
cease to bleed, otherwise it

is easy to secure it, either by
torsion or by a minute silk

ligature; or, if it is found
to lie in a canal in the bone,

by stuffing the hole with wax
or lint. But the haemorrhage
may proceed from other

sources. Thus, in the case

referred to, at St. George's
Hospital, it was not the mid-

dle meningeal artery but

the lateral sinus which was
The parietal bone of a child set. 5, showing a gaping fissure

which crosses the groove for the middle meningeal artery,

'wounded The SUl'O'eon CUt producing considerable extravasation inside the skull (the

*, ,
. f ,1 traces of which are still visible) and still more haemorrhagedown on the situation of the external ,y . The child was admitted week after the accident

artery ;
but the incision not with a large blood-swelling above the ear, but without any

havill & extended backward cerebral symptoms. On the fourth day after admission symp-

nmtp
e

fqr pnrmah to pvnosp toms of meningitis commenced, and he died comatose four
*

days afterwards. The subarachnoid cellular tissue was found
the fracture, the SOUrce Of inn it rated with purulent fluid.-St. George's Hospital Mu-

the bleeding was only dis- scum, Ser. i, NO. 4.

covered after death. Re-

membering this case, then, the surgeon should be prepared, if neces-

sary, to expose the posterior inferior angle of the parietal bone also.
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Again, a case is recorded 1 in which the trunk of the middle meningeal
artery was lacerated in the foramen spinosum. And there are cases in

which the symptoms are due, not to the laceration of any known vessel,
but of several unnamed branches passing from the dura mater to the
bone. Here, however, the known situation of the injury must be the

surgeon's guide in applying the trephine. But the greatest difficulty in

the treatment of these cases is that very similar symptoms may follow

on rupture of vessels in the interior of the brain from laceration of the
cerebral substance. Nevertheless, as the symptoms of unilateral com-

pression of the brain coming on after an interval from the injury do un-

FlG. FIG. 39.

FIG. 38. The inner surface of the dura mater, showing a large quantity of blood extravasated and

adhering to its arachnoid lining. This has become decolorized to a great extent, and begun to assume

a membranous form. The dura mater itself and the longitudinal sinus are natural. There was some

blood extravasated also on the external surface of the dura mater.

The preparation was removed from the body of a patient who had labored for some days under symp-
toms of compression of the brain, the result of disease. The remains of the extravasated blood have

been peeled oft' from the surface of the arachnoid at the upper part. St. George's Hospital Museum,
Ser. viii, No. 64.

FIG. 39. Drawing (half the size of life) of a cyst removed from the cavity of the arachnoid, which

originated in hsemorrhagic effusion consequent on an injury received more than three years before.

The drawing is from the Path. Trans., vol. vi, plate 2. The preparation is in St. George's Hospital

Museum, Ser. viii, No. 81.

doubtedly often depend on the lesion of an accessible vessel, the tre-

phine should unquestionably be applied in such cases, and all the more
if any fracture is perceptible externally. But the operation is not by

1
Gross, Am. Jour. Med. Sci., July. 1873.
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any means a successful one. Dr. Gross, speaking only <>f the injuries
received in warfare, has collected seven cases in which tin- anterior

brunch of the middle meningeal was the wounded vessel, of which our

recovered, and seven in which the hemorrhage proceeded from tin- small

vessels of the dura mater. Five of these recovered
;
but, in the absence

of the histories, it may be permissible to doubt whether the operation is

absolutely necessary in such lesions as those in the latter class. The

only successful case that I can myself remember to have seen was one
in which the vessel was injured by a spike-wound, and where, the haem-

orrhage having some exit externally, the usual symptoms of compres-
sion were absent. So in Fig. 37, the fracture being widely open, the

blood passed freely into the tissues of the scalp, and no symptoms of

compression occurred.

3. Extravasation into the arachnoid cavity is a very common result of

injury. It forms a layer of blood-clot, which soon becomes decolorized,
and is ultimately replaced by a thin membrane, looking like a doubling
of the arachnoid, or consisting in some cases of numerous layers. These

layers may be continuous, forming a closed sac full of fluid, as in the

case which furnished the accompanying illustration (Fig. 39).

In this case there had been an injury to the head by falling out of a

cart in a state of intoxication three years before death. The patient was
said to have been insensible for half an hour, but then recovered consci-

ousness, and was removed to his house, a distance of five miles. He
complained much after this of pain in the head and neck, was irritable

and depressed, and his memory was not so clear as before. But he dis-

played no very distinct symptoms till a year after the injury, when he
had a fit of insensibility, without convulsions, followed by some numb-
ness of the left side, and a discolored appearance of the left arm and leg.
Such seizures became afterwards common with him

;
but his death was

due, not to cerebral causes, but to disease of the heart. The cyst was
found lying quite loose on the surface of the right hemisphere, and rolled

out as soon as the skull-cap was divided. It consisted of fibrous tissue

without any obvious bloodvessels, and contained a grumous fluid, the re-

mains of extravasated blood.

In these cases the origin of the false membranes has been the subject
of much discussion. John Hunter and the pathologists who followed
him believed firmly in the organizable properties of blood

;
others believe

that extravasated blood is never organized, but that such extravasation

provokes the effusion of organizable lymph from the vessels of the neigh-
borhood, and that during the process of organization of such lymph the

blood itself is absorbed. 1

Both processes really seem to exist. The first step in the formation,
both of the cysts and false membranes, is that the blood-clot is covered
on its free surface with a semi-transparent, soft, jelly-like false mem-
brane, which speedily takes the form of the serous surface

;
but the whole

clot and false membrane can at this period be easily stripped off the true

serous membrane below. A similar false membrane can sometimes be

traced uniting the clot to the parietal serous surface. These membranes

appear to be really inflammatory products from the vessels, though unac-

companied by any general symptoms of inflammation. But that organi-
zation does go on in the extravasated blood itself is the opinion of many
of the most eminent pathologists, among whom Rindfleisch may be re-

1 On the whole of this subject see Mr. Hewett's paper, Med.-Chir. Trans., vol.

xxviii, p. 45.
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. 40.

ferred to as having, as he believes, demonstrated how the red corpuscles
of the effused blood are either converted into or replaced by the " wan-

dering leucocytes," which are afterwards to form the fibrillar base of the

new tissue.1

Symptoms, The symptoms of these extravasations are not clearly
made out, nor does it seem at all certain that they produce any symptoms
of their own, if the effused blood is not in large quantity. In some cases

(as in the one above quoted) there have been anomalous symptoms of

slight pressure or slight irritation of the convolutions, such as persistent

pain, loss of mental power, alteration of temper, fits. When very thick

such effusions may cause more decided symptoms of compression, for

which sometimes the trephine has been applied ;
the dura mater having

bulged into the opening has been incised, and the blood having been
evacuated the patient has done well.

2

Traumatic extravasations of blood, whether in the arachnoid cavity, in

the meshes of the pia mater, or in

the brain, when sufficiently large
to produce symptoms of their own,
lead to symptoms so exactly like

those of apoplexy, that if the his-

tory is unknown or concealed, and
there are no visible traces of in-

jury, I am not aware that the diag-
nosis can be securely established.

As this is a matter of very great

medico-legal interest I must refer

the student for a confirmation of

this statement to our best authors

on Medical Jurisprudence.
3

The accompanying illustrations

(Figs. 38, 40), taken from cases of

spontaneous extravasation of blood
in the arachnoid cavity, show that

such extravasations possess ex-

actly the same anatomical charac-

ters, and become organized in ex-

actly the same way as the traumatic

extravasations. In fact, their symp-
toms, as well as their anatomy, are

identical, and when no marks of

violence are found the cases are

indistinguishable. And it is by no
means rare for extensive lesions

inside the skull to be caused by
traumatic injuries, which leave no
trace on the scalp or the skull. I

remember a remarkable instance

which occurred while I was Cura-

Blood-cyst in the arachnoid cavity, the result of tor of the Museum at St. George's
disease. Thig case is referred to in Mr. Hewett's

Hospital. A woman Was admitted,
paper, Med.-Chir. Trans,, vol. xxviii, p. 61. From
St. George's Hospital Museum, Ser. viii, No. 79.

in a state of almost complete insen-

1
Rindfleisch, Path. Hist., vol. ii, p. 322. New Syd. Soc.'s Trans.

2
Hewett, in the Syst. of Surg., vol. ii, p. 262

3 "The symptoms of traumatic compression, when well marked and uncomplicated,
are those of apoplexy." Le Gros Clark, Diagnosis of Visceral Lesions, p. 121.
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sibility, from apoplexy, as was supposed, under the care of one of tin-

physicians. She was said to have had a fit two or three days before. She
died on the following day. The head was carefully examined, and espe-

cially with a view to the detection of any mark of violence. No trace of

injury was found, no bruise, no fracture, no laceration of any part of the
brain. The whole df one hemisphere was covered with an enormous

quantity of blood, external to the brain, and chiefty in the meshes of the

pia mater. Microscopical examination of the vessels did not enable me
to detect an}* disease of their coats. The case was, in the absence of any
further information, classed as one of meningeal apoplexy., and the woman
had been buried, when the medical man who had attended her be-fore her

admission informed us that her death was attributed to violence on the

part of her husband. It turned out that both of them were ver}* drunken

people, and that finding her drunk on his return home he had beaten

her, and then left her locked up in his room for the greater part of a day.
The body was exhumed, and the man put on his trial for murder; but,

though the circumstances were suspicious, it was found impossible to

come to any certain conclusion., and he was acquitted. For, notwith-

standing the apparently healthy condition of those vessels which were

examined, it was impossible to affirm that constant intoxication might
not have given rise to apoplexy in this ease

; -especially since cases of

meningeal apoplexy have been put on record where no -suspicion of vio-

lence could be entertained, and where no disease of the vessels was
detected.

4. So it is with extravasation of blood in the substance of the brain.

It is, to say the least, excessively difficult in many cases to say with any
approach to certainty whether it depends on injury or on disease, or on
a mixture of the two, i. ., on slight injury acting upon tissues degenerated
by disease.

IV. Fractures of the Skull. We come now to fractures of the skull

divided into those of the vault and those of the base. The chief varieties

of fracture of the vault are simple fissures, starred and comminuted frac-

tures, fractures with depression of the entire thickness of the skull, frac-

tures with depression of the outer or of the inner table only, and fractures

with elevation of the fractured portion. In young subjects it is said that

the skull may be indented or driven in (as any soft substance might)
without any fracture, but this is doubtful. 1

Any of these forms of fracture may be either simple or compound. In

the injuries which we usually meet with in civil practice fissured fractures

frequently spread from the vertex far into the base of the skull, and some-
times travel vertically round the whole cranium, so as to separate the an-

terior completel}
r from the posterior part. Compound fractures may be

said as a rule to be more often of limited extent than simple.
Fractures with depression of one table only, and elevated fractures, are

rare. The other varieties of fracture of the skull are of constant occnr-

1 I mean that it is doubtful whether the indentations which are occasionally found
in the skulls of .children are not always accompanied by some amount of fracture.

The occurrence of such indentations and their gradual disappearance is indubitable.

See in Mr. Le Gros Clark's work, p. 94, a very characteristic case in a baby six

months old, caused by falling on a stone. " The indentation was oval, about three-

quarters of an inch deep in the centre
;
the end of the thumb might easily have been

buried in it: it presented no sharp edge to the touch." There were no head symp-
toms. Mr. Clark saw the child several years afterwards, and there remained no trace

of the injury.
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rence. Fractures with depression of the outer table only are best exem-

plified by those which occur in the frontal sinus, where a great depression

may exist in the outer wall of the sinus without its inner wall having been
in any respect interfered with. Such cases are easily known by the free

A fracture passing vertically round the skull, so as to divide it into two portions, anterior and pos-

terior. The line of fracture cau be traced from the vertex, where it follows pretty nearly the course of

the coronal suture to the base, where it becomes comminuted, the chief branch passing through the

body of the sphenoid bone and extending into the sphenoidal fissure on the left side, while another

large branch traverses the basilar portion of the occipital bone, just in front of the foramen magnum.
The petrous portion of the left temporal bone is quite isolated, a. The foramen magnum, b. The
basilar portion of the occipital bone. c. The foramen ovale. d. The sella turcica. St. George's Hos-

pital Museum, Ser. i, No. 6.

escape of air out of the sinus, leading to considerable emphysema, and by
the absence of brain symptoms, in spite of the extensive depression.

1

Fractures with depression of the internal table only are rare, and their

diagnosis very obscure. The Museum of St. George's Hospital contains

two very well-marked specimens ;

2 and there is another specimen showing
the skull-cup, from which a portion of the depressed inner table had been
removed a year after the accident, but the patient died of arachnitis.

This injury may be suspected, though it cannot be exactly diagnosed,
from the continuance of constant pain in the part, accompanied with

symptoms of imperfect compression of the brain, or followed by low in-

flammation of the membranes
;
and in such cases the trephine may be

applied over the seat of injury, if the symptoms are grave enough in the

judgment of the surgeon to warrant so serious a measure. The accidents

which usually give rise to this injury are blows or cuts with a moderately
sharp substance, a sabre cut, a fall on a stone, the blow of a piece of slate,

brick, shovel, etc. In almost all cases there is a fissure in the external

1 A very well-marked case of fracture of the outer table only, from the blow of a

bludgeon, in which the fractured portion ultimately separated, is related by Mr. Le
Gros Clark, p. 91.

2 Series I, Nos. 7 and 8. One of these is figured in Mr. Hewett's article on In-

juries of the Head, Syst. of Surg., vol. ii, p. 266.
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table, but the internal table is said to have been fractured alone. Frac-

tures with elevation of the fractured part can only be produced by direct

wound, and are at once obvious. 1 The importance of the injury depends
generally on the lesion of the brain or its membranes by the wound. The

portion of bone turned up will be easily bent down again if it interferes with

the union of the woifnd, or if it breaks in the attempt it may be removed.
Fracture by

"
Contre-noup." We frequently hear of fracture of the

skull by
"
contre-coup," but it seems undeniable that, as Mr. Le Gros

Clark has pointed out (op. cit., p. 102), this expression is generally em-

ployed in quite an erroneous sense. Strictly, it ought to mean that, the

skull being struck at a given point, fracture occurs at the point diametri-

cally opposite, while no force is applied to the skull in the latter situation.

This appears to be quite unproved. If the vertex be struck, fracture often

takes place at the base, and not at the vertex
;
or if one side of the head be

struck fracture often takes place at the other; but in the former case the

injury to the base is due to the skull having been made to impinge forcibly
on the occipital condyles ;

and in the latter, as far as I have been able to

discover, it has always been the case that the opposite side of the skull has

been driven against an obstacle
;
so that both are instances really of direct

force. Again, when a blow is struck on one side of the vertex of the

skull, the opposite side of the base of the brain is often lacerated, but this

is obviously caused by the brain having been driven down on to the rough
base of the skull. The term is, therefore, speaking accurately, quite in-

correct, but it may be retained as having now come into general use to

express the fact that a blow at one part of the skull often produces its

main result at the other end of the axis of the cranium, a fact which is of

considerable practical importance.
Diagnosis of Fracture. The only diagnostic sign of a simple fracture

of the skull is the depression by which it may be accompanied. If no
such depression exists there is no means of knowing, in any case of con-

cussion or other injury, whether the bone is or is not also broken. Nor
does it much matter, for though, in popular language, a fracture of the

skull is represented as a very grave injury and rightly so, because frac-

tures of the skull are usually accompanied by injury to the cranial con-

tents it should be remembered that it is this concomitant injury which
alone gives them their gravity, and that in themselves fractures of the

skull are hardly more serious than fractures of any other bone. The
skull is richly supplied with blood, and simple fractures of the vertex,

unaccompanied by any other lesion, unite very kindly.
In examining the skull for depression care must be taken not to con-

found the depression so often found in the centre of a lump of extrava-

sated blood with the depression of a fracture. There are also some rare

cases in which an injury has been received over a portion of the skull in

which either the whole cranium or the external table only has been de-

ficient from congenital malformation or from atrophy, and the edge of

the deficient part has been mistaken for that of a fracture. The diag-
nosis of compound fracture is generally obvious; care must, however, be

taken not to mistake a suture for a fissure
;
this may easily be done when

the sutures are irregular, as in the instance of numerous Worm ian bones.

Treatment. The treatment of an undepressed fracture, whether simple
or compound, consists merely in precautionary measures. In compound
fracture everything should be done to promote the immediate union of

1 A good illustration of this rare form of fracture, also from St. George's Museum,
will be found in Mr. Hewett's essay, p. 265.
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the wound, and very often the fracture will heal as uninterruptedly as a

simple fissure. The rest of the treatment consists merely in watching for

and treating any cerebral symptoms which may arise.

Simple depressed fractures ought to be elevated by operation when ac-

companied by symptoms of compression or of irritation of the brain, but
not otherwise, and in practice cases will often be met with where the

surgeon will require all his acumen to determine whether the symptoms
of cerebral irritation which exist do or do not depend on the depression
of bone. When this depression, however, is considerable and there are
cerebral symptoms, the operation is indicated.

FIG. 42.

An old depressed fracture of the skull soundly and perfectly cured without trephining. The frac-

ture is seen to be chiefly of the frontal bone, extending slightly into the parietal. Its depth is equal
to that of the whole thickness of the skull, and the length of the fissure is at least four inches. On the

inside of the skull the angle of the depressed portion projects as a spike or thorn of bone which had

penetrated the dura mater, and was lodged in a little pit or depression in the surface of the brain.

Nothing is known about the original injury, except that the man was in the Middlesex Hospital in

the year 18o3, fourteen years before his death, on account of some injury to his head; and that he had
been subject ever since to violent paroxysmal attacks of pain in the head. The records of the Middle-

sex Hospital, however, contain no notice of the case. Museum of St. George's Hospital, Ser. i, No. 244 a.

In compound depressed fractures most surgeons are in favor of ex-

tending the province of operation so far as to say that they ought always
to be elevated, whether symptoms are present at the moment or not. But
this is a rule which is by no means universally adopted. Cases of de-

pressed fracture, both simple and compound, often unite, and the patient
recovers without operation. This is illustrated by the accompanying
figure (42) and by some striking preparations of sabre-wounds of the

skull in the Museum of the College of Surgeons. For my own part, if

the depth of the depression is slight, and especially if its extent is also

considerable, I have no doubt that in the absence of symptoms it is best

left alone, whilst under opposite circumstances (i. e., the deep depression
of a small piece of bone) it might be better to elevate it

;
but then such

a depression will almost certainly produce cerebral symptoms. And
depressed compound fractures with symptoms should no doubt alwa}

rs be

elevated. On the whole, therefore, the treatment of compound and sim-

ple fractures would not vary so much as used to be the rule. There is,

no doubt, somewhat less hesitation in applying the trephine when the

fracture is already exposed in a wound, but the depth and the extent of

the depression are far more important considerations. The more a frac-

ture approaches the "punctured" form the more is trephining indicated.

Fractures of the base of the skull are in the great majority of cases

caused by indirect force, and are extensions downwards of fractures of

the vault. Sometimes, however, they are caused by direct violence.

This occurs most commonly in wounds of the orbit. Here it has fre-

quently happened that a slight injury, such as the thrust of a foil or a
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parasol or some weapon, has inflicted an apparently trivial injury on or

below the eyelid (generally the upper), and that the accident has IMM-H

taken little notice of, until some days afterwards symptoms of ceivhral

inflammation have appeared and have proved rapidly fatal. On post-

FlG. 43.

A fracture of the skull in which some of the large branches of the middle meningeal artery were cut

across, causing extravasation of blood between the bone and dura mater. A portion of the vault of the

skull has been left on, in order to show that this fracture, contrary to what is usual in such cases, does
not affect the vertex. It is of a trilateral shape, with a horizontal and two vertical branches, c, c, c.

Some of the large grooves for the meningeal artery, d, are cut across, but not in the usual position.
The main trunk of the middle meningeal artery was divided, and there was extensive extravasation

of blood between the bone and dura mater, as well as laceration of the cerebral substance. Yet there

was no paralysis as far as could be made out, though the patient was completely insensible and fre-

quently convulsed, a, a refer to sections of the outer wall of the orbit, separated by the spheno-max-
illary fissure; b, to the styloid process. St. George's Hospital Museum, Ser. i, No. 260.

mortem examination the weapon has been found to have passed through
the papery inner wall of the orbit into the brain, and a fragment has not

unfrequently been found lodged in the cerebral substance. In other

cases, though the brain has not been wounded, the cavernous sinus has

been laid open, giving rise to fatal haemorrhage, or to lesions of the

orbital nerves, or to orbital aneurism. 1 All such cases, therefore, should
be very carefully examined at first, and sedulously watched afterwards.
Other and rarer instances of direct fractures of the base of the skull

are found, as, for example, in the preparation from St. George's
Museum, figured in Mr. Hewett's essay, where the condyle of the lower

jaw is driven through the base of the skull
;
but the vast majority are

indirect fractures, sometimes of the form of simple fissures, at other times

branching in various directions. They are either confined to a single
zone or fossa of the base, or they implicate two or three fossae at the

same time. 2 The great majority of these fractures pass through the mid-

1 See Lancet, 1873, vol. ii, p. 143, for a reference to some of these cases.
1 Mr. Hewett refers to the records of St. George's* Hospital for ten years, compris-

ing 64 cases of fracture of the base. Out of these there were 25 in which the line of
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die fossa. As stated above the fracture usually extends into the vertex,

being sometimes a branch of a fracture originating in the vault
;
some-

times but more rarely it originates in a shock transmitted through the

FIG. 44.

A, the external and B, internal, view of a preparation in which hernia cerebri took place into the

external auditory meatus eight days after a gunshot wound. The case is related by Mr. Caesar Haw-
kins, Contributions to Surgery and Pathology, vol. i, p. 318. St. George's Hospital Museum, Ser. viii,

No. 13.

spine to the base of the skull, and spreading up into the vertex. In some

cases, as in that which furnished Fig. 43, the fracture, though of con-

siderable extent, may be confined to the base, but this is decidedly un-

usual in indirect injuries.

Symptoms. These fractures occurring as they do in severe injuries of

the head, are therefore usually accompanied by the ordinary cerebral

symptoms. Irrespective of these the only s}
rmptoms of fracture of the

base are the escape of the contents of the cranial cavity, or injury of the

nerves which pass through the foramina at the base of the skull. Now,
the contents of the cranial cavity are blood, subaraclmoid fluid, and brain-

fracture was confined to a single fossa; the anterior in 5 cases; the middle in 14;
the posterior in 6. There were 29 cases where 2 fossae were implicated, viz., the an-

terior and middle in 14; the middle and posterior in 15. In the remaining 10 the

fracture traversed all 3 fossae. Thus the middle fossa was implicated alone or with

the others in 53 out of the 64 cases. Syst. of Surg., vol. ii, p. 281.
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matter. The brain-matter very rarely, indeed, exudes from a fracture of
the base. I have seen, however, a case in which hernia rerebri took place
into the meatus auditorius, and a preparation showing a hernia cerebri

in the meatus is figured on the previous page. When present this symp-
tom is of course decisive of the existence of fracture. But the usual

symptoms are either extravasation of blood or escape of watery fluid.

In fractures of the anterior fossa the blood is extravasated at first in

the deep cellular tissue of the orbit, and makes its way forward till it

appears under the ocular conjunctiva and the lids. This extravasation

is distinguished from that of ordinary black eye by its being less in the

lids, considerable in the ocular conjunctiva, and increasing as it passes
backwards out of sight. The reverse is the case in a simple bruise.

Blood may also pass through the body of the sphenoid bone into the nose,
as it may also in fracture of the middle fossa. Persistent epistaxis,

therefore, is sometimes met with in fractures of the base, or hrcmatemesis

occurs from the blood having been swallowed and rejected by the stomach.

FIG. 45.

Part of the base of the skull, showing a line of fracture which traverses the internal auditory meatus.

The principal fracture formed the upper boundary of the piece of skull here depicted. At the point a

a branch ran down through the internal auditory meatus into the jugular foramen. The patient had
fallen down stairs, striking one side of his head. He was admitted in a state of partial insensibility,

bleeding from the opposite ear and from the nose. Next day a copious watery discharge commenced
from the ear and continued till his death, which took place three days after the accident from suppu-
rative inflammation of the cerebral membranes. Small extravasations of blood were found in the
anterior pillars of the fornix, and on the under surface of both middle lobes of the brain. St. George's

Hospital Museum, Ser. i, No. 243.

The more common haemorrhage, however, in fractures of the middle
fossa is from the ear, the membrana tympani being usually lacerated in

such injuries, whereby a way is afforded for the blood to pass out from
the lateral sinus, or any other large vessel in its neighborhood which may
have been wounded in the fracture. Bleeding from the ears is accord-

ingly a valuable sign of fracture of the middle fossa of the base of the

skull, when copious and long continned
; though it cannot be said to be

absolutely diagnostic of the injury, since considerable bleeding has been
known to occur in injuries involving only the ear itself. Blood may also

pass into the pharynx and nose, causing hsematemesis and epistaxis,

which, however, may have so many other sources that they can only very

rarely assist much in the diagnosis. In some rare cases extravasation

of blood behind the wall of the pharynx is found.
In fractures of the posterior fossa blood may be extravasated in the

neighborhood of the mastoid process, in the occipital region, or at the
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side of the neck, and such extravasation may become a valuable sign of
fracture in cases where the soft parts are known not to have been bruised.
Tenderness to pressure over the mastoid process is sometimes observed
in such cases.

Serous Discharge. But the most striking symptom of fracture of the
base of the skull, and one which under certain circumstances is really
decisive of the nature of the injury, is the discharge of serous fluid. This

occurs, though very rarely, also in fractures of the vertex, and it has been

FIG. FIG. 47.

FIG. 46. Fracture of the anterior fossa of the skull, united. The patient died of erysipelas two
months after the injury. The fracture traversed the anterior and middle fossae of the skull. At a is

seen the line of the fracture traversing the anterior fossa. The union here is very perfect. In other

parts a considerable deposit of vascular porous new bone is found around and between the edges of the

fracture, b shows a mass of partly decolorized blood-clot, mixed with organized fibrin on the outer

surface of the dura mater, corresponding to the fracture. From the Museum of St. George's Hospital,
Ser. i, No. 34.

FIG. 47. Union of an old fracture of the posterior fossa of the base of the skull. The accident had
occurred three years before death. On post-mortem examination the line of fracture was found to

commence at the upper part of the occipital bone, and its upper half has been completely united, and

is seen on the outside of the skull as a mere groove in the solid bone. On the inner surface the bone

was found thickened and vascular at this part, from deposit on its internal surface. The lower half of

the line of fracture is not united, but a distinct fissure is left which (as seen in the engraving) is per-

fectly open in the macerated bone, the margins being thinned and rounded off by absorption. In the

recent state this fissure was completely filled by fibrous tissue. Complete bony anchylosis had taken

place in the joint between the atlas and occiput, and the lateral sinus was obliterated at its termination

(Path. Soc. Trans., vol. vii, p. 282). St. George's Hospital Museum, Ser. i, No. 36.

known to take place through the nose, but in all ordinary cases the dis-

charge is from the ears. When, immediately after the injur}', a copious

discharge of watery saline fluid i.e., fluid containing only the faintest
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FIG. 48.

trace of albumen 1
is found issuing from the ear, there can lie no i|iirs-

tion that there is a fracture of the base of the skull cutting the im-nni^

auditorius interims across, and thus laying open that prolongation of the
arachnoid membrane which accompanies the seventh pair of nerves down
the meatus, whereby the subarachnoid space is laid open. For no other

cavity exists in which there is any collection of such fluid." Hut when
after an injury to the head, followed by bleeding from the ear which has

lasted more than a day, a watery (or rather colorless) discharge follows,
which contains more or less of inflammatory products, the inference is

not so clear, for such discharges may be furnished by the lining mem-
brane of the external meatus only, or by that of the tympanum, and
have been known to occur in cases in which it has been proved by dissec-

tion that there was no fracture of the skull whatever.3 Such discharges,
however, are far less watery than those which consist of the cerebro-

spinal fluid, and they can never occur immediately after the injury, though
they may commence after a

short interval.

Lesions of the nerves which
issue from the base of the

brain are tolerably often pres-
ent in fractures of the base

;

and the paralysis of the

nerves, especially those of the

seventh pair, is a symptom
strongly confirmatory of the

diagnosis, though, as will be

seen in the sequel, paralysis
of these nerves may also re-

sult from ecchymosis into

their substance, and prob-

ably from inflammation fol-

lowing an injury of any
kind

;
so that the symptom

is not in itself unequivocal.
Union of Fractures of the

Base. Fracture of the base

of the skull is by no means

necessarily fatal. Excluding
very many cases in which
all the Symptoms have ex- oftheskull. The patient died two months afterwards, from

ISted, but the patient has a different cause. The part of the bone here represented is

,
,

the squamous portion. "The edges of the fissure have been
recovered, We have ample so thLed awaV by absorption that an opening in the bone
anatomical proof that SUCh is formed 1% in. in length, tapering to its extremities, and

fractures do get Well, and J^in. in breadth at its centre. At the points where the edges

that thpv HVP nnf inQiianpnti of the fissure are in contact (between a and 6) no bony union
Dat tlie V a Ceptl- hag taken place> &s ascertained by Mr Tomes on endeavoring
ble Ot UIHOn, though in the to make a section for the microscope." See Mr. Gregory

parts Of the base where the Forbes in Lancet, vol. i, p. 580, 1849.

1 "The absence, except in small quantity, of albumen, and the presence of an ex-

cess of chloride of sodium in the cerebro-spinal fluid, has been repeatedly shown by
analysis." Le Gros Clark.

'

2 There seems some possibility that the descending horn of the lateral ventricle

may in some cases have been broken into
;
at least such is Dr. Moxon's idea

;
and

cases which support this belief may be found quoted in Mr. Hewett's essay, pp. 292,
293.

3 See in the Path. Soc. Trans., vol. vi, p. 22, a case reported by Mr. Gray, in which
serous discharge followed upon injury to the tympanum, and inflammation of the

Fracture of the left temporal bone, extending into the base
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bone is very thin and the foramina large the union is apt to be irregular,
and the edges may often be found somewhat absorbed, forming a chink
or fissure. I append illustrations of united fracture in each of the fossae

of the skull from the Museum of St. George's Hospital.
No treatment is required for the fracture of the base bej^ond that

which the concomitant injury of the brain demands.

V. Lesions of the Brain. We must now pass on to those symptoms
which accompany injuries of the brain itself.

These are usually classed under two heads, Concussion and Compres-
sion of the brain. Such a classification, however, is far from complete;
for many cases are met with in practice which it is very difficult to in-

clude under the term Concussion, and yet which do not exhibit any de-

cisive evidence of compression. The only way to include all cases under
these two heads is to regard all those as instances of concussion in which
there is insensibility after injury (to a greater or less extent), unaccom-

panied by paralysis ;
and all those in which there is paralysis, as cases of

compression. But such a definition departs very far from the original

meaning of the term Concussion. In fact, when this term was introduced
it was believed that in cases where insensibility follows injury, without

paralysis, the brain was often free from an}
1 visible lesion very much in

the condition of a jelly when shaken up and that, if examined, no lacer-

ation of its substance or its vessels would be found. This opinion was

supported by some histories of patients who had died immediately after

blows on the head, whose death was attributed to concussion, and in whom
the brain was found free from any trace of injury, as in the case recorded

by Littre 1 of a prisoner whose arms were bound behind him, and who
rushed with his head against the wall of his cell, falling dead on the floor.

The brain alone was examined, and no trace of injury found in it; and
this case was put down as one of concussion without visible lesion of the

brain. But in this, as in other cases of supposed death from concussion,
the upper part of the spine was never examined, nor the viscera; and Mr.
Hewett has pointed out that without such examination the fact that death
was really caused by concussion is quite unproved ;

in fact, it is most

probable that in the case mentioned above the man died from injury to

the upper part of the spinal cord. Mr. Hewett gives a remarkable case

where the death was attributed to concussion
;
the head was alone ex-

amined, and the case would have been recorded as one analogous to

Littre's, had it not occurred afterwards to another surgeon to reopen the

examination and investigate the condition of the medulla oblongata and

spinal cord, when death was found to be due to injury of the upper part
of the spine. In other cases death may have been caused by rupture of

the heart or some of the great viscera. There is, therefore, at present no
evidence that any case of concussion ever occurs without anatomical
lesion of the brain or its vessels to some extent. We m&y nevertheless

concede that, as Mr. Savory argues,
2 even if it be true that no case of

concussion occurs without some lesion, yet this does not prove absolutely
that such lesion is the cause of the insensibility, since that insensibility
will pass away suddenly, while the lesion must, of course, still be present;

lining membrane of the tympanum and mastoid cells, but without any fracture of

the temporal bone. And in the same series (vol. xii, p 159) a case by myself, where
serous discharge was produced by a fracture of the neck of the condyle of the lower

jaw perforating the meatus, but without any injury to the skull whatever.
1 Mem. de PAcad. des Sc., 1705, p. .54.
2 St. Earth. Hosp. Reports, vol. v, p. 72.
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and besides, such lesions have been known to be present without any
symptoms of concussion. Therefore, though it is not proved that con-

cussion occurs without anatomical lesion, it is certainly not disproved---

nay, there is a priori reason for thinking that it may do so.

It would be far more satisfactory, and more in accordance with the

practice of surgical .Literature in its other departments, if we could classify
the injuries of the brain, not according to their symptoms, as Concussion,
Compression, etc., but according to the anatomical lesion, as cases of ex-

travasation in the membranes or in the substance of the brain, of contu-

sion, and of laceration of the cerebral substance. But our knowledge of

the symptoms which depend on each of these injuries is so very imperfect
that this anatomical division is as yet impossible. No distinct symptoms
exist from which it can be affirmed that in one case there is extravasation

of blood in the cavity of the arachnoid; in another, punctiform extrava-

sation in the substance of the brain
;
in another, laceration of the surface

;

in another, of the central parts of the encephalon ;
and still less can we

localize the lesion which we may suspect. All that can be said as yet is,

that in cases of slight concussion small extravasations probably exist

either on the surface of the brain or scattered about in its substance, or

the brain is bruised here and there, and that in all cases where the symp-
toms of head injury are very severe (as where there is severe spasm or

profound coma, with general paralysis) the brain will be found lacerated.

I exclude, of course, cases of external pressure in which the compressing
agent and the part compresed can be diagnosed with 'more or less ap-

proach to certainty.
The symptoms of concussion, are as follows: The patient is stunned,

and lies insensible, with pale face and cold skin
;
the pulse is weak, pos-

sibly imperceptible, and often very irregular ;
the state of the pupils is

variable, but usually they respond to light ;
the breathing is feeble and

FIP. 49. FIG. 50.

FIG. 49. Depression of the brain, from a case in which the patient had suffered from severe concus-

sion twenty years before his death.

The case is related in Mr. Hewett's essay, Syst. of Surg., vol. ii, p. 321, from which the woodcut is

taken.

In this case the mechanical lesion which accompanied the symptoms of concussion must have been

superficial laceration of the brain, followed by extravasation of blood into the lacerated part. In other

cases punctiform extravasations have been found in various parts of the brain, and probably the ex-

travasations of blood in the membranes of the brain uncomplicated with laceration or bruising of its

substance, which are spoken of on p. 166, are sometimes accompanied by symptoms of concussion.

FIG. 50. Thermograph of concussion.

shallow
;
the urine and faeces may be passed involuntarily, but there is

no paralysis of the sphincters, nor any other symptom of paralysis.
This is the first stage, that of insensibility or collapse.

12
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Temperature. I append a thermograph of an ordinary case of severe

concussion, which passed over in about the average time, and have also

noted the rate of the pulse and respiration.
On the subject of temperature in head injuries I cannot do better than

again quote from Mr. Le Gros Clark's valuable lectures: "The tempera-
ture in cases of severe head injury seems to be no measure of the amount
of lesion sustained by the brain. Thus, in two instances of simple con-

cussion, in which the temperature was taken half an hour and an hour

respectively after the accident, it was found to be 93.5 and 96.2
; yet

both these patients recovered without any reaction beyond the normal
standard. In another case of haemorrhage into the brain, with total un-

consciousness, the temperature was noted as being 95.2 half an hour
after the injury, and never sank below 94.9. In another remarkable

instance, however, of fractured base, with laceration of brain, the tem-

perature fell as low as 87.4 in an hour and a half after the accident. I

am not aware of any lower recorded temperature. This patient survived
about nine hours, but the temperature scarcely attained 90 just before

death" (op. cit., pp. 122, 123).
The second stage is that of reaction. The patient can now be roused,

though sometimes not without difficulty. He usually vomits. The pulse
rises and becomes more regular, and the natural temperature returns

;

headache generally is complained of for some time, and after this the pa-
tient may entirely recover, or the third stage may ensue, which is that of

traumatic inflammation of the brain or its membranes to be afterwards
described.

Treatment. No treatment is necessary in the early stage of concussion.
If the collapse is very alarming it may be thought right to give some

stimulant, but this is hardly ever necessary in cases of average severity.
Warmth and sinapisms may be applied to the extremities and epigastrium.
When reaction sets in it should be watched. If moderate, nothing will

be required beyond quiet, cold to the head, and low diet, with occasional

purgatives. If the pulse rises very rapidly in volume and rate it is right
to take blood from the arm. But the question of venesection and of the

administration of mercury rather belongs to the treatment of traumatic

inflammation, which will be considered further on.

It must be remembered that the tendency to death in pure concussion
is from syncope or shock failure of the heart's action

;
so that the only

treatment which can be efficacious in the early stage is such an adminis-
tration of stimulants as in the judgment of the surgeon will not involve

the risk of provoking inflammation.

I would repeat that in this, as in all other forms of injiuy to the head,

perfect quiet, in a darkened chamber, seems of great importance as a

precaution against too severe reaction.

Compression of the brain is the term used to describe cases in which
there is definite evidence of paralysis a condition marked by stertorous,

oppressed, and slow breathing ;
dilatation of the pupils, perhaps with

insensibility to light; slow, labored pulse ;
relaxation of the sphincters ;

coma; and paralysis of the limbs on one or both sides.

Compression seems to me to depend generally on the extravasation of

blood into the interior of the brain from laceration. It usually proves

rapidly fatal when that laceration involves the central parts, giving rise

to rapid extravasation into the ventricles, the pons Yarolii, or the medulla

oblongata ;
and such cases are quite beyond the reach of surgical treat-
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ii'..r,i.

ment. It is only when the paralysis affects one side (that opposite to the

injury), and appears to be
due to one of the well-

known causes viz., depres-
sion of a fracture, lodgment
of a foreign body OK the sur-

face of the brain, extravasa-

tion of blood between the

bone and dura mater, or

superficial effusion of pus
that the operation of tre-

phining is justifiable. In
such circumstances I think
it is so, though in none of
them is it often successful.

The paralysis which accom-

panies depressed fracture or
An extensive depressed fracture of the vertex of the skull

which has been elevated by trephining. The mark of the

trephine is seen at the corner of the sound bone, and it has

also just touched the end of the depressed bone
;
and the

traces of Hey's saw, which has been used to take off the

overhanging edges of the sound bone, are very distinctly
marked. The depressed bone has all been very fairly ele-

vated, and the operation did temporarily relieve the symp-
toms of compression, as the patient became a little more
sensible and was able to speak; but he only lived a few

hours. Death was caused mainly, as it seems, by haemor-

rhage between the bone and dura mater, the source of

which was not precisely ascertained. The fracture passed
across one of the main grooves for the middle meuingeal
artery, but the vessel itself appeared uninjured. The dura
mater was not torn, but the lower part of the middle lobe of

the brain was contused on each side. The depression seen

have already been 'fullv de-
at the back of thls PreParation appears to be due to some

J - J old injury; but nothing is known about it. St. George's
Hospital Museum, Ser. i, No. 16.

the lodgment of a foreign
body often depends really on
extravasation of blood with-

in the brain from laceration.

Extravasation of blood above
the dura mater very rarely is

limited to the precise point
which can be reached by the

trephine, and it also is often

accompanied by central or

by rneningeal extravasation.
And the numerous causes of
failure in trephining for pus

tailed. Therefore, though in

desperate cases any opera-
tion is justifiable which holds out a reasonable hope of success, it is not
to be wondered at that trephining is very rarely successful, or that some

surgeons appear to have almost altogether renounced it.

These views about the justifiability and the causes of failure of trephin-

ing may be illustrated by the Figs. 51 and 52, taken from two cases of

depressed fracture, in one of which trephining was performed, and in the
other not. In Fig. 51, although the operation seems to have been per-
formed most thoroughly and most successfully, as far as the elevation of
the depressed bone goes, it proved useless in consequence of the subja-
cent mischief. And I may take occasion to remark that in many instances

the immediate object of the operation viz., the replacement of the de-

pressed bone is not effected by any means so full}
r as in the case before

us. The examination of a large number of Museum specimens has shown
me that often, although the greater part of the bone has been lifted up,
and the operation must have appeared to the surgeon to have been com-

pleted (and no blame can attach to him for thinking so, and for abstain-

ing on that account from any further interference), yet examination from
the inside would show spicula or depressed edges still irritating the

membranes or the brain.

In Fig. 52 is seen one of the ordinary injuries in which the practice
of different surgeons varies. There was no positive compression ;

the
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brain was deeply injured, and the surgeon thought it useless to interfere.

Yet it is perfectly fair to argue that in a case where it would have been
so easy to remove sharp edges of bone sticking into the wound of the

membranes and irritating the lacerated surface of the brain, it ought to

have been done, as affording a patient the last chance, however feeble it

might be
;
and such is unquestionably my own opinion.

FIG. 52.

A, OUTKR VIEW. B, INNER VIEW.

Compound depressed fracture of the parietal bone. The brain in this case was lacerated, and the

escape of brain-matter from the wound relieved the symptoms of compression, so that the patient (a

boy set. 16) was sufficiently sensible to give an account of the accident. He bad no head-symptoms for

three days. Then pain in the head came on, with suppuration and increased discharge of brain-matter

from the wound. A fortnight after the accident he became suddenly unconscious, with stertor and
dilated pupils. Next day he died. At the post-mortem examination a large abscess was found, occu-

pying all the outer part of the middle lobe on that side. The injury was caused by a fall through a

skylight.
The drawing shows the exact limitation of the fracture, and the ease with which the whole of the

depressed bone might have been removed. Fig. A presents the external aspect. At one angle is dotted

the circle of an imaginary trephine hole. If this portion of bone had been removed, the whole fracture

might have been elevated at once, for the large fragment at the opposite side of the fracture was per-

fectly loose (and has fallen out in the preparation), and by lifting up the upper of the two other frag-
ments which were interlocked they might both have been most easily removed. Thus all the rough,

jagged edges, which are seen in Fig. B sticking into the brain, would have been taken away. St.

George's Hospital Museum, Ser. i, No. 248.

Cases not Classifiable. Besides the cases which correspond to the

t) pical descriptions of concussion and compression cases are met with

(and not rarely) in which the insensibility is by no means complete, and
where it is difficult to see whether there is not some imperfect paralysis,
but where other symptoms are far more prominent. In some of these

cases there is delirium, sometimes quiet, sometimes furious and maniacal,

spasms or convulsions, constant screaming, excessive irregularity of the

pulse, and in many cases great irritability when roused. Such symptoms
may be connected with laceration of various parts of the brain in which
the haemorrhage has not been sufficient to produce complete compression ;

but it must be admitted that we know little of the real anatomy of them

beyond this, that in those cases which prove fatal (for many recover)
some laceration of the brain, or extravasation into the membranes, ap-

pears to have been always found. But as such laceration and extravasa-

tion have existed in cases presenting no such symptoms, it is clear that
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the real cause of the difference in different cases between the sequelae of

injuries which seem nearly identical in their anatomy is still to seek.

In all such cases it seems to he the chief object of treatment to avoid
and soothe excitement, for which purpose strict quiet, in a darkened room.
is most essential. The head should be shaved, and cold lotion or an ice-

bag applied, if the patient is not too restless
;
otherwise it should be con-

stantly wetted, so as to cool it by evaporation. Low diet should be in-

sisted on, unless contraindicated by the state of the pulse ;
and the cau-

tious but, if necessary, free use of morphia has in some striking cases

appeared to me to be of the most signal service in calming the spasms or

fits, and so saving the patient from death by exhaustion.

Traumatic Inflammation. Compression tends to death by coma, i. e.,

by gradually increasing insensibility and paralysis, which, when it ex-

tends to the functions of deglutition and respiration, necessarily proves
fatal. And such paralysis is due to one or both of two causes, viz., pres-
sure by extravasated blood or pus or by foreign bodies, or softening from
inflammation of the substance of the brain. Such inflammation is the

most formidable accident in head injuries, and the chief object of our
treatment is to obviate or to combat it. In old times bleeding was used

unsparingly with this view no doubt too indiscriminately ;
but I have

met with no hospital surgeon who does not think that the reaction against
this "

antiphlogistic" treatment lias also been too indiscriminate, and
who could not recall striking instances of the benefit of judicious vene-

section in cases of apprehended or incipient inflammation after injury to

the brain. The great point is to be aware of the symptoms which mark
the onset of this inflammation, so as not, on the one hand, to depress the

patient, and possibly favor the occurrence of diffuse suppuration by inju-
dicious and unnecessary loss of blood, or, on the other, to allow the in-

flammation to get ahead, when bleeding will probably prove useless.

Traumatic inflammation affects either the membranes (meningitis) or

the substance of the brain (encephalitis). The membranes may be in-

volved in injury of the bone, the inflammation spreading from the dura
mater inwards, leading to effusion in the arachnoid cavity, where it is

almost always diffused, and to inflammatory cellulitis of the pia mater;
or the inflammation may spread outwards from the injured brain, and
then it is often limited to the pia mater. Traumatic encephalitis may be

caused by the spread of meningitis inwards, or it may be the result of

lesion of the substance of the brain, and so follow on a case which has

commenced as one of u
simple concussion." Its common results are,

softening, usually of the surface, sometimes also of the central parts, of

the brain, effusion into the ventricles, or abscess of the brain.

The symptoms of meningitis and encephalitis have not been found as

yet to admit of diagnosis from each other beyond such a conjectural opin-
ion as is derived from the exciting cause. The early symptoms are. pain
in the head, feverishness, hot skin, quick pulse, contraction of the pupils,
intolerance of light and sound. Then sickness ensues, with restlessness.

Convulsions succeed at least this is the usual order of appearance of

this symptom, though there are cases in which they come on very early,
and are almost the first alarming symptom noticed. They are followed,
or sometimes preceded, by delirium. Coma ensues, and then paralysis.
The first onset of inflammation may be heralded by rigors ;

but rigors
occur usually in the later stage of inflammation, and may be taken as

indicative of suppuration.
Whenever traumatic meningitis or encephalitis is diagnosed, or even
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when there is reasonable cause for apprehending such an event, the first

indication is certainly to shave the head, and

apply cold to it, to purge the patient very
freely b}' a large dose of calomel, followed

by a saline purgative, and to keep him very
quiet in a darkened room. If the pulse
rises decidedly in rate, and if its volume
and hardness also increase, 1 never saw a
case in which any harm resulted from a mod-
erate bleeding (say 10 to 12 ozs.), and many
in which it did great good. At the same
time mercury should be given in powder,
calomel being the salt usually selected, in

doses of about 2 grs. four or six times a day.
A thermograph showing the rapid The powder can be placed on the back of

rise of temperature which sometimes is
the patient

>

8 tongue With a little SUgar, if
noted in cases of head injury as mflani- , . U1 n TTTI
mation comes on and passes into sup-

he 1S Unable Or UD Willing to Swallow. When
puration. The patient was admitted there is much excitement, and especially if

with compound fracture of the frontal convulsions are present and are severe, mor-

52^J+iS*S Phia very beneficial, either combined will,

brain. The depressed bone was perfectly the Calomel Ol' introduced Under the skill,

loose, and was easily removed from the Or both. We have the high authority of Mr.^SL35 H
7
ett for saying that "opium, or better

supervened. still, morphia is doubtless of great value in

man}' cases presenting some of the most
characteristic symptoms of inflamniation." * The main questions in the

subsequent treatment are whether to repeat the venesection, and whether
the trephine is indicated. The first is a matter which will tax the sur-

geon's judgment and tact. There can be no doubt that many cases have
terminated unfavorably from overbleeding, of which Mr. Hewett records a

remarkable example, where, however, the diagnosis was also at fault, for,

after death, no anatomical proof of inflammation was found. But this

ought not to discourage the surgeon when the indications are clear, i. e., if

the same symptoms which first led him to bleed still continue, or even
increase. A very valuable contraindication to repeated venesection is

pointed out by Mr. Hewett in the watery condition of the blood, which
sometimes is noticed after one or two bleedings. In cases where the

indications of cerebral congestion and excitement persist (heat of head,
excessive pulsation of carotids and temporals, violent delirium), but the

general circulation hardly warrants bleeding, leeches may be applied to

the scalp and temples. As to the indications of the formation of pus
beneath the cranium, and the symptoms which justify trephining, refer-

ence must be made to p. 162.

Hernia cerebri is a consequence of local or limited inflammation of a

portion of the brain, coexisting with wound or sloughing of exposed dura

mater, whereby the inflamed brain is forced through the skull. It is not

every wound of the brain, even when it involves loss of substance, which

necessarily produces hernia cerebri. I have seen a portion of the brain

sliced off (in a case of encephalocele mistaken for enc}7sted tumor), and
no harm result. And there are plenty of instances on record in which

large portions of the brain have been torn away in injuries of the head,
and the wound has healed kindty. But very commonl}' after a compound

1

Op. cit., p. 350.
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fracture, in which the dura mater has also been lacerated, in a few days
an offensive ichorous discharge is noticed from the wound, and a fungous
mass begins to sprout out of it. This sloagha and drops off in fragments,

which, if examined in the microscope, are found to consist in great part
of the products of inflammation. Sometimes, indeed, they consist en-

tirely of such products, and to these protrusions the name of u false

hernia cerebri "
is sometimes given, reserving the name of "true" for

those* in which the characteristic structure of the cerebral substance can
be fqind.

Hernia cerebri is generally fatal, though by no means universally so.

It commonly occurs in compound fracture of the vertex
;
but I have

figured above an instance in which it took place in the middle fossa of

the base of the skull
;
and Mr. Holden has referred to a remarkable in-

stance in the anterior fossa, where the patient, a boy, lost a large quan-

tity of brain-matter through the nose, but ultimately recovered. I once
watched a case in which the greater part of one anterior lobe of the cere-

brum was discharged through a compound fracture of the orbit, in which
the whole roof of the orbit had been removed. There were remarkably
few symptoms, and the boy seemed so have a fair chance of recovery,
when symptoms of general pyaemia developed themselves, and he died

eighteen days after the injury. It is often remarkable how little the

functions of the brain suffer even when, as in this case, the actual loss of

substance is great. Often, however, the real loss is but small, since a

great proportion of the fungus consists of inflammatory products.
No treatment is either necessary or indeed admissible in hernia cerebri,

beyond such applications as may correct the fetor of the discharge as far

as possible. All attempts to repress the protrusion are dangerous, and

probably inefficient, and the practice of shaving it off is quite exploded.

I can say but little on the subject of direct lesion of the nerves at the

base of the brain. Those of the seventh pair are the most common, and
in fracture of the base loss of hearing and facial paralysis are not un-

frequently noticed. Extravasation of blood in the sheath of the optic
nerve has been found after death,
and blindness mav be so caused, and

i i_ i
* ^ " *

may pass away, though in other

cases it has resulted from absolute

laceration of the nerve, and is then

probably permanent. But all the

nerves of the base (with the excep-
tion, I believe, of the little fourth

nerve) have presented distinct evi-

dence of traumatic lesion, as indi-

cated by the loss of their function,
and proved by post-mortem exami- Extravasation of blood in the sheath of the

.
l

AT u optic nerve after injury to the head. From Mr.
nation. JMO treatment Can DC Hewett's essay, Syst. of Surg., 2d ed., vol. ii, p.

adopted ;
but the symptom is often 332.

valuable in a diagnostic point of
view. It is important to remember the fact on which Mr. Le Gros Clark

has laid some stress, that the symptoms of paralysis, indicating lesion of

the nerves at the base of the skull, often do not present themselves till

three or four days after the receipt of the injury, showing that they are

due to inflammatory reaction. This fact, however, by no means nega-
tives the diagnosis of fracture, since a fracture is one of the most prob-
able causes of such inflammation.
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Trephining the Skull. The operation of trephining the skull, although
it is always called by that name, is not always performed with the circu-

lar saw called Trephine. The elevated edge of an injured bone is often
more easily and expeditiously removed by the saw which bears Key's
name

; though, as Mr. Hey points out, it was originally figured in Scul-

tetus's Armamentarium Chirurgicum, and was either revived or rein-

FlG. 55.

Key's saw (from Key's Surgery).

vented by Dr. Corbell of Pontefract, who showed it to Mr. Hey. The

straight edge enables the surgeon to remove any length of bone at one
stroke. When a curvilinear direction has to be given to the section the

round edge must be used.

Trephining is an operation which is neither very easy in all cases nor
destitute of dangers of its own in any. The soft parts are first to be

cleaned carefully from the part of the bone on which the trephine is to

be applied, which in cases of fracture should be the sound bone on the

edge of the depressed portion, and, if there are two depressed and

interlocking pieces, the trephine-hole should hit the edge between them

(see Fig. 52). The pin of the trephine being run out and firmly fixed, is

FIG. 56.

The elevator." Mem. In trephining it is well to have a few elevators of different shapes and curves

at hand. The one here represented is, however, one of the most useful.

applied at such a point as will secure this object, and then by a screwing
motion the section of the bone is commenced. When the groove is deep
enough to avoid all risk of the trephine slipping, its pin is withdrawn,
and as soon as the surgeon believes that he has got through the external

table he begins to proceed with caution, and with a very light hand, often

feeling the groove with a fine probe, or, as is more usual, a common quill

toothpick. When the internal table is perforated at any part of the circle

the elevator is introduced here, and the crown of bone will generally
come away. If it does not do so, the internal table must be sawn in

some other part; but the trephine must not be pressed on the part
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already sawn through, for fear of wounding the dura mater. When the
first crown of trephine has been removed it may be necessary to t:ik<-

away a second or a third, or to saw off the projecting edges of the sound
bone with Hey's saw (as in Fig. 51); or perhaps the whole operation

KM;. 5* Fio 58

\ ^ \

FIG. 57. Trephine. The central pin is seen projecting slightly beyond the teeth of the saw. It can
be withdrawn altogether within the crown of the instrument by the screw which is seen in the cleft

of the stalk.

FIG. 58. The vertex of the skull, with a portion of bone removed in trephining for supposed de-

pression of the inner table, ten months after the injury. The skull "had been much thickened, espe-

cially at its back part, by inflammation, so that the thickness of the bone removed is twice as great
behind as in front. In consequence of this irregularity in thickness the dura mater was wounded in

the operation St. George's Hospital Museum, Ser. ii, No. 24.

may be accomplished with the saw, in using which the same precautions
are to be taken as in sawing with the trephine ;

but there is less risk of

wounding the dura mater with Hey's saw, since it is only applied on the

sound edge close to the fracture, and here the dura mater has of course
been driven down by the depression. The greatest danger to the dura
mater is in cases like the one from which Fig- 58 was taken, where the

skull is of different thicknesses at different parts of the circle.

CHAPTEE VIII.

INJURIES OF THE BACK.

Sprains of the back are amongst the commonest of all accidents. They
are the effects of wrenches or contusions, either of which produce violent

flexion of the whole column, and which, therefore, sprain it at the part
where such flexion is arrested, viz., near the sacrum.
The injury consists in stretching, and in the severer cases probably

more or less rupture, of the muscles, fasciae, and ligaments on the pos-
terior aspect of the spine, while the parts in front may be more or less

crushed
; and, in particular, the kidney is sometimes contused or lacerated.
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The latter injury will, however, be treated of by itself in a subsequent
section. When there are symptoms of injury to the spinal cord itself

(" concussion of the spine,
1 ' as it is termed), those symptoms constitute

the main feature of the case, and will be spoken of presently. In this

place I shall speak merely of the uncomplicated sprains.

Symptoms. There is swelling at the injured part, with subsequent
inflammation

;
but generally no visible ecchymosis, since the blood which

must have been poured out is beneath the deep aponeurosis. There is

great pain in moving, and especially in extending the spine. The prog-
nosis is very favorable, though recovery is often slow.

Treatment. If, from the severity of the injury, the patient is at all

collapsed, the first indication is to revive him from that condition. Then
at first moderate general and local antiphlogistics will be indicated, with

opiates, mercurial purges, Dover's powder at night, salines, spoon-diet,
and leeches. Afterwards fomentation with poppy-heads, warm Goulard

lotion, with laudanum, or compresses of tincture of arnica (3j to Oj).

When the patient is able to move in bed and sit up, friction and stimula-

ting embrocations (liniment. lodi, Terebinthinae, Sinapis), or blistering
or painting with iodine will probably relieve any remaining pain. In

obstinate cases an occasional light touch with the actual cautery is very
beneficial.

Fracture or dislocation of the spine is one of the most surely fatal of

all accidents. Fracture sometimes affects only some of the processes of

the vertebrae most commonly the spinous and the mobility of the frac-

tured process is the only symptom necessarily connected with the injury.

No treatment is required beyond rest and a bandage. But when u frac-

ture of the spine" is spoken of, it is understood that the continuity of

the whole vertebral column is severed. The gravity of the injury does

not, however, depend on the fracture itself; for although no doubt the

spinal column is the centre for almost all the movements of the body, and

its integrity is, therefore, necessary for any active motion, yet this integ-

rity would be restored after fracture, by bony union, as in any other bone,
and the solidity of the column would probably not be materially impaired.

Fig. 59 is an example of the repair of a fracture of the spine by bony union

in a patient who happened to survive long enough for the completion of

the process. But the history of the same preparation also illustrates the

reason why this injury is so fatal, for the cord in that case was crushed

by the fracture as it almost always is
;
so that, although the bones united,

the spinal symptoms were unrelieved, and pursued their usual course to

a fatal termination.

In describing, therefore, the symptoms of fracture (or dislocation) of

the spine, I must premise that most of these symptoms are what are

called (on p. 139) merely the rational symptoms of fracture, i.
t?.,

lesions

for which we can find no other cause; and that some cases occur in which

similar symptoms (or symptoms very nearly similar) appear to be pro-

duced by contusion of the cord without fracture; while on the other hand,

there are cases on record in which fracture of the spine has been proved

by post-mortem examination to have occurred, yet in which there have

been no such symptoms, in consequence of the cord having escaped in-

jury-
The symptoms, then, of fracture of the spine are as follows: pain in

the part, aggravated by passive motion, more or less incapability of

moving the spine at that part and deformity of the spinal column. All

these are no doubt direct symptoms of the injury ;
but they are not

decisive, with the exception of the last, which, if present in a marked
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degree, leaves no doubt; but it is frequently absent. Then; is u>u:illy

considerable collapse from the severity of the injury. Tlu> usual sequel;*-.

and those by which we infer the existence of fracture, are complete par-
alvsis of motion and sensation in all the parts

supplied with nerves from below the scat of the i "

lesion. Thus in fracture above the origins of

the phrenic nerve (i. e., above the fourth cervi-

cal vertebra), that nerve, as well as all the others

which supply the respiratory muscles, will prob-

ably be paralyzed, and death will be instantane-

ous. 1 With fracture lower down in the neck, the

patient will retain the power of diaphragmatic
breathing, but not the motion of the intercostals

or of any other muscle of respiration, or of any
of the muscles of the trunk or limbs. Sensation

will also be complete!}' absent in all parts below
the neck (except that in some cases perception
of impressions may still be noted in the parts

supplied by the superficial descending branches
of the plexus) ;

the sphincters are paralyzed, so

that the urine is at first entirely retained, and
then dribbles over, and there is no power of re-

taining the feces
;
the passage of the catheter,

though unfelt, usually excites pnapism ;
and nionths . The body of the last

tickling or pinching the limbs, though equally dorsal vertebra is crushed
; some

unfelt, also very often produces reflex motions. of its fragments are driven for-

The intellect is unaffected, and the patient usu- ^^J^SSS
ally free from pain. The temperature of the body of the flntlumbar, to which

paralyzed part varies. Sometimes it is higher
it is soldered by bony union. An-

than that of the body; but this is not always the

Case.'

In fractures so high up as this the patient but with slight angular

usually dies in two or three days, and often much SSjSEiSStsooner. Death is produced generally by the NO. 49.

accumulation of fluid in the lungs, which the

patient is unable to cough up, and which chokes him. But when death
follows more rapidty it is probably from haemorrhage into the substance
of the cord or into its theca, which produces pressure on or disintegration
of the spinal marrow above the seat of fracture.

The lower down in the column the fracture is situated, the less is the

extent of the paralysis. At the lowest part of the lumbar region, where
there is no spinal cord, but only the leash of nerves of the cauda equina,

solidity of the column is restored,

curva-

1 A very interesting case is related by Mr. Shaw, in the Syst. of Surg., vol. ii, p.

396, in which a fracture with displacement of the first and second vertebrae was ac-

companied by no serious symptoms, the fragments being displaced forwards, towards
the pharynx instead of backwards on to the cord. The patient died from dropsy a

year afterwards, and the preparation is in the Museum of Middlesex Hospital. The
same author (ibid. p. 393) relates a case in which the patient survived fifteen months
after a fracture of the fourth or fifth cervical vertebra, though the cord was entirely
disorganized at the seat of fracture, and there was therefore paralysis of all the parts
below the head.

2 On the temperature after injuries to the cervical portion of the cord see Wunder-
lich's Manual of Medical Thermometry, translated by Dr. Woodman for the New
Syd Soc., p. 423. If we can trust the observations there recorded, the temperature
has been found as high as 111 F. and as low as 86. In Clin. Soc. Trans., vol. vi, p.

75, may be found a ease of laceration of the cord opposite the first dorsal vertebra,
where the temperature in the axilla is said to have fallen as low as 80.6 F.
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some of these nerves may escape injury while the rest are torn, and so the

resulting paralysis of the lower limbs may be imperfect. Usually, how-

ever, in fractures of the lumbar spine the lower limbs and the sphincters
are totally paralyzed. In the dorsal region there is also paralysis of the
abdominal muscles and loss of sensation to an extent corresponding to

the seat of the injury, while in the fracture of the upper part of the dorsal

spine symptoms of difficulty of breathing occur which approach more and
more to those produced by fracture in the cervical region.
The later symptoms of fracture of the spine are due to low inflamma-

tion of the urinary mucous membrane, and to sloughing of the skin. The
urine which dribbles over, or which is withdrawn from the bladder, is at

first natural; but it soon becomes very offensive, phosphatic and alkaline.

For a while it may be secreted acid, and only becomes alkaline from de-

composition in the bladder, but after a time it is secreted alkaline in the

kidney, the inflammation having extended to that organ. This inflam-

mation is partly due no doubt to the retention of the urine in the blad-

der, but not entirely so
;
nor can it be entirely obviated by withdrawing

the urine frequently and washing out the bladder with acidulated lotion,

although these measures will diminish it. In fact, there is a tendency to

low inflammation of all the mucous membranes as well as of the skin as a

consequence of the deprivation of their nervous influence. This is shown
sometimes in the intestines by the tarry condition of the faeces, and the

congestion found after death; and probably the low bronchitis which is

so constant in fractures high up is not caused by hypostatic congestion
alone. So also the gangrene of the skin, though greatly accelerated by
pressure, is not due entirely to that cause, as will be stated below.

Apart, then, from complications, the tendency to death in fractures

high up is from the pulmonary congestion ;
in those low down from urinary

inflammation or from sloughing.
Dislocation of the Spine. The symptoms of dislocation are the same

as those of fracture at the same level, and the cause of death is the same.
Thus in the specimen from which Fig. 60 was taken, and which is one of

pure dislocation at the level at which this injury is most common (i. e., at

the root of the neck), the upper vertebra was brought forward and the

lower backward, and the cord crushed between them. Death took place
at the usual period, viz., two days after the accident. And some amount
of dislocation is a usual concomitant of fracture, so that the two are

always treated of as being practically the same injury.
1 There is, how-

ever, one point of practical importance in connection with the subject,
viz., the possibility of diagnosing and reducing dislocation, and the pros-

pect of benefit from such reduction. Most dislocations occur at the lower

part of the cervical region, though a few examples are recorded in the

dorsal; and I have published an instance of one (of which the prepara-
tion is in the Museum of St. George's Hospital) between the last dorsal

and first lumbar vertebra, in which the dislocation was actually reduced. 2

But the reduction had no effect in relieving the symptoms of paralysis,
and it is even possible that the force employed may have been the cause

of suppuration which took place around the seat of injury, and which

1 In Mr. Le Gros Clark's Lectures on the Principles of Surgical Diagnosis, p.

142, will be found the account and drawing of a case in which, along with fracture of

the spine, the fifth lumbar vertebra was dislocated from all its connections, and
thrown entirely behind the spinal column

2 See Path. Soc. Trans., vol. x, p. 219. The patient was under Mr. Caasar Haw-
kins's care. Sir Charles Bell seems to have possessed a somewhat similar preparation ,

but I do not know whether it is still in existence,
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proved the starting-point of general pyaemia. Nor do I see l>v whal si'

it is possible to recognize the existence of dislocation apart from fracture.

Yet, though the diagnosis may be uncertain, and though it is certainly
possible that harm may be clone by the manipulation, I still think that

when the displaced parts can be returned with tolerable ease into their

natural position, it is justifiable to try thus to liberate the cord from pres-

sure, whether we believe the injury to be dislocation or fracture. Ami
there are doubtless histories of cases in which the surgeon has found an
amount of displacement of the spinous or transverse cervical processes
which has been evidence to his mind of dislocation, or at any rate dis-

placement of the bodies of the vertebra?, and which has been remedied by
extension, the patient regaining perfect health. But it must be allowed

FIG. FIG. 61.

, FIG. 60. Dislocation of the spine in the cervical region. The fifth and sixth cervical vertebrae are

completely separated from each other, the ligameuta subflava are torn through, and the articulating

processes dislocated from each other. The intervertebral substance was lacerated, and the anterior

and posterior common ligaments completely torn through. St. George's Hospital Museum, Ser. i, No. 42.

FIG. 61. Fracture of the spine to show the displacement which very commonly takes place of a. por-
tion (or, as in this case, almost the whole) of the body of the vertebra into the spinal canal. The frac-

tured and displaced vertebra is the seventh cervical. The intervertebral substance between the sixth

and seventh cervical vertebrae was ruptured, and their laminae separated from each other by rupture of

theligamenta subflava, i. e., the fracture was complicated with dislocation, as so commonly occurs. The
cord in this case was entirely disintegrated from a point opposite the fifth cervical to the third dorsal

vertebra. St. George's Hospital Museum, Ser. i, No. 56.

that these cases are in many respects of doubtful value, and we have yet
to seek for one in which immediate paralysis after an injury accompanied
with visible displacement of the spine has been remedied by reduction of

the projecting portions. In any case in which the surgeon thinks it right
to attempt reduction, all possible gentleness and caution should be used,
and if moderate force is unsuccessful the attempt should be abandoned.

Trephining the Spine. This leads us to the consideration of the treat-

ment of fractured spine. In the first place, if the displacement cannot be

remedied by extension and counterextension, can it be by surgical opera-
tion ? The proposal to "trephine the spine" i. e. to attempt in one

way or another to elevate the portions which have been depressed on to

the spinal marrow has been sustained by the supposed analogy of de-

pressed fractures of the skull, and has received the support of many
famous surgeons. It is not becoming, therefore, to speak of it with dis-
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respect. But the assumed analogy is obviously a very deceptive one,
and I can find no evidence that the operation has ever been really in any
degree successful; while, if unsuccessful in its object, it must tend to

hasten death, for it is undeniably a very severe proceeding, requiring a

long and deep incision through a large mass of muscle, and thus exhaust-

ing the patient by haemorrhage when the rational indication of treatment
is to spare his strength in every possible way. There is, in fact, little

analogy between the indications which lead the surgeon to trephine the

cranium and the conditions present in almost every case of fractured

spine with displacement. The brain in cases suited for the operation, is

compressed at a single definite accessible part (of no great extent com-

pared to its volume) by a small portion of depressed bone or by a foreign

body ;
but its own proper tissue is believed to be only very slightly or

not at all injured. In fractures of the spine, on the other hand (as may be
seen in Fig. 61), the displacement is generally due to projection of a por-
tion or the whole of a body of a vertebra, and sometimes of more than
one vertebra, into the spinal canal, at a part utterly inaccessible, crush-

ing and disorganizing the whole spinal cord to an extent which cannot
be remedied by the removal of the cause which produced it.

1

Very often

the cord is entirety divided at the seat of fracture. No judicious sur-

geon would think of trephining the skull if he believed that the brain was

hopelessly lacerated far less if it be thought that there was in all proba-

bility a large mass of. bone sticking into it at the base of the skull. Dr.

Brown-Sequard tries to meet this action by urging that though the

laminae and spinous processes are the only parts which are accessible for

removal, yet the removal of these from behind will liberate the cord from
the pressure of the displaced bone in front. Even if this were so, how-

ever, it would leave a rugged fragment irritating the cord, and the pros-

pect of benefit would not justify the additional irritation produced by the

operation. It is quite true that there are cases in which the displace-
ment of bone is less than that shown in the figure, and that the cord is

not always hopelessly disorganized ;
but it is also true that in such cases

the patient has a good prospect of survival, and it seems that under such
circumstances an operation is more likely to prove the starting-point of

inflammatory softening than to cure the patient. Dr. Gordon's case.
2

though an interesting one, and though some improvement seems to have

1 The only part of the vertebral column which is completely accessible and which
can be fairly removed, when depressed on to the cord, is the arch or lamina. Now,
this is the part which is the most .seldom affected. Mr. Le Gros C'lark says :

" Of the

many cases of fractured spine which I have on record, and which I have examined

post-mortem, I cannot recall an instance in which the depression of the arch alone

sufficed to account for the symptoms. I am aware that such cases are recorded, but 1

speak only of my own experience, and therefore I conclude that they are rare " He
goes on to show that even when the injury is a direct blow on the back of the spine,
the cord is in all probability disintegrated beyond recovery. The whole discussion of

this topic in Mr. Le Gros Clark's Lectures on the Diagnosis of Visceral Lesions, pp.
187 and seq., is well worthy of perusal. The conclusion is as follows: " I fear we
must abandon this operation. ... To weaken still further the remaining connec-

tions of a broken spine ;
to convert a simple into a compound fracture

;
to expose the

sheath of the cord, and possibly the cord itself; and to entail the risks attending the

period of repair cannot be regarded as circumstances of indifference. Accidentally,
here and there, un instance may occur in which benefit does, or seems to, result from

surgical interference
;
and the time may arrive when, perchance, the means of diag-

nosis at our command may enable us to judge with more precision of the nature and
extent of the injury inflicted

;
but at present I cannot regard trephining the spine a

brought within the pale of the justifiable operations of surgery."
2 Med.-Chir. Trans., vol. xlix, p. 21
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followed the operation, cannot be quoted as successful, since the para 1\ -is

remained permanent; and although the operation has been repeated

many times since, in no case does it seem to have been of unmistakable
service. Exceptional cases may occur in which, from the nature of the

accident or the appearance of the part, the surgeon may think that only
a small amount of l^one is implicated in the injury, and where he may
determine to give the patient the poor prospect of relief which this opera-
tion holds out

;
but in general it will only hasten the end.

Treatment. The treatment of fractures of the spine must be directed

to combat the two main dangers to life which can be met by surgical treat-

ment, viz., the tendency to cystitis, and that to sloughing ;
the other and

still more formidable danger, from loading of the lungs, is unfortunately
irremediable

;
but it only occurs in fractures high up. The tendency to

cystitis may be partly obviated by the careful and frequent use of the

catheter, and by gently washing out the bladder with acidulated water
;

but there is a strong disposition to low inflammation of all the mucous
membranes, and especiall}

7 that of the urinary tract, in this accident, so

that the relief afforded can only be partial.
1 As the patient is not sensible

to the pain of rough catheterization, injury may easily be done unless

great care is taken. But if catheterization be neglected the inflammation

may prove fatal by spreading up to the kidneys, or (as I saw in one case)

by perforation of the bladder. Sloughing is a very frequent cause of

death. Sloughs form on all parts exposed to pressure, but also on places

(as the malleoli) where no pressure seems to have acted
;
so that there

can be no doubt that the privation of nervous influence acts as a cause of

the gangrene, as well as pressure, though the latter is a very powerful

agent in producing the sloughing ;
and the tendency to this inflammation

is much increased by neglect in nursing, whereby urine and faeces are

left in the bed to irritate the skin. Scrupulous cleanliness, frequent

slight changes of position, which can be effected by means of pillows in-

serted here and there, and by gently rolling the patient to one side or

another, and the use of the water-bed or water-pillow, seem to me all that

can be done.

Should the patient survive he may recover power to some extent, but I

am not aware of any case of complete recovery from paralysis which was

proved to be due to fracture of the spine.
Concussion of the spine is a term which is applied to cases in which

after injury the functions of the spinal cord are more or less lost, but

without any evidence of fracture. The injuries which produce concussion

of the spine vary greatly in severity, and the symptoms vary also from

slight numbness, pricking sensations, or difficulty of motion, to an amount
of paralysis both of motion and of sensation as great as that of fracture,

though commonly not so persistent. The anatomy of concussion must

vary also to a corresponding extent. Frequently, I have no doubt, the

lesion consists in haemorrhage external to, or in the substance of the cord,
sometimes most likely in laceration of the cord, and at others possibly in

inflammatory effusion or inflammatory softening. That cases ever occur
in which the tissues of the spinal marrow and its vessels are uninjured,
as would be implied by the term "concussion," if rigidly interpreted, is

as unproved in the case of the spine as of the cranium.
The symptoms to which the term concussion of the spine is applied

1 Those who hold the germ-theory of disease dwell on the advantage of using ear-

bolized oil for the catheter in such cases as these, and there can certainly be no harm
in doing so.
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come on either immediately on the injury or after an interval of uncertain

duration. I do not know that I can do better than quote two of the cases

which Mr. Le Gros Clark gives as instances of concussion of the spine

following in one case immediately, and in the other subsequently to an in-

jury.
u A man 36 years of age, weighing 11| stone, was tripped up in the

road, and fell heavily on his left hip, and then turned over on his back.

On trying to rise he failed, not having any power of movement in either

lower extremity. He was brought at once to the hospital. On admit-

tance he complained of pain in the lumbar region, and there was slight
tenderness in pressing the spinous ridge of this part ;

but careful exami-

nation failed to detect any irregularity or other sign of mechanical injury
of the vertebral column. There was entire loss of power in his lower

limbs
;
he could not even move a toe

;
sensation was impaired ;

he said

his legs were numbed. There was slight priapism, and he was unable to

micturate. His pulse was 60, but there were no signs of well-marked col-

lapse. On the third day he was able to move his toes a little. On the ninth

day sensation was perfect, but he had made very little progress in regain-

ing muscular power. Nearly three weeks elapsed before he was able to

dispense witli the catheter; and at the expiration of five weeks he was

still almost as helpless in moving any part of his lower extremities. He
remained in the hospital for four months, his health being tolerably good
throughout. He was then able to get about very fairly, but with a shuf-

fling, unsteady gait."
The diagnosis of a case of this sort from one of fracture will rest partly,

as Mr. Clark observes, on the absence of the local signs of fracture, and
on the fact that the accident is not one likely to have produced fracture,

and partly on the partial extent of the paralysis. Yet, as he adds,
" in

some cases where the symptoms are persistent, doubt must remain as to

the true nature of the lesion, and a cautious prognosis is therefore re-

quired."
*

The case in which symptoms of spinal concussion followed after an in-

terval is as follows :
" A man was injured in a collision in the tunnel four

or five miles from Brighton. He walked this distance with some difficulty

into the town, and within twenty hours became entirely paraplegic. He
recovered slowly ;

and after a lapse of two years was able to walk as well

as before the accident. One spot in the back was always tender," and
continued so at the time of the report, which was, I believe, about five

3
rears after the injury.
These cases of spinal concussion have acquired great surgical and even

public interest of late, from the frequency with which they really occur, and
from the frequency also with which they are alleged more or less falsely

to have occurred in cases of railway injury. No part of a surgeon's duties

is more difficult than that of forming an opinion in these cases, in which

the alleged symptoms are sometimes entirely fabricated
;
at others mixed

with more or less of unconscious exaggeration or delusion, the result of

mental causes
;
at others really existing, but in so latent a condition that

it is hardly possible at first to believe in their reality. It is, therefore, no

wonder that the most eminent surgeons constantly differ in their estimate

of such cases, and that they constantly make opposite errors, by denying
the reality of symptoms which the after-progress of the case shows to

have been perfectly genuine, or by accepting others which are fraudulent

or imaginary. No doubt as this class of cases becomes more familiar such

differences of opinion will become rarer; and they would even now be far

less common if the system of our courts of law would permit of a delib-

erate examination and report by a medical commission authorized to avail
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themselves of all necessary opportunities for pronouncing an unbiassed

judgment. As it is, both sides in the trial have an interest in procuring
medical testimony on hasty examinations from which one aspect of the
case has been concealed as far as possible.

Railway injuries are not usually pure examples of concussion of the

spine, but the spinal injury is mixed up with symptoms of general shock,
besides, as may easily be the case, definite lesions of other parts of the

body. I will again quote from Mr. Le Gros Clark, who speaks thus on
the subject of railway injuries affecting the spine : "Spinal concussion

may be immediate and well marked
;
or the indications of spinal mischief

may not supervene until after the lapse of some time. General shock is

often, but not always, in excess of that which accompanies simple con-

cussion : in some instances the collapse is great, accompanied by insensi-

bility, but without evidence of injury to the head. Reaction, under such

circumstances, is tardy and irregular. Numbness and tingling, some-
times local, sometimes universal, is complained of. Other symptoms are,

rigor, continued sickness, intermittent fits of numbness, excito-motor

spasm in the limbs, violent throbbing sensations, or sense of heat or

cold in the head or other parts, want of sleep or continued drowsiness,
confusion of intellect, enfeebled muscular power, deafness, defective sight,

accompanied by ocular spectra; hypersesthesia in some parts, but espe-

cially in the spine ; great emotional excitability. Besides these I could
enumerate other more especial symptoms; but- they have been peculiar to

isolated cases. With rare exceptions, extreme sensitiveness of the spine
is present in these cases, and more frequently located at some particular

part than distributed over the whole column. Again, this pain on pres-
sure is sometimes referred to the lumbar muscles, at others to the spiiious

ridge. In some of these cases the patients entirely recover after a longer
or shorter interval

;
in others the health is permanently enfeebled, and a

life of protracted discomfort is entailed
;
or the sufferer sinks, emaciated

and exhausted, into a premature grave ;
or becomes the victim of some

acute disease, the destructive tendency of which his defective organism
is incapable of resisting.

"It will be perceived that many of the foregoing symptoms and signs

may be referred to what we are accustomed to regard as concussion of

the spine ;
but many also are due to general rather than special nervous

shock. In some instances there is probably meningeal mischief; but the

indications in others clearly point to organic change in the cerebro-spinal
centre.

"I have already shown, in a preceding lecture, how powerful an influ-

ence emotional shock or physical concussion may exercise on organic

vitality ;
and I think it not inconsistent with acknowledged facts to affirm

that protracted functional disturbance, or even fatal disease, may be the

consequence of a rude shock simultaneously to the nerve-centres of the

emotions, of organic and of animal life. I am, therefore, disposed to

regard these cases of so-called railway spinal concussion as, generally,
instances of universal nervous shock, rather than of special injuiy to the

spinal cord. At the same time I admit that in this class of cases we
meet with instances of simple concussion, but I see no reason for taking
them out of the category of concussion of the spine from other causes."

1

Mr. Clark gives also an account of the post-mortem appearances of the

spinal cord in two cases, one, under his own care, in a child who had
sustained an injury to the spine without fracture, and not producing

1
Op. cit., p. 150.

13
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paralysis at first, though this soon afterwards supervened. The child

died three months afterwards with inflammation of the whole cord below
the eighth dorsal vertebra. There was no trace of haemorrhage or of dis-

ease of the membranes, but the spinal cord was replaced by a mere "
string

of soft atrophied nerve-matter." In the other case, which was under the

observation of Dr. Lockhart Clarke, and is published by him in the

Path. Soc. Trans., vol. xvii, the case was one of ordinary railway injury,
the patient having survived three and a half years. His gait had been

"unsteady, somewhat like partial intoxication, but without jerking or

twitching;" and latterly his speech had become thick and hesitating.
The spinal cord was wasted and shrunken, and its white matter showed
evident traces of inflammatory degeneration*

1 The brain was also pallid
and soft, particularly on the under surface of both anterior lobes.

Diagnosis of Spinal Concussion. It would be impossible in a work like

this to go fully into the very difficult problem of the diagnosis of cases of

railway injury. The subject is treated of with conspicuous ability in

Mr. Erichsen's well-known work on Railway Injuries, to which I would
refer the reader for a more adequate view of the symptoms, pathology,
and treatment of these difficult cases than my limits allow. I would only

say here, that when there is any doubt of the patient's veracity or of the

reality of the symptoms in all cases of alleged inability to perform cer-

tain movements, it is most satisfactory to have physical evidence of the

wasting of the muscles concerned in those movements, or other tangible

proof of the effect of the loss of function. The effects of the galvanic
current applied to the muscles alleged to be affected must be carefully
watched and compared with its effects when applied to those of the other

side. When loss of sensation is alleged, it is desirable to examine the

patient in many ways, and with his attention distracted from the part in

which sensation is said to be deficient. Unsteadiness of gait may easily
be simulated, and the fraud may be detected when the patient is cleverly
thrown oft' his guard. Alleged loss of power over the bladder ought to

produce certain symptoms and appearances in the urine, and a urinous

smell about the clothes and bed
;
and finally, all the more serious cases

of injury are accompanied with a disturbance of the general health which
is often "conspicuous from its absence" in persons who prosecute claims

against railway companies. But besides the grosser and more easily
detected cases of fraud instances are met with often in practice in which
the mental and bodily symptoms are so mingled together that it is hardly

possible to say what is the real injury and what is the patient's prospect
of recovery.

Prognosis. The prognosis of these injuries is also a very difficult

question. Those which come on at once, and with symptoms of active

haemorrhage, seem to me on the whole more encouraging than those in

which the mischief is consecutive on inflammation, probably accompanied
by textural changes (softening in most cases, in others induration) ;

and

if, as is sometimes the case, the inflammation spreads upwards, and symp-
toms of cerebral meningitis or softening begin to make their appearance,
the prospect of recovery, or even of amelioration, becomes still worse.

Much also will depend on the state of the general health. Those cases

are the worst in which the patient's condition goes on deteriorating, and

unluckily they are by no means the least common.
Treatment. The treatment of these oases at their commencement must

1 A drawing from a microscopical section of the affected cord will be found in

Mr. Le Gros Clark's work.
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be by rigid rest and by antlphlogistiCB much as in severe sprain ;
and

Mr. Erichsen with great probability suspects that many of the ill conse-

quences which often follow on railway injuries depend on the patient

having neglected at first to observe that perfect quiet which should alv.

be enforced after such an accident. When the first acute symptoms have
subsided much benefit will probably be produced by counterirritation

and the actual cautery, and by the cautious administration of mercury
in very small quantities, the perchloride being the favorite preparation.
When all inflammatory symptoms have subsided the use of strychnia is

indicated
;
and it is possible that then the patient may derive benefit

from gentle exercise with all possible caution. The general health must,
of course, be carefully attended to, and when he is able to move the

patient may be advised to try the effect of change of climate.

CHAPTER IX.

INJURIES OF THE FACE.

THE free vascular supply which is enjoyed by all parts of the face

renders the process of union rapid, and the prognosis of all injuries

better, in this than in an}^ other part of the body. It is true that cutaneous

erysipelas is common, but it seldom produces alarming symptoms except
in persons whose health is broken down by intemperance or visceral dis-

ease. Bruises are often extensive, since the large vessels lie close under
the skin, surrounded by a loose cellulo-adipose structure, in which ex-

travasation can go on to an almost unlimited extent
;
but it speedily

subsides if the patient is in good health. All wounds ought to be imme-

diately and accurately united, with sutures if the edges cannot be other-

wise kept in exact apposition ;
and the sutures must be supported with

harelip-pins when the flaps are heavy, or in the lips, where powerful
muscles are attached to the skin. Even if the wounds be considerably
contused or lacerated they may nevertheless be united. Perhaps no

sloughing will ensue, or if the edges slough still the resulting deformity
will most likely be less than if the flap had not been replaced. But
sutures will very likely leave a mark of their own, so that they should

not be used unless absolutely necessary ; they should be as delicate as is

consistent with security, and they ought always to be withdrawn as early
as possible. Even in adults and in the lips there _is no reason for leaving
the harelip-pins in longer than forty-eight hours.

Salivary Fistula. One of the most disagreeable complications of

wounds of the face is salivary fistula. This is caused usually by a wound,
but sometimes by an abscess, which lays open Steno's duct. The saliva

is constantly running out on the cheek, and the flow is increased when
the patient eats or when his " mouth waters." If the division is complete
the patient may be conscious of dryness of that side of the mouth.
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The disease is to be treated by restoring the passage for the saliva

from the gland into the mouth. For this purpose the proximal part of

the duct (i. e., the part of the duct which is still in connection with the

gland) should be found by examination of the wound; then the cheek

should be everted, and along the natural opening of the duct, in the

interior of the mouth (which is generally found without difficulty, oppo-
site the second upper molar tooth), a probe or leaden string is to be

passed across the wound and along the duct in the direction of the gland.
The probe or string is fixed in its position by bending its extremity
round the commissure of the lips on to the cheek, where it can be secured.

When the saliva is thus guided into the mouth the fistula will probably

heal, either of itself or on its edges being refreshed and brought together.
In some cases the opening of the duct in the mouth cannot be found,
and when this is the case the distal opening of the duct as well as the

proximal must be sought in the wound
;
or if that part of the duct is

obliterated, an artificial passage must be made and kept open ;
but such

cases are far less promising. And indeed many cases of salivary fistula

present very considerable difficulty, from the rottenness of the tissues

surrounding the wounded duct, which renders them very unapt to unite

when brought together, and favors the percolation of the saliva through
the wound which it is intended to unite.

Foreign Bodies in the Nose and Ear. Children very frequently pass

foreign bodies into the nose or ear, which they cannot withdraw again,
and which afterwards may set up grave mischief. In the nostril they

give rise to foul discharge from inflammation of the membrane, and may
even produce disease of the bones. The case is constantly mistaken for

one of "ozeena," or strumous disease so constantly that it has become
a familiar caution in surgery always to put down a case of foul discharge
from one nostril in a child as being probably due to a foreign body, and
to pronounce no opinion about it till after a thorough examination, for

which purpose anaesthesia is generally necessary. The foreign substance

is always quite easy to remove, either from the nostril or by pushing it

through into the throat, and then the discharge will at once subside.

Foreign bodies in the meatus auditorius are more dangerous, for they

may easily cause perforation of the membrana tympani,or even cerebral

mischief, by inflammation spreading through the base of the skull to the

cranial sinuses. Such foreign bodies may be removed by constant syr-

inging with warm water, or under chloroform with a pair of forceps, a

bent probe, a loop of wire, or some special instrument of which several

have been devised for the purpose. But if these means fail, as they
often do, nothing further should be done, beyond perseverance in syr-

inging, since harm may easily be produced by the incautious use of in-

struments, and in all probability suppuration will loosen the foreign sub-

stance, and then it will come away.

Fractures of Facial Bones. The bones of the face can only be frac-

tured by direct force, and these fractures are not so frequent as might
be expected. One observation which it is necessary to bear in mind in

these injuries is that the distinction which in other regions is so impor-
tant between simple and compound fractures has really hardly an}' im-

portance as applied to the bones of the face. Wounds of the face heal

so rapidly, and the thin facial bones are so surrounded by structures

rich in vessels, that compound fractures heal almost as readily as simple
fractures do.
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The ossa nasi when fractured are usually also depressed, causing a

flattening of the bridge of the nose and a very unpleasant deformity.
The accident is a very easy one to recognize, hut the treatment is not

always satisfactory, for these delicate bones are often comminuted as
well as fractured, and it is very difficult to adjust the fragments properly.

All possible care, however, should be bestowed on the restoration of
all the fragments to their proper position, by means of a curved staff or
a female catheter introduced up the nostril. If it is otherwise impos-
sible to keep the fragments in their place the surgeon may try to support
them by some substance introduced into the nostril

;
but Mr. Holmes

Coote justly says that "plugging of the nostril should not be resorted

to except in cases of severe displacement, for it causes the patient great
discomfort, and not uncommonly fails to effect the purpose for which it

is used." If it is found necessary to introduce a foreign body, it should
be removed after a few days. The fracture unites very rapidly. In some
cases the cartilages only are broken or bent. The treatment, however,
of these cases must be conducted on the same principles. The septum
is of course usually involved in the fracture and displacement, and great
care must be bestowed in order, if possible, to keep it straight while the

process of union is going on. Mr. W. Adams 1 has lately described a
screw steel apparatus for supporting the fragments in these cases, which
is to be worn for two or three days, and then replaced by an ivory plug.

And, no doubt, in some complicated cases the use of a metallic or glass

support is necessary ; though in those where the fracture is only single,
and the septum is not much deviated, it ma}r be superfluous.

Fractures of the upper jaw are accidents of little moment unless the

displacement is such as to produce much change in the features. I re-

member a case in which, a carriage-wheel having passed over the face,
most of the bones seemed to be separated from the skull, and on recov-

ery a peculiar and most disagreeable lengthening of the face was left.

Such deformities are very difficult indeed to avoid, for there is little

means of acting on the upper jaw from any side so as to replace its frag-
ments when once driven in.

Fractures of the malar bone are rare, and are usually caused by con-

siderable violence. The only point of interest in their pathology is one
illustrated by a case which I published many years ago,

2 where a gentle-

man, who had fallen from his horse and had sustained fatal injury to the

brain, presented an orbital ecchymosis exactly resembling that which at-

tends on a fracture of the base of the skull. On post-mortem examina-
tion the bleeding was found to depend on a fracture traversing the malar
bone near its junction with the frontal.

Fracture of the zygoma is exceedingly rare, and it is said that in some
cases displacement is produced by the action of the fibres of the masseter
muscle implanted into the fractured part, but I have no personal experi-
ence of this injury. The displacement, when recognized, must be reme-
died by careful manipulation under anaesthesia. Replacement by the

insertion of a sharp metallic point into the displaced fragment and trac-

tion upon it has been spoken of.

Of the Lower Jaw. By far the most common fracture in the face is

that of the lower jaw. This is usually caused by a very heavy blow, such
as the kick of a horse, though, as curiosities, cases are recorded in which
muscular action is said to have caused it. It is frequently in some sense

1
Lancet, 1875, vol. i, p. 649. 2 Brit. Med. Journ., 1855, p. 907.
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compound, that is, the line of fracture communicates with the air in the

cavity of the mouth, for the soft coverings of the jaw are very commonly
torn. But the fracture almost always unites after the manner of a simple
fracture. In some complicated injuries, however, the comminuted por-
tions will exfoliate. Any part of the bone may be broken. There are
cases in which only the alveolar edge is broken off, but the continuity of
the bone is not interrupted, since its base is not broken. Such accidents
are rare in the present day, but were said to be common when "the key"
was in ordinary use in extracting teeth. Mastication will be painful or

impossible at first, but as the parts consolidate the patient will completely
recover, though perhaps with the loss of some of the teeth. Another
rare fracture of the jaw is that of its neck. 1

It is not difficult to diag-
nose, by following the ascending ramus upwards with the finger intro-

duced into the mouth. I once dissected a specimen of this injury in
which the broken ramus had protruded through the meatns auditorius

externus, and had so irritated its lining membrane as to give rise to a
catarrhal discharge very much resembling that which is seen in some
fractures of the base of the skull.

2 Another fracture is that through the

angle between the body and ascending ramiis, and in this there is not
much displacement, since the masseter and internal pter}-goid inserted
on either side keep the parts in position. The fractures which occur be-
tween the angle and symphysis are generally much displaced, and especi-
ally when, as very commonly happens, there is fracture on both sides
the central piece being drawn down by the hyoid muscles in addition to
the displacement caused by the force of the 'blow. Fracture often trav-

erses the bone at or close to the symphysis, and this fracture will not be
much displaced unless the force has been unusually severe, since the
muscles of the two sides will balance each other.

Fracture of the coronoid process is a rare accident, but one which is

illustrated by a preparation in the Museum of King's College Hospital, of
which Mr. Heath gives a representation, copied from Sir W. Fergusson's
Practical Surgery. The former author thus speaks on the subject of this

rare injury:
" The fragment would, no doubt, be drawn upwards and

backwards by the temporal muscle, and might be felt in its new situation,

though this displacement would probably be limited by the very tough
and tendinous fibres which are so closely connected with the bone, form-

ing the insertion of the temporal muscle, and reaching down to the last

molar tooth. According to Sanson fractures of the coronoid process do
not admit of union."3 I venture to think that the latter statement is en-

tirely unsupported, and that the idea that fractures of the coronoid pro-
cess of the jaw do not unite by bone though it has been copied from one
author to another till it has become one of the loci communes of surgery

rests on no evidence. If the fragment were much drawn up the frac-

ture would unite by ligament ;
but there is no proof that this displace-

ment usually occurs.

Fractures of the lower jaw are often multiple or comminuted. This is

the case, of course, in gunshot fractures almost always, but not infre-

quently in those caused by the passage of wheels over the face or by other
unusual violence. And the nature of the displacement, as well as the

1 Mr. Heath says that, judging from the number of Museum specimens which exist

of it, this injury is probably not so uncommon as it is represented. I can only say
that it eeems rarely met with in extensive hospital practice, where other fractures of
the jaw are common.

2 Path. Soc. Trans., vol. xii, p. 159.
3
Injuries and Diseases of the Jaws, 2d ed., p. 14.
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amount of deformity resulting, is greatly influenced by this circumstance.
It is mainly in these more complicated fractures that non-union is to In:

Apprehended.
The state of the teeth should always be carefully considered in cases of

fractured jaw, and any which are so displaced as to interfere with union,
or so injured as to be useless, had better be removed at once.

Diagnosis and treatment. The symptoms of fractured jaw are usually
very plain. The patient will feel very great pain in trying to open his

month) the saliva will very probably drivel, the line of the teetli will be

broken, and one or more will very likely be loose or be knocked out
;

there will be displacement as described above, and crepitus will be easily
felt on manipulating the parts into position. If the fracture be com-
minuted the diagnosis will be still more easy.
The treatment consists in replacing the parts by proper manipulation,

which is seldom difficult in uncomplicated fracture, and then in the sim-

pler injuries nothing further is necessary than to put up the parts in a jaw-

bandage, i.
e.,,

a four-tailed bandage, with a hole cut in the centre to

receive the chin, the tails crossing each other, one pair tied behind the

occiput (sometimes for more security brought thence over the forehead),
the other over the vertex. Inside this may be placed a gutta-percha or

pasteboard splint moulded so as to fit the chin. 1 The teeth of the lower

jaw are thus brought into close apposition with those of the upper, which
serve in some measure as a splint for them, fixing in their natural posi-
tion. For the efficiency of this treatment it is clear that the teeth must
be kept together, ?'. e., that the patient must not be allowed to open his

mouth. He must, therefore, be content with such fluid or semifluid

nourishment as he can suck in through any gaps there may be in his

teeth or can pass in through the hiatus behind the molars. After the first

fortnight perhaps a little movement of the jaw may become tolerable. In

a period of from three to four weeks from the accident the parts will be-

come sufficiently united to dispense with the bandage, but the patient

may prudently wear a handkerchief, in order to prevent his opening his

mouth too far or using the teeth too violently.

Complicated fractures of the jaw are sometimes very hard to deal with.

If sound teeth remain on both sides of the line of fracture a piece of wire

may be passed round them tight enough to draw the fragments together,
and this is often a useful way of fixing a comminuted piece; but the wire

should only be left for a few days, for it has a great tendencj7 to cut into

and injure the teeth. Mr. H. 0. Thomas, of Liverpool, has dwelt strongly
on the advantages, in cases of compound and much-displaced fractures,
of wiring the fragments together, for which purpose he either drills a hole

through the fragments and passes an annealed silver wire
3*3

of an inch

in diameter through both of them, or passes the wire over or through any
teeth which may be left firm enough to bear the strain. The wire is then

so twisted at either end as to allow of its being tightened (which will be-

come necessary in a few days, from the subsidence of effusion between
the fragments), and also of easy removal. The advantages claimed for

this method are greater nicety of adaptation and more comfort to the pa-

tient, who is able to masticate easily.'
2 In the case of non-union of frac-

1 An oval piece of pasteboard is taken of appropriate size, and a cut is made on
either side in the long axis of the oval, leaving a part in the centre undivided. The

pasteboard is softened, and this central part is moulded on to the chin, while the di-

vided ends overlap each other and hold the splint in place.
2 For further details I must refer to the original paper in the Lancet for 1867, or

to a tract entitled Cases in Surgery illustrative of a new method of applying the wire

ligature in compound fractures of the lower jaw. 2d ed. Liverpool, 1875.
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tures I have already spoken of the benefit which is often derived from

pegging or drilling the fragments together (page 151).
In cases where there is much comminution these simpler plans will not

succeed, and there is much danger either that the fracture will not unite

at all or that great deformity will result. In such cases a mould must be
constructed in vulcanite, or better in thin metal, silver or gold. Such
moulds are made on one of two principles, i. e., they either use the teeth

of the upper jaw as a base on which the mould is fixed above, while its

lower part carries cavities for the reception of the teeth of the lower jaw,
and they are confined in those cavities by a splint and bandage exter-

nally, the mould itself being attached to the splint by an arm at either

corner of the mouth, or else the support of the upper jaw is dispensed
with a frame is moulded to the chin

;
an arm projects from this frame

on either side and carries a mould, in which the teeth are received. In
the former plan (the interdental splint, as it is called) it may even be

possible to dispense with any external support, and to confine the appa-
ratus entirely within the mouth. The convenience of these apparatus
which are moulded on to the teeth is, that they do not prevent the patient
from opening his mouth, and therefore they cause no impediment to

speaking or mastication, for the portions which fit on to the lower and

upper teeth are hinged together inside the mouth. But they require more
skill in modelling than a surgeon usually possesses, so that the services

of a skilled dentist have to be called in, and great care must be taken to

reduce the fracture completely under chloroform before the mould is

taken. If the bone is much comminuted it may be necessaiy to wire, or

peg, some of the fragments together inside the mould. The treatment
of these complicated cases must extend over a much longer period than
that of simple fracture, especially when some of the fragments become
necrosed. In the celebrated case of Mr. Seward, the American states-

man, who suffered from a fracture of the lower jaw complicated by a sub-

sequent gunshot wound of the same part, the interdental splint was worn
for more than a year. The reader will find all the details, which space
forbids me from inserting here, carefully and clearly described in a paper
by Mr. Berkeley Hill, in the Brit. Med. Journ., for February and March,
1867, and in Mr. Heath's work already referred to.

Dislocation of the jaw is an injury which is not very common, but which

gives rise to striking symptoms, and which, when it has once occurred,
is liable to recur from veiy slight causes. It is generally caused by a
blow or fall on the chin with the mouth wide open, whereby the condyle
of the jaw is driven forward; but when the jaw has once- been dislocated

the displacement is easily reproduced in extreme j'awning, and the acci-

dent also often occurs for the first time during yawning or in convulsions.

The symptoms are very characteristic. If both joints be dislocated, as is

most usually the case,
1 the mouth is widely open, and cannot be closed

;

the chin is advanced
;
the saliva dribbles, partly as a consequence of in-

creased secretion from irritation of the parotid gland, partly from defi-

cient power of deglutition ;
the speech is almost unintelligible ;

there is a

hollow just in front of the ear where the joint should be, and a promi-
nence near the malar protuberance caused by the displaced coronoid pro-

cess, over which the fibres of the temporal muscle are stretched. If the

dislocation is unilateral the chin is generally much twisted to the oppo-

1 Mr. Bryant says two out of every three cases are bilateral
;
while Nelaton believes

that the frequency of bilateral is only a little greater than that of unilateral disloca-

tion.
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site side, as in the annexed drawing; though this, as Mr. Hoy si-

not always the case; but he points out as an infallible sign of the dislo-

cation the hollow which is to be felt behind the dislocated condyle. 1'iof.

Smith, in quoting these observations of Mr. Hey, says that he lias seen,
in a dislocation of the right condyle, the efforts at reduction applied to

the left. I conclude, how-

ever, that Mr. Hey's re- Fm.62.

marks must apply to old

dislocations
;
for if the dis-

location be left unreduced

(which strangely enough is

sometimes the case) the

patient recovers the power
of closing the mouth and

retaining the saliva, and to

a great extent that of per-
fect articulation (see the

figure in Smith, op. ciL, p.

289).
Reduction is generally

very easy, and has been
effected even as late as

four months after the in-

jury. The surgeon grasps
the chin and jaw in both

hands, the thumbs resting
inside the mouth on the

angle between the body
and ramus behind the last

molar teeth, while the fin-

gers embrace the chin. The
thumbs are of course pro-
tected with a cloth, or they
would be severely bitten as the jaw returns to its place. The perpendic-
ular ramus is thus forced down, whereby the condyle is disengaged from
its unnatural position, while the chin is pushed back and raised

;
and

when the condyle is thus disengaged the tense fibres of the temporal and
masseter muscles will contract and replace the jaw with a snap. The

process in unilateral dislocation is similar, the main point being to dis-

engage the cond}'le, and then to assist the reduction by pressing the chin

in the reverse direction to that in which it has been thrown by the violence.

Some surgeons, not caring to trust their thumbs inside the mouth, de-

press the angle of the jaw by pressing on the hinder part of its ramus
with two pieces of stick, or some other kind of lever, held by an assistant,
and having its fulcrum against the upper teeth, while the surgeon raises

the chin with his hands. Sir A. Cooper directs that the posterior
teeth should be separated from each other by corks, while the chin is

raised by the hands. In a case of four months' standing Mr. Pollock

effected reduction by separating the jaws with wedges inserted between
the molar teeth, while he drew the chin upwards by means of the strap
of a tourniquet applied round the head and beneath the jaw, so that the

screw might exert its power upon the dislocated bone.

Two views have prevailed as to the mechanism of this dislocation, and
therefore as to the obstacles to its reduction ;

and J have thought it

better to preface what I have to sa}^ on this point by describing the

Unilateral dislocation of the lower jaw. From E. W. Smith.
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method of reduction, since the latter has considerable bearing on the ques-
tion of the pathology of the injury. Nelaton, who has given great atten-

tion to this subject, and whose description of the injury is well worthy
of careful study,

1 remarks on the rarity of the dislocation, and on the
fact that there is very little to separate the displacement of luxation from
the ordinary and natural displacement of the condyle forwards which
occurs in all cases of extreme separation of the jaws, and which requires
no reduction, since the bone returns spontaneously into its place. He
also shows that the ligaments are so lax (in order to allow of these nat-

ural displacements) as to oppose no obstacle to reduction
;
and the pro-

jection of bone (eminentia articularis) in front of the glenoid cavity is

also too slight to have much influence in that direction. But he says if

the anterior part of the capsule be cut through on the dead subject, and
the condyle of the jaw be 'forced through it far enough to bring the tip of
the coronoid process in front of the malar prominence, then it will be
found that if the coronoid process is long enough its summit will abut

against the zygoma, and this will prevent any reduction until it has been
forced back again. This view is supported by the preparation here re-

produced from Malgaigne, by looking at which the reader will see at

once that the displaced coronoid process will effectually prevent reduc-
tion

;
but that by pressing on the angle of the jaw from within the mouth

the surgeon might easily send it

back again, and so far disengage
it that the fibres of the temporal
muscle (which in the drawing
are seen bent or twisted over the

tip of the process) would become

straight again, and with the

masseter would easily restore

the bone to its place as the chin

was lifted.

But, on the other hand, Mai-
son neuve and Otto Weber have

experimented upon the dead

body, and deny that any such

locking of the coronoid process

against the zygomatic arch ex-

ists, at least in all cases. The}'

would, therefore, attribute the

mechanism of the dislocation to

the tension of the muscles. In

Ne'laton 's view, then, dislocation

can only occur when the coro-

noid process is so long as to

catch against the zygomatic
arch; and it is to the rarity of

this peculiarity of the coronoid

process that Nelaton attributes

the rarity of the injury ;
while

in the other view the dislocation

is caused by the muscles drawing
the displaced condyle through
the lacerated capsule, and fixing

Dislocation of the lower jaw. From Malgaigne. In

this case the jaw had been often dislocated. The liga-

ments are entire. The condyles do not appear to have

been thrown further forward than in ordinary gnaw-

ing; but the coronoid processes, which are very much

pushed upwards, and remarkably nearer the condyles
than in the ordinary bone, ride up greatly over the

malar bone, so as to lie external to the malar promi-
nence. The patient was under N61atou's care. Rev.

Med.-Chir., vol. vi, p. 286.

1 Path. Chir., vol. ii, p. 306.
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it there by their contraction;
1 and in support of this view the fart, is

mentioned that Roser was unable to reduce a dislocation of eight weeks'

standing, even after cutting through both coronoid processes from within

the mouth. I must refer the reader who wishes to follow the subject more

minutely to Mr. Heath's work.

Subluxation. I,n the ordinary dislocation the interarticular cartil:i'_'e

remains attached to the condyle ;
but there is a condition described by

Sir A. Cooper as subluxation, in which lie says
" the jaw appears to quit

the interarticular cartilage, slipping before its edge, and locking the j:iw
with the mouth slightly opened." He also points out that this usually
subsides of itself, but says that he has seen it persist for a length of time,
and the motion of the jaw and the power of closing the mouth have still

returned. If necessary, it may generally be easily reduced by drawing
the jaw directly downwards and then manipulating it into place.

Somewhat allied to this is the snapping which Sir A. Cooper describes

as felt in the joint, accompanied with some amount of pain, in young
women and others of relaxed fibre, and which will subside spontaneously
if the parts acquire more strength.

" Hamilton says that he frequently
suffered from the affection when a youth, but as he became older the an-

noyance ceased witliout any special treatment." Sir Astley prescribes
ammonia and steel, shower-baths^ and a blister.

CHAPTER X.

INJURIES OF THE NECK.

SPRAINS, contusions, and superficial wounds of the neck present no
features which render them worthy of special description ;

but the wounds
which lay open the deeper structures, such as the windpipe, the pharynx
and oesophagus, or the great vessels, must be studied separately ;

and as

these wounds are most commonly suicidal, it is better to describe the

usual features and the proper treatment of cut throat. The same prin-

ciples are easily applied to the somewhat rare cases in which injuries
occur accidentally. One point which may be noticed in stab-wounds of

the upper part of the neck with arterial bleeding is the impossibility in

many cases of distinguishing the exact source of haemorrhage, so nu-

merous are the great vessels in that neighborhood. In such cases it is

justifiable to tie the common carotid, and the operation has often proved
successful.

The wound in cut throat is more commonly situated in the laryngeal
than the tracheal region. This is accounted for partly by the greater

prominence of that region, and partly by the easier accessibility of the

1 That is to say, the external pterygoid muscles would draw the condyle directly

forward, while the masseter, temporal, and internal pterygoid would fix the bone

against the base of the skull.
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air-tube there; for suicides very often think that a wound of the windpipe
is necessary fatal, and that therefore they can better accomplish their

purpose by cutting through or near the thyroid cartilage. For the same
reason the carotid artery usually escapes injury, since it becomes relatively

deeper at that part ;
at least, though not really farther from the surface,

it is farther from the middle line as it ascends from the level of the cricoid

cartilage ;
and as the cut is begun not very far on the left side of the

middle line, it usually fails to hit the left carotid, while the force becomes
exhausted and the cut ceases before the right carotid is reached. Still,

I have seen a case in which both the common carotids and both jugular
veins were divided. Wounds in which the carotid artery even of one
side is at all freely opened generally prove fatal before medical aid is

summoned. Otherwise, the first thing, of course, is to stop all arterial

bleeding, and it is not often difficult to secure the wounded vessel, for

the parts have probably been freely divided and will gape widely. But
the lingual artery is more commonly wounded than any other, or the

superior thyroid may be divided
;
or the facial. Having secured the

arteries, the surgeon must attend to the veins. They can generally be

commanded by pressure with a graduated compress, but I see no danger
in tying them

;
and as this makes them almost absolutely secure from

any irregular impulse on the patient's part, it seems far better to include

any considerable vein which may be bleeding freely in a ligature of car-

bolized catgut, or silk, with the ends cut short. The condition of the

air-tube next demands attention. If it has entirely escaped, the injury

(apart from the general condition of the patient) can hardly be regarded
as serious

;
but generally it is perforated more or less extensively, as will

be evident by the whistling of the air in the wound. If this perforation
is simple, and especially if it involves only soft parts, the knife having
passed between the cartilages, it will rapidly close. But often the weapon
used has been blunt, the force considerable, and the attempt repeated
more than once

;
hence the cartilages are often hacked and fractured as

well as cut. Loose portions hang down, partially obstructing respiration
even at first, and any such obstruction will increase as the tissues around
the loose pieces swell with oedema or inflammation. This displacement
of portions is especially liable to take place when the wound has gone
backwards far enough to injure the epiglottis, or when the arytenoid

cartilages have been cut into. When the epiglottis is trenched upon,
the wound often also lays open the mouth, and a piece of the tongue or

of the floor of the mouth may fall back over the air-tube. Finall}^, the

wound may pass through the back of the air-tube into the pharynx, or,

more commonly, into the oesophagus ;
and the latter may even be com-

plete!}' severed without any large bloodvessel having been wounded.
The treatment of the simpler wounds where the windpipe is not injured

is merely that of similar wounds in any other part. They may be brought
together with sutures or strapping, the patient's head being drawn down
towards his chest and fixed there. For this purpose a bandage is passed
round the head, and is attached, by means of two lateral strips, to another

bandage going round the chest. In the first dressing of cases presenting
unusual complications anaesthesia may be useful.

In cases where the windpipe is opened it is better to avoid sutures
;
at

least, there is a traditional horror of them, and they are said to lead to

erysipelas, and to produce a tendency to emphysema, and so to obstruc-

tion of the discharges from the wound and even of the breathing. How
far all this is true I cannot say. Sutures are in ordinary cases unneces-

sary, for the edges of the wound can be kept tolerably in apposition
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without them; and as primary union can hardly be anticipated, there is

no motive for sewing the edges together. They are therefore rarely used
in such cases, and we have little experience of their alleged ill conse-

quences. But in complicated cases, where fragments of cartilage or

portions of the tongue or mouth cannot otherwise be kept out of the air-

passages, sutures^ must be employed to support them, and I cannot

that they seem really to do much harm.
There are cases in which the obstruction to respiration from such

detached portions is so great that it is better to insert a canula into the

lower portion of the windpipe through the wound, or to perform trache-

otomy, after which the displaced portions can be better manipulated into

position and kept in place.
In wounds of the gullet the chief anxiety^ of the surgeon is to get the

patient to take sufficient nourishment, and yet not to interfere with the

closure of the opening. I must remind the reader that the mere fact of
the escape of fluid nourishment by the wound does not at all prove that

the gullet is opened. The opening may be in the mouth, or there may
even be no wound at all except that in the larynx. We see the same

thing constantly after laryngotomy. The folds which connect the larynx
to the mouth get inflamed, the larynx is no longer raised under cover of

the hyoid bone, and drink runs into it and escapes by the wound. It is

a distressing but not a very dangerous complication, and may be expected
to disappear in a few days. Meanwhile, if the patient is thereby hindered
from taking nourishment which is necessary for his life, he must be fed

by the stomach-pump. If the oesophagus is wounded, and the wound is

fairly within reach, it would be better, I think, to bring its edges into

apposition with one or two carbolized gut sutures before dressing the

rest of the wound, for the sutures require no removal, and will hold the

parts together and allow of their speedy union
;
but I have not had an

opportunity of trying this since the introduction of this form of suture.

Any other is inapplicable ;
the silk from the ulceration which they cause,

and the silver from their tendency to irritate the parts around by their

ends. Then the patient must be treated as after oasophagotomy, i. e., the

wound must be disturbed as little as possible, yet the patient must be fed.

It is even more necessary after suicidal than after operative wounds of

the oesophagus that the patient should be well supported ;
and hence it

is usually more advisable even from the first to pass a small tube or

catheter beyond the wound (taking great care to keep it against the

spine, so as not to touch the wound if it can possibly be helped), and
thus to fill the stomach moderately and slowly with concentrated nutri-

ment twice a day. Great care must be taken not to pass the tube through
the wound, and especially to avoid the air-passages.

1

In themselves all wounds of the throat which are not immediately fatal

may be expected to do better, cseteris paribus, than those in any other

region of the body, except perhaps the face. It is true that diffuse inflam-

mation when it attacks the cellular tissue of the neck is peculiarly fatal,

but it is a rare complication of these wounds in healthy subjects. The

experience of Larry, Langenbeck, Dieffenbach, and others in the extirpa-
tion of large tumors from the neck, proves that if the immediate dan-

gers of these formidable operations are avoided the cases do perhaps

1 One of our museums contains, I believe, a preparation showing the bronchial

tubes of the lungs filled with plaster of Paris injected through a stomach-pump tube,
which it was intended to pass into the stomach in a case of poisoning. Such an
accident might much more readily occur in cut throat.
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belter than any others in surgery.
1 But the state of both mind and

body of the unhappy victims of cut throat is far from healthy. Many
have a desire for death, which seems often to lead to its own fulfilment;
others are broken down in constitution by years of intemperance; in

others delirium tremens supervenes, or the wound has been inflicted

during an access of delirium
;
and some are obstinately bent on destroy-

ing themselves, and unless closely watched will commit some renewed

attempt on their lives or tear open the healing wound. Much care, there-

fore, is required in these cases; careful nursing, the judicious use of

opium or other sedatives, and a liberal supply of nutriment in small quan-
tities and at repeated intervals.

After-complications. If the patient has escaped the first dangers of the
wound he may yet be troubled by its remoter consequences. Of these
the commonest is fistula, either communicating with the oesophagus or

trachea, or sometimes leading from the one into the other. Tracheal
fistula may often be closed by a plastic operation, but the fistulas which
communicate with the oesophagus are permanent, and if they are so free

as to prevent the patient from taking food at all, the only thing that can
be done is to feed him with the stomach-pump. He can generally learn

to pass this for himself, and indeed often more dexterously than the sur-

geon can pass it for him
;
and I have seen life thus supported and the

patient keep his strength and flesh apparently undiminished for nearly a

year, after which he passed out of observation. In this case the oesopha-

gus had been so freely opened that nothing could be swallowed.
Another distressing complication is the loss of voice, and sometimes

the growing dyspnoea which follows on the cicatrization of the wound in

the air-passage. This arises from various causes : either from narrowing
of the tube in consequence of the cicatrization which follows free (possi-

bly complete) division of its walls, or from irregular union of wounds

implicating the vocal cords, or from permanent displacement of detached

portions, or from granulations springing into and obstructing the glottis.
The occurrence of these irregularities in union furnishes a strong motive
for uniting the wound in the larynx or trachea accurately with sutures at

once, whenever this is practicable, and especially when the trachea is en-

tirely divided. The treatment of granulations obstructing the glottis will

more fitly be considered in discussing the general subject of Tracheotomy.
Of course when it is necessary to relieve dyspnoea in any of these condi-

tions the windpipe must be opened below, as a preliminary step in the

treatment of the cause of obstruction.

Other complications, such as abscess extending down the neck,
2 inflam-

mation running along the trachea to the lungs, or inflammatory oedema

making pressure on the neighboring parts, must be treated on general
principles.

Contusions of the larynx without fracture are generally produced in

attempts at strangulation or throttling. The}7 cause temporary pain and
loss of voice, but rarely lead to any further ill consequences, and require

only rest and soothing applications.
Dislocation of the hyoid bone from the thyroid cartilage, or more prop-

erly speaking, displacement of the former point of bone with respect to

1 See Syst. of Surg., 2d ed., vol. v, p 984.
2 Such abscesses sometimes pass down to the pleura, and from the external surface

of that membrane the inflammation is propagated to its cavity.



FRACTURE OF THE LARYNX. 207

the latter, is spoken of by Gibb, in Path. Trans., vol. x, p. 07. !!< de-

scribes the displacement as being caused either by violence or disease,

though the instances which he adduces appear to have been all sponta-

neous, and due to relaxation of the ligament which naturally unites the

parts, and which in the instance dissected and exhibited to the Society
was replaced by % pouch or capsule of new formation. The symptoms
are a "click" in the neck, the sensation of something sticking in the

throat, and the appearances of displacement on examination, which, how-

ever, are not clearly described. The displacement is to be reduced by
throwing the head backwards and towards the side opposite to that dis-

placed, thus relaxing the lower jaw, and if necessary manipulating the

displaced bone into position.

Fracture of the Hyoid Bone. The hyoid bone and the cartilages of
the larynx are occasionally though rarely fractured by direct violence,
such as grasping the person by the throat, attempts at strangulation,
blows and falls on projecting objects. The hyoid bone is said to be often

fractured in judicial hanging. Fracture of this bone produces great dis-

tress when the fragments are driven inwards, and especially if the mucous
membrane is lacerated. All movements of the tongue, all attempts to

swallow or speak, are attended with much pain and difficulty. The injury
is easy to diagnose by the separation and mobility of the fragments, and

crepitus may be obtained when they have been restored to position, which
is generally quite easy. If there should be any difficulty an anaesthetic

should be administered, the mouth fully opened and kept so by means of

a gag, while the fragments are disengaged by one finger in the mouth and
another externally. After reduction the parts are to be kept perfectly

quiet. The patient's instinct will prevent him from talking or other

voluntary movements so long as they are painful, and he must be fed

with sops, conve3
Ted well into the back of the mouth. In about a fort-

night the parts will be so far consolidated that much of the inconvenience
will have passed by, and the accident is not likely to lead to serious con-

sequences.
Fractures of the, laryngeal cartilages or of the trachea are of more se-

rious import than those of the hyoid bone, and when the fragments are

displaced so far as to penetrate the lining membrane of the air-passages
active and immediate treatment is necessary. The injury most frequently
affects the thyroid, and next the cricoid cartilage. Pain and dyspnoea
follow the fracture

;
and if the mucous membrane is lacerated there is

blood-spitting, constant cough, and frequently difficulty of breathing,
which ma}' rapidly increase and end in absolute suffocation. Of course

the nearer the injury is to the vocal cords, so much the more acute will

be the symptoms, and so much the more decisive must be the treatment.

The diagnosis is generally obvious. 1 Whether absolute crepitus will be

distinguished depends in a great measure on the patient's age and the

consequent extent of calcification in the cartilage.
The chief point in the treatment is, as to the necessity or advisability

of tracheotomy. An interesting collection of these cases was made some
time since by Dr. Hunt,

2 from which it results that when the fragments

1 Mr. Le Gros Clark gives a useful caution in the diagnosis of these injuries : that,
u in moving the larynx from side to side on the cervical spine, or in deglutition, the

manipulator may be deceived, especially when the larynx is large, and, in elderly

persons, by the peculiar feeling of roughness and inequality which is thus elicited."
'

2 Out of twenty-seven cases ten recovered, six with and four without operation.

Only two patients died in whom tracheotomy was performed, while out of nineteen
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are displaced and the mucous membrane lacerated it is always desirable
to perform tracheotomy at once, since in all cases it becomes ultimately
necessary; and by having an opening made at once below the seat of in-

jury the patient is saved from the risk of sudden dyspnoea produced by

FIG. 64.

A, front, and B, back view of a preparation of extensive fracture of the thyroid and cricoid cartilages,

taken from the body of a person who was murdered by her cook. Death resulted, in all probability,

from the violence inflicted on the larynx. The hyoid bone was also fractured and comminuted, but is

not shown here. From a preparation in the Museum of St. George's Hospital.

an accidental displacement. When there is no evidence of such perfora-
tion the patient must be kept perfectly quiet, and the case must be watched
with a view to tracheotomy if necessary.

Complete Rupture of Trachea. Sometimes the injury has been known
to involve the complete subcutaneous rupture of the trachea,

1 so that there

is a large depression in the neck where the trachea should be, and the

patient breathes with great difficulty by the indirect passage of air from
the upper part of the windpipe through the interval, which must be partly

occupied with blood, and so into the retracted lower end of the trachea.

Under such circumstances not a moment should be lost in attempting to

find the lower end of the trachea and fixing it by introducing a tube. The

parts are to be very freely divided in the median line, and the trachea

drawn up to the surface. If it is very movable and retracts easily there

is no objection that I can see to fixing it temporarily with a suture.

Foreign Bodies in the Air-Passages. The entrance of a foreign body
into the air-passages is a formidable accident, and one which not un fre-

quently proves fatal. It may occur at any period of life, but is more fre-

quent in children, both from their natural want of caution and experience,
and from their frequent habit of playing with things in their mouth. The
accident is caused by a sudden inhalation while holding something in

the mouth, as by laughing or gasping with fright while taking food, by
catching a coin in the open mouth, etc.

;
and in some rarer cases the

foreign body has been driven in from the outside, as in the case of a

who were not operated on fifteen died
;
and in no case where emphysema and bloody

expectoration testified to perforation of the mucous membrane by the fragments did

recovery ensue without tracheotomy. Am. Jour. Med. Sci., April, 1866.
1 See Mr. Halford's case, in Syst. of Surg., 2d ed.,vol. ii, p. 464.
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child who was cracking a whip in the lash of which a large copper pin
had been fixed. The pin got loose, and passed through the trachea. For-

tunately the surgeon recognized the small puncture, and cut down on tin-

foreign body.
1 And I think there can be no doubt that, although in

swallowing the larynx is usually so drawn up that no foreign substance
can pass into it, yet occasionally a pointed body (such as a piece of bone)

may hitch undertime epiglottis and pass into the upper part of the larynx,
in swallowing, without an inhalation. 2

Another comparatively frequent accident is the impaction of a large
mass of food in the pharynx, obstructing the upper opening of the larynx,
and causing speedy death if not dislodged. The treatment is simple, if

the nature of the case be recognized in time. The mass being pushed
down or hooked up, the breathing may be at once restored

;
if not, artifi-

cial respiration is to be sedulously practiced.

Foreign bodies which have passed fairly into the windpipe may be

lodged in various situations. They maybe detained above the rirnaglot-

tidis, and then may be thrust more or Jess completely into the ventricle

of the larynx ; they may be caught between the vocal cords
; may stick

in the cavity of the larynx ; may lie either fixed or, more commonly,
loose in the trachea; or may pass down beyond the bifurcation of the

trachea into one of the bronchi, or even lower, into one of the bronchial

tubes of the lung itself.
3

The symptoms vary partly with the size and shape of the foreign body,
partly with its position. The larger and rougher the foreign body is, the

more acute will probably be the symptoms; the nearer it is lodged to the

vocal cords the more spasm is it likely to cause
;
the more firmly it is

impacted in one of the bronchi the more complete is the loss of breathing
on one side.

In their most marked form the symptoms of a foreign body in the air-

passages are as follows : The patient being previously in his usual health,

1 De la Marti niere, Mem. de 1'Acad. de Chir., v. 521.
2 This was the case with a little child under my care a short time ago, in whom a

large piece of the bone of a rabbit was lodged in the upper orifice of the larynx, ex-

citing great dyspnoea, and having set up extensive tracheitis and bronchitis extending
through both lungs. It was extracted through the rnouth about thirty-six hours after

the accident. The bone was too large arid too irregular to have been easily inhaled,
and the mother said the child took the spoonful of food quite quietly and choked im-

mediately afterwards. From the position and shape of the bone there could be no
doubt that a large prong of it was sticking through the glottis and irritating the air-

tube.
3 " Out of twenty-one cases analyzed by Professor Gross, in which death took place

without operation, and without expulsion of the foreign body, in four the foreign sub-

stance was situated in the larynx ;
in one, partly in the trachea, partly in the larynx ;

in three, in the trachea
;
in eleven, in the right bronchial tube

;
in one, in the lung ;

in one, in the right pleural cavity.
" Out of forty-two cases subjected to operation or general treatment the extraneous

substance was situated twice positively, and eleven times probably, in the right bron-
chial tube

;
four times certainly, and four times probably, in the left bronchial tube;

seven times in the trachea, and fourteen in the larynx. Out of fifteen cases under
observation in Guy's Hospital during the last few years, in seven the foreign body
was in the larynx ;

in five, in the trachea
;
in two, in the right bronchus; and in one,

in the left bronchus. It would thus appear that the larynx and the right bronchial

tube are the most frequent situations in which foreign substances are arrested. This

conclusion, however, does not precisely coincide with that derived by M. Bourdillat

from the analysis of 156 cases. In eighty of these the foreign body was in the tra-

chea; in thirty-fi-ve in the larynx; in twenty-six, in the right bronchus; and in

fifteen, in the left bronchus." Durham, in Syst. of Surg., vol. ii, p. 477.

14
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has been suddenly seized with convulsive cough and dyspnoea, aggravated
into severe paroxysms. At the same time it is possible that he, or if a
child his parents, may know that he has swallowed something, or that

something which was in his mouth has disappeared. The speech will be
more or less aifected, and the breathing whistling or stridulous. There

ma}' be some pain about the part where the body is lodged (probably
about the thyroid cartilage), aggravated by pressure. The foreign body

FIG. 65.

From a preparation (Ser. vii, No. 97 A, in St. George's Hospital Museum), showing a piece of tobacco-

pipe impacted in the right bronchus of a child. The symptoms were very obscure, perhaps because the

air passed through the pipe into the lung. Ultimately tracheotomy was performed, but the foreign

body could not be reached. Mem, The lungs and bronchi have been somewhat displaced in making the

preparation, so that the right bronchus looks much more perpendicular than it is.

can in some cases be felt by exploration from the month,
1 and in others

can be seen by the laryngoscope. More rarely it can be felt in the neck.

Diagnosis. The diagnosis, in cases where a foreign body is not per-

ceptible and the history is not clear (which is very commonly the case in

childhood) is by no means easy. It rests mainly on the sudden accession
of the symptoms during a condition of complete health, and is therefore

easier the sooner after the supposed accident the patient is seen. In case

the history should be doubtful the diagnosis between the irritation pro-
duced by a foreign body and the dyspnoea of croup or laryngitis rests in

a great measure upon the comparative absence of fever in the former case,
the patient being sometimes almost well during the intervals between the

1 Such an exploration should never be neglected, unless the symptoms are so

urgent as to render the instantaneous opening of the windpipe a matter of necessity.
Under chloroform the finger can be passed into the upper part of the larynx easily in

a child, and usually can be got beyond the epiglottis in an adult.
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spasms. In some cases, where the foreign body moves about in the

trachea, the patient is himself

quite conscious of its movements. I '"" i - ''''

When it has dropped into one of

the bronchi the entrance of air

into that lung is prevented, either

totally or in great part, and there-

fore there is absence of the re-

spiratory murmur and of the dila-

tation of the lung, without dul-

ness to percussion or any other

sign of pleurisy or pneumonia.
In some cases a whistling and

cooing rhonchus has been heard
at the point where the foreign

body is lodged.
1

The right bronchus is rather

more commonly the seat of lodg-
ment than the left, since the sep-
tum is placed somewhat to the

left, though the more horizontal

direction of the right bronchus
to some extent neutralizes this

tendency. (See the footnote on

page 209.)
Bifurcation of the trachea, seen from behind, show-

><i vvliPi-P n rm-fpftlv nrm inS tne sePtura to the leftof the median line, andshow-
l
~

ing also the more vertical direction of the left bron-
fldent diagnosis Cannot be made, chus.-From Durham, Syst. ofSurg., 2d ed.,vol. ii,p. 478.

yet there seems good reason for

thinking that there may be a foreign body in the windpipe, it is better
to treat the patient as though this were the case, since an opening may
relieve dyspnoea from other causes, and the operation does not add very
much to the patient's danger.

2

Treatment. When the diagnosis of foreign body has been made, the

surgeon should allow no delay in removing it at once. It is true, that

substances have remained for years in the trachea innocuous
;
but it is

far more probable that a foreign body which may be setting up no very
marked symptoms at the moment, will afterwards get displaced and cause

urgent, perhaps fatal, dyspnrea when there is no help at hand.

There are cases in which the foreign body can be seen with the laryngo-
scope and extracted by means of forceps introduced by the mouth

;
but

these are rare. A case has lately been recorded 3
in which a brass ring

had been lodged near the upper opening of the larynx for four years.
The patient was a child

fi-J years old, and was then suffering from aphonia
and laryngeal spasms. The position of the ring is thus described: "It
encircled the left aryteno-epiglottidean fold and ventricular band

; but,

except where it passed deeply into the tissues, it did not come into con-

tact with the larynx.'
1

It should be remarked that the ring had a fissure

at one part. Extraction by the help of the laryngoscope being found

impossible, on account of the child's indocilit}*, the foreign body was suc-

cessfully removed by making a transverse incision through the thyro-hyoid

1 Le Gros Clark, op. cit., p. 237.
2 Mr. Barwell gives references to seven cases in which the foreign body was not

found at the operation, yet tiie patients recovered; probably from the unnoticed

escape of the substance. Clin. Soc. Trans., vol. vi, p. 120.
3 London Med. Kecord, April 14, 1875.
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membrane, drawing the epiglottis, with the cushion of fat and cellular

tissue at its base, downwards, and thus penetrating between the hyoid
bone and epiglottis into the space above the glottis. To this operation
the operator gives the name of "subhyoidean laryngotomy," and it is a

proceeding which in rare cases may prove useful
;
but in general foreign

bodies lodged in this situation can be extracted with forceps of appropri-
ate shape from the mouth when the patient is fully narcotized.

If the symptoms are not very urgent (in which case the windpipe must
be opened without a moment's delay) chloroform should be given ;

and
unless the position of the foreign body is known the first step is to ex-

amine the parts as far as the finger can reach. If it cannot be extracted

from the mouth, but appears to be lodged near the glottis, the crico-thy-

roid membrane, cricoid cartilage, and in children one or two rings of the

trachea, should be divided, so as to have a very free opening. Possibly the

body may now be removed or may shoot out of the wound
;
otherwise

the larynx must be examined with a large instrument, such as a female

catheter,
1 and the substance pushed up through the glottis or extracted

with forceps. If this cannot be done, yet the substance can be felt lodged

just above the glottis, a canula should be placed in the lower part of the

wound, the two alae of the thyroid cartilage cautiously divided, and the

foreign body picked out of the ventricle of the larynx. When the body
is loose in the trachea, a free opening low down will generally procure its

exit.
2 When in one of the bronchi, all that can be done is to open the

trachea as low down as is prudent, and by a very free incision. Then, if

the situation of the foreign body can be ascertained by probing, it may
be possible to extract it with forceps or to dislodge it with a hook

;
or the

patient's body being inverted and shaken, the foreign substance may be

discharged either from the glottis or from the wound.

Sir 13. Brodie's celebrated case3 of Sir I. Brunei, in which a half-

sovereign had dropped into the right bronchus, shows the advantage in

these cases of making an opening in the trachea, even if the foreign body
is not extracted from it. The inversion of the body, which before produced

great dyspnrea from the coin striking on the glottis, became perfectly
tolerable afterwards, and the coin dropped quietly into the mouth. The
same case shows also the great difficulty which may be met with in ex-

ploring the trachea with forceps or other instruments. The walls of the

air-tube are so very irritable that any contact of the instrument is sure

to provoke spasmodic cough, and the instrument is as likely to poke the

foreign body further down as to bring it up, besides, the risk of catching
"the bifurcation of the trachea, or one of the subdivisions of the

bronchus, instead of the foreign body." So that it is better, after having
made a free opening in the trachea, to try and dislodge the foreign body

by changes of position, by inversion of the body, by shaking or slapping
the chest, rather than to risk the evil consequences which may follow the

introduction of instruments
;
and if such introduction becomes neces-

sary, to try rather to displace the body by getting a hook, wire-snare, or

bent probe below it than to catch it with the forceps. At the same time,

as the forceps have no doubt been used successfully in such cases,
4 the

attempt ought to be made when the circumstances call for it.

1 Mr. Durham recommends the ivory top of a gum catheter.
2 Mr. Hilton is in favor of making thisopening transversely valvular. Med. Times

and GHZ., vol i, 1867, p f>07.

3 Med.-Chir. Trans., vol. xxvi, p. 286.
4 Liston succeeded in extracting a piece of bone from a point below the right

sterno-cluvicular joint with forceps ;
and Dickin,of Middleton, near Manchester, ex-
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Foreign bodies may also be successfully treated in some cases by in-

version of the body and succussion without any previous operation. In

many cases the substance! has become loose and lias fallen through the

glottis, and the plan is well worth trying, particularly in cases where the

body is smooth and heavy; but as there is a risk that the substance, if

dislodged, may be caught by the spasmodic closure of the vocal cords,
and instant suffociition be thus produced, it is well before resorting to this

plan to be prepared for laryngotomy in case of any such emergency.
The after-consequences ofthe lodgment of a foreign body, if it be not ex-

tracted, are very various. They vary, as the immediate symptoms do, with
the position, size, shape, and smoothness of the substance. Pointed rough
substances, wherever they may be impacted, produce a rapidly spreading
inflammation of the internal membrane of the air-passages, spreading down
the trachea into the smallest bronchial tubes. Thus, in the cases referred

to on page 209, note, a pointed thorn of bone, sticking through the glottis
into the larynx, produced in the course of a day bronchial effusion over
both lungs. On the other hand, a smooth body (like Sir I. Brunei's half-

sovereign) may remain impacted in the lower part of the trachea, in

one of the bronchi, or even in a large bronchial tube of the lung itself,

for a considerable period without exciting any such symptoms. Nor are

cases wanting to prove the possibility of a smooth foreign substance be-

coming encysted or encased by inspissated mucus and remaining perfectly
innocuous. 1 But such cases are exceptional, and ought not to deter the

surgeon from the necessary operation in any case in which he has certain

evidence of the lodgment of a foreign body. The case far more com-

monly proves fatal, and death is produced in various ways. The rougher
substances cause acute inflammation, as above stated, paroxysms of

cough proving fatal either by loading of the lungs or spasm of the glottis.
In some cases a body which has long lain quiet changes its position, irri-

tates the vocal cords, and so produces spasm of the glottis. In many
cases in which a smooth body has been lodged in the deeper parts of the

tube it has ulcerated into the lungs and produced all the symptoms of

phthisis;
2 so that Sir B. Brodie says: "The records of surgery furnish

abundant evidence that, under such circumstances, disease of the lungs
sooner or later is induced, and that the death of the patient invariably
ensues." And even when the body is lodged higher up, in the larynx or

upper part of the trachea, there is good reason to apprehend that it will

set up ulceration at the seat of its lodgment, and that disease of the

lungs will follow. This is strikingly illustrated by a case reported by
South (op. cit., p. 396), in which a child died six weeks after the lodgment
of a pebble in the larynx. The nature of the case was mistaken, and the

severe paroxysms of cough attributed to pertussis. The cricoid cartilage
in which the stone was lodged was laid bare by ulceration, and both

traded a button which had lodged in and completely obstructed the right bronchus,

producing the most characteristic signs of total suppression of breathing on the right
side. The latter case is the more remarkable, since the opening was made between
the cricoid and thyroid cartilages, and therefore the wound was further than neces-

sary from the foreign body. (See South's Chelius, vol. ii, p. 402, or Liston's Practical

Surgery, pp. 415-420.)
1 Sir T. Watson relates a case in which a piece of gold remained for years in one of

the ventricles of the larynx without distressing consequences; and there are other

cases recorded in which a foreign body has become glued to the wall of the trachea,
or has ulcerated into its substance and thus become encysted.

2 Characteristic cases, which want of space forbids me to introduce, will be found
in South's Chelius, vol. ii, p. 397.
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lungs were extensively hepatized, while one pleura was filled with turbid

serum.

Burn and Scald of the Larynx. The implication of the larynx in a

burn or scald is a very grievous and dangerous complication of such an

injury, and one which unluckily is by no means rare. The parts below
the glottis are protected by the spasmodic closure of the vocal cords at

the moment of the accident, but great oedema of the mucous lining of

the fauces, epiglottis, and orifice of the larynx, comes on with fits of

spasmodic dyspnoea, which are always exceedingly alarming and not un-

frequently fatal
;
the voice is hoarse, the respiration croupy, and the

mouth probably so much injured that the patient (especially if a child)
can hardly be got to take food. The accident is more frequent in child-

hood, and is often caused in very young children by sucking the spout
of the kettle. The great danger is from the spasms, and the prognosis

depends mainly on their severit}
7 and frequency ;

but even after surviv-

ing this danger the patient may still sink from bronchitis or broncho-

pneumonia, the result of inflammation spreading downwards.
In such cases the first point is that the patient must never be left until

all immediate danger is over, since the spasms come on quite irregularly
and with little warning.

1 Leeches should be freely applied to the throat,
and frequent small doses of calomel and antimony, or antimony and

aconite, given. The dose must of course vary in proportion to the age.
Mr. Durham prescribes one or two minims of vin. ant. with a quarter or

half minim of tinct. aconit., at first every quarter of an hour, then every
half-hour, and then at longer intervals. Possibly the cautious adminis-

tration of chloroform will relieve the spasms, and then the mouth can be

fully opened and the oedematous parts around the fauces freely scarified.

Finally, in the last resort, laryngotom}
T or tracheotomy must be per-

formed
;
but my experience of these cases has been that those which are

so severe as to demand operation generally die, and that it is better if

possible to refrain from opening the windpipe, remembering that even

very alarming spasm seldom proves fatal.
2 Some surgeons prefer the

operation of tracheotomy to that of laryngotomy in these cases, in order

to get further from the injured parts ;
but as the oedema is always limited

to the tissue above the vocal cords, the operation of laryngotomy is suf-

ficient. Much benefit is obtained in the treatment of the broncho-pneu-
monia which accompanies these and other injuries of the windpipe from
the use of the "jacket-poultice." Cases occur in which the larynx is

injured by corrosive fluids
;
these must be treated on the same principles.

The operative procedures for opening various parts of the air-passage,
and the indications for each of them, will be found in a future chapter,
under the head of Diseases of the Larynx.

Foreign Bodies in the (Esophagus. Nothing is more common than for

1 Mr. Bryant speaks of a case "in which the symptoms were so slight that no

anxiety was felt; but one spasm took place two and a half hours after the accident,

which put an end to life." (Practice of Surgery, p. 139
)
A striking instance of the

necessity of constant watchfulness and preparation for constant operation in these as

in all other cases in which spasm of the glottis appears imminent.
2 -

I would refer the reader to a striking case related by Mr. Le Gros Clark (op.cit ,

p. 230), in which the symptoms were so acute that,
"
though not entertaining a favor-

able opinion of tracheotomy," he thought it his duty to offer the alternative to the

child's parents, who, however, declined the operation, and the patient ultimately

struggled through. Mr. Le Gros Clark's remarks on the advisability of avoiding

tracheotomy as much as possible quite coincide with the view stated in the text.
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a patient to imagine that he (or she) has got some foreign substance

lodged in the pharynx or oesophagus, when no such thing is really the

case. Something sharp has been swallowed with the food, such as a

sharp edge of bone, and the sensation of the scratch remains ni'ter the

substance itself has passed away, and, indeed, may remain for a consid-

erable time, rendering deglutition painful and difficult. At the same
time cases occur pretty frequently in which a pin or a small bone or
bristle has been hidden behind the arches of the fauces and has escaped
a hasty examination

;
so that all such cases should be patiently and com-

pletely investigated, and in doubtful cases the laryngoscope will be very
useful, though the examination can of course only extend to the fauces

and upper part of the pharynx. Large foreign bodies are generally ar-

rested in the oesophagus opposite the cricoid cartilage, but they may pass
lower. I have spoken above of those cases in which a voluminous mass
rests above the pharyngeal opening of the larynx, and must be displaced
or instant death results. But in cases of foreign bodies lodged in the

oesophagus there is no such urgent danger. The impaction, however, of
a solid body is inconsistent with prolonged life, since it prevents deglu-
tition either by mechanically filling the gullet or by the pain which it

produces when it sticks into the walls of the tube, as a pin or a sharp
bone sometimes does. The nature, size, and shape of these foreign
bodies are very various. A tooth-plate carrying one or two artificial

teeth not (infrequently drops into the mouth and is swallowed during
sleep ;

a coin swallowed intentionally ;
a ragged piece of bone

;
a pin or

piece of wire, or a fishbone, are familiar instances. Some obstruct the

gullet entirely, others partially ;
some are organic and soluble, others

metallic and insoluble
;
some have smooth edges, others are jagged or

sharp. The first point is to ascertain as nearly as m&y be what the size

and shape of the substance is, and where it is lodged, in order to settle

the important question whether it can be pushed down into the stomach
or fished up from the mouth. A smooth metallic body deeply lodged is

best dealt with by gently pushing it down into the stomach with a pro-

bang having a sponge at the end
;
and even somewhat rough bodies may

be successfully treated this way, though the practice is not without its

dangers.
1 If more superficially lodged it may possibly be extracted with

the long oesophagus forceps, which must, however, be very gently man-

aged, in order to avoid injury to the coats of the oesophagus. Coins can
often be dislodged and fished up by a blunt hook at the end of a probang.
The situation of the coin having been ascertained, by means of a long
probe or a urethra sound, the hook is pushed beyond it, turned round to-

wards the coin, and withdrawn. Pins, small bones, etc., may be caught
in the horsehair probang, shown in Fig. 6"I, p. 21(5.

Pieces of meat and bone have been known to be so far disorganized
and softened by the constant use of dilute mineral acid as to be at

length swallowed. Vomiting has sometimes been successful in dislodg-

ing foreign substances. It is dangerous to the integrity of the cesopha-

1 Mr. Pollock, in the Lancet, 1869, vol. i, pp. 456-490, records two cases in which
a toothplate slipped into the oesophagus. In one, where the plate was small, carry-

ing; only two teeth, but with verv sharp edges, the patient seemed to be in danger of

sinking from want of food, the plate being lodged near the stomach, whence it was
somewhat dislodged by means of an oesophagus-tube, and then it passed into the

stomach, on the nineteenth day after the accident Here it remained for ninety-
seven days, and was then ejected by vomiting. In the other case a much larger
plate, but with much smoother edges, passed through the whole alimentary canal,
and was expelled in defecation in three days.



216 INJURIES OF THE NECK.

gus ;
but when a large and tolerably smooth foreign body is lying in the

stomach and cannot pass the pylorus, it is probably best, as Mr. Pollock

directs, to attempt its removal by inducing vomiting after a full meal, so

that the foreign substance may be rejected along with the mass of food.

FIG. 67.

The horsehair probang for extracting foreign bodies from the oesophagus, such as coins, bones, etc.,

which are lodged, but do not entirely obstruct the tube. The instrument contains a skein of horsehair

inserted near its extremity, which is dilated by pulling its handle out. It is introduced, as seen in

Fig. A, with the skein closed, past the foreign substance. Then the handle is pulled out (Fig. B) and
the instrument withdrawn with the skein opened, in order that the horsehair may catch and bring

away, or at least dislodge, the foreign body.

CEsophagotomy. Finally, there remain a fewr cases where the surgeon
thinks it his duty to cut down on the foreign body and remove it at once.

This operation is most easily performed on the left side, in conse-

quence of the inclination of the oesophagus to that side, but the shape of
the body may render it necessary to seek it from the right. In consists

essentially in making an incision between the carotid sheath and the

larynx or trachea, drawing the latter tube inwards, while the vessels are

displaced outwards, and seeking for the foreign substance through the

wall of the oesophagus, which is now exposed. The incision and the

early steps of the operation are much the same as for the ligature of the

carotid. The centre of the incision should be about opposite the cricoid

cartilage. If it be too high the superior laryngeal nerve will be endan-

gered ;
if too low, the inferior thyroid artery. When the foreign body

is too small to be perceptible externally its situation and the position of
the oesophagus are to be fixed by passing a staff or catheter down the

tube. When the surgeon has felt the foreign body he divides the oesoph-

agus longitudinally, just enough to enable him to catch it and draw it

into the wound; it must then be freed from the fibres of the oesophagus
as gently and writh as small an opening as possible. No sutures have
hitherto been used to close the wound in the oesophagus, but it seems

probable that one or two fine catgut sutures might hasten its closure, and
melt without producing any ulceration.

Some surgeons feed the patient by the rectum for a few days after the

operation, but Mr. Cock thinks it better to pass a small tube or elastic

catheter beyond the wound, and let the patient have food in the stomach
from a very early period after the opening.

Foreign bodies have been extracted from a part of the oesophagus
much lower than can be reached by the incision. Thus Mr. Syme re-

moved a foreign body lodged just opposite the top of the sternum, and
Dr. Cheever one whicli was fixed below the sternum. 1

1
Cheever, On two cases of cesophagotomy. Boston, U. S., 1868.
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The operation has hitherto proved very successful. Twenty-one cases

are tabulated in Mr. Durham's essay on injuries of the neck in the second
edition of the System of Surgery, of which only four proved fatal

;
and

it seems undeniable that in some at any rate of these a more spfi-dy per-
formance of the operation would have given the patient a better chance

;

for in one case (Arnott's), where the operation was not allowed till five

weeks after the accident, the patient died of pneumonia, which had been

developed previously, and in another (Martini's), where sixty attempts
had been made to dislodge the foreign body (which was, in fact, swal-

lowed during the operation), the pharynx was found to be gangrenous.
Hence the propriety of the rule laid down by Mr. Arnott 1

is now generally

recognized : that,
" when a solid substance, though only of moderate size

and irregular shape, has become fixed at the commencement of the oesoph-

agus or low down in the pharynx, and has resisted a fair trial for its

extraction or displacement, that its removal should at once be effected

by incision, although no urgent symptoms may be present."
In several cases where the foreign body has not produced complete in-

ability to swallow it has nevertheless occasioned death by ulceration into

the aorta or into the spinal column, pleura, or other parts. In one case

even the heart was perforated.
2

Injuries to the oesophagus by the passage of foreign bodies, or by swal-

lowing corrosive liquids, will sometimes produce a severe form of cica-

tricial stricture
;
but on this subject, and on the subject of gastrotomy, or

opening the stomach in order to remove a foreign body, or to obviate

starvation in stricture of the oesophagus, I must refer the reader to a

future chapter in which the latter subject is treated.

CHAPTER XL

INJURIES OF THE CHEST.

IN describing the injuries of the chest, the pleura is always taken as

the boundary between its parietes and its contents, so that wounds are

classified as penetrating or non-penetrating, according as they do, or do

not, open the pleural cavity. At the same time it must be recollected

that the pleura, or any of the thoracic viscera or vessels, or even the

viscera of the abdomen, may be injured in contusions and in non-pene-

trating wounds by fragments of fractured ribs, and also that (though in

very rare cases) the lungs or heart may be lacerated in contusions not

involving any fracture of the ribs.

Contusions and Flesh-wounds. There is little that is peculiar to the

region of the body in contusions or flesh-wounds of the chest. It may,

1 His interesting paper in the eighteenth volume of the Med.-Chir. Trans, relating
to the first case of oesophagotomy performed in this country is well worthy of study.

2 See Durham, in Syst. "of Surg., vol. ii, p. 521.
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however, be worth mention that the pectoral muscle is sometimes ruptured
in severe sprains or other injuries in which the patient's arm is violently

jerked while his body is in rapid motion in the other direction (as when
in a fall a man grasps at a bar). The injury may be known at once, by
the great gap which is found in the front walls of the axilla, and the loss

of the functions of the muscles. Sometimes also large extravasations or

blood-tumors form under the pectoral muscle, which can only be distin-

guished from subpectoral abscess by their rapid formation, and the absence
of any inflammatory symptoms or appearances.
The treatment, however, ofthese complications differs in no respect from

that of ruptured muscle, or of hnematoma, in other parts of the bod}'.

Subpectoral Abscess. Abscess beneath the pectoral muscle is met with
as the result of injury, and also forms spontaneously. The main point is

to diagnose it from deepseated haematoma and from rapidly forming can-

cer. The cedematous infiltration and inflammation of the surrounding
cellular tissue, and the clearness of the fluctuation, are the main features

which distinguish it from both, and in case of need the grooved needle
will settle the question. A free and deep incision is necessary, and this

is best made under anaesthesia, especially as large vessels may be divided.

It is usually recommended to make the incision across the fibres of the

muscle, a recommendation from which I venture to dissent. Quite as

satisfactory exit for the matter may be procured by an incision running
between the fibres, provided it be free enough, for which purpose, when
the matter is reached, the incision maybe dilated with the finger; and a

large tent of lint should be kept in for the first three or four days.

Fracture of the ribs is a very common accident, and occurs either as

the result of direct violence, in which case usually only one or two ribs

are broken, or of indirect force from compression of the thorax by a crush

either from the back or front, when a good many ribs give way at or near

their angles and sometimes on both sides of the chest. A rib may also

be fractured by muscular action in coughing, an occurrence which is some-
what ominous of the presence of disease in the fractured rib, but has been
known to occur without any evidence of such 'disease. The broken ends
of the ribs may be driven into the pleura, the lung, the diaphragm, and
even through the diaphragm into the liver or spleen, but the last-named

lesions are very rare, and are usually only found in extensive and neces-

sarily fatal injuries. It will be sufficient for practical purposes to discuss

merely fractures of the rib: (1) uncomplicated, and (2) complicated with

injury to the lung.

Simple uncomplicated fracture of one or two ribs is a very trivial acci-

dent, hardly ever followed by any grave consequences if properly treated.

But the danger increases considerably when many ribs are broken, and

particularly on both sides. I have seen, however, a young woman recover

from an accident in which, as far as could be ascertained, every rib in the

body was broken and extensive injury inflicted on the brachial plexus of

one side. The first and (though to a less extent) the second ribs are not

so liable to fracture as those below them, the projection of the clavicle

and the mass of the pectoral muscle shielding them to a certain extent;
and the floating vibs by their extreme mobility also more commonly escape
fracture. Fracture of the upper ribs is looked upon as a more serious in-

jury than of the lower, since the lung is more often wounded. The pos-
terior part of the ribs is less exposed to fracture than the middle, being
under the protection of the thick muscles of the spine. The ribs do, how-

ever, give way sometimes near their tubercles, and the injury is difficult
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of diagnosis; sometimes discovered after deatli in cases where it has not

been possible to form a distinct diagnosis during life. The signs of frac-

ture of the ribs are pain at the part, aggravated by deep breathing or

coughing, and crepitus. The breathing is often very shallow, and tin-re is

short hacking cough.
1

Emphysema of the cellular tissue can only occur
if the fragment has penetrated the lung, and is decisive of the nature of
the injury without further examination. It is not by any means always

easy to detect the crepitus of a fractured rib. The periosteum is often

untorn,
2 and then it is difficult to produce sufficient movement of the frag-

ments on each other, or they may perhaps be interlocked, though we can

hardly conceive them to be absolutely impacted. At any rate, it is cer-

tain that in many cases where we have every reason to believe fracture to

have occurred it is not possible to elicit crepitus. The best plan is to lay
the hand flat on the suspected part and get the patient to breathe deeply
or cough, if it does not give too much pain. If this does not succeed
each rib may be traced, and manipulated at either side of the supposed
fracture like any other bone, care being taken not to handle portions of

two different ribs, as unskilful or careless persons sometimes do. Aus-
cultation is recommended, but I cannot say that it seems to me of any
use. 1 have heard the crepitus of an undoubted fracture through the

stethoscope, but never succeeded in thus hearing a crepitus that I could
not feel.

The union of fractures of the ribs takes place, it is said, in about thirty
to thirty-five days, but I believe that this is very variable, and that the

time required for union is often much longer. I have felt crepitus a fort-

night after the injury as fresh and distinct as at the time of its infliction.

And the impossibility of keeping the fragments at rest causes fractures

of the rib to unite by provisional callus more frequently than those of any
other bone in the human subject. In fact, excluding some very excep-
tional cases (like that represented in Fig. 33), all the instances of regular

ensheathing callus in the human subject are taken from fractures of the

ribs (see Fig. 32, p. 14(1).
The treatment consists in avoiding the movements of respiration as

much as is compatible with the patient's comfort. Confinement to bed
is necessary only in the severer cases, but all active exertion should be

forbidden. A bandage to the chest usually affords great relief. It should
be applied around the whole thorax, as low as the end of the sternum,
and should be commenced when the patient has emptied the chest as

much as possible; the roller should be six inches broad, and should be

adapted to the varying size of the chest by reverses where necessary.
When the bandage is finished a piece long enough to go across the chest

should be left hanging, being secured by a pin or tacking ;
this should

be split half way down and the two ends brought over the shoulders and
fastened on the other side like a pair of braces, in order to keep the

bandage from slipping down
;
or a piece of this kind should be sewn on.

Another plan is to fix the injured side only of the chest by broad pieces
of strapping applied from the spine to the sternum. This is thought to

embarrass the breathing less, but it does not seem to me to give such

1 Mr. Le Gros Clark conjectures that these symptoms are sometimes the result of

injury to or pressure on the intercostal nerve by the broken bone.
2 M. Coulon cites in his Traite des Fractures chez les Enfants, p. 90, a case pub-

lished in the Bull, de la Soc. de Chir., 2nde ser., torn. i,p. 675, of a child who died of

rupture of the lung, and in whom incomplete fractures of two or three ribs were
found on both sides. This author believes incomplete fracture of the ribs to be very
common in childhood.
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efficient relief. Sometimes a mere belt is applied round the injured part,
fixed with buckles.

The bandage is to be worn till the patient can dispense with it with

comfort, say for a month. When any noticeable displacement is felt, in

consequence of one end lying below the other, an attempt may be made
to repress it by placing a pad on the projecting part of the rib which is

driven in, so as to prize outwards its buried end.

Fracture with Wound of Lung. When the lung is injured the compli-
cation is at once marked by the resulting emphysema. The fractured

end of the rib or ribs must be driven through the pleural cavity into the

lung, an occurrence much more likely to take place in fracture from direct

violence, when the bone is driven directly downwards, than in that from
indirect force, when (the curve of the bones being increased) the tendency
is for the ends to spring outwards

;
the air-cells of the lungs being thus

opened, the elevation of the ribs in inspiration draws the air into the

pleural cavity, from which it is forced into the wound which the broken
rib has caused in the parietal pleura, and thence into the subcutaneous
tissue by the descent of the ribs in expiration. The sensation of emphy-
sema is so peculiar that when once recognized it can never afterwards

be mistaken. It is a dry crackling sensation, perceptible on the very
slightest touch, quite unlike an)

7 other pbenotnenon presented either in

health or disease
;
and in cases of injury to the chest there is hardly any

other source from which it can come except a wound of the lung.
1 At

the same time it should be remembered that a small quantity of air may
be forced into any punctured or lacerated wound. I have seen it in a

wound of the leg, and once I saw a case in which emphysema existed to

a slight extent over the back of the chest, and it had been hastily con-

cluded that the ribs had been fractured, the only injury being a spike-
wound at the back of the scapula. Such mistakes, however, must, be

very uncommon, and very little care is necessary to avoid them. When
fracture of the ribs is complicated with a wound of the lung the injury is,

of course, much more serious than when no such complication exists.

At the same time the lung is so prone to rapid union that if the injury
be only slight the prognosis is not unfavorable. The first question is,

whether or not to bandage the chest. Great surgical authority may be

quoted on both sides. The fragments have certainly been displaced

inwards, and if this displacement be reproduced by bandaging, it may
perpetuate an irritation which it is very important to stop at once. On
the other hand, the movements of the chest may also produce irritation

around the fractured ends, and so in the wounded portion of the lung.
The patient's feelings are the best guide. If the steady pressure of the

hand on the seat of fracture is grateful to him, it is well to try the effect

of a bandage, which, however, must be removed at once if it increases

the dyspnoea or causes pain. Bandaging is certainly contraindicated

when there is much comminution or tearing of the parietes of the chest,
as happens sometimes in such accidents as a blow from a carriage-pole,
where a large rent may be seen in the chest-walls, into which the air

bulges in the form of a large bladder under the skin with each expiration.
The rest of the treatment of fractured ribs with wound of the lung con-

1 In an open wound of the pleura without wound of the lung emphysema may
occur, though it rarely does (see Gunshot Wounds), and emphysema may also occur
in stabs, implicating one of the large bronchi, and in rupture of the lung without
fracture or wound. Spontaneous emphysema from rupture of a vomica, or even from

rupture of the healthy lung in violent efforts, such as those of parturition, is a rare

and curious affection.
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sists in perfect repose, with low diet (unless the patient be very weak at

the time), until all fear of inflammation has passed over. The occurrence
of inflammation will he noted more by the general symptoms of feverish-

ness and dyspnu-ji, with rusty-colored sputa and hacking cough, than by
any physical signs, since the condition of the part often forbids percus-
sion or auscultation. When this is not the case the use of the stetho-

scope is imperative. When inflammation is clearly marked nothing
affords so much relief as bleeding, especially if done early. Venesection
is of course inadmissible if the pulse is very weak, but when there is much
dyspnoea and a strong, hard pulse, the relief given by the abstraction of
a moderate quantity (as 10 or 12 ozs.) of blood on the first accession of
the symptoms is often decisive. Antimony in moderate doses (say T\jth
to gth of a grain every four hours) may also be given to robust patients;
and if the symptoms call for it the bleeding ma}7 be repeated. In the

weakly or in conditions of much depression a jacket-poultice should be

applied, small doses of morphia combined with squills or some demulcent
mixture ordered, and it may even be necessary to administer a little wine

cautiously.

Emphysema. The emphysema in itself is usually of no consequence
whatever. Cases are on record in which the cellular tissue has been said

to be so blown up with ajf as to produce a real embarrassment to the

patient's breathing, and to require evacuation by scarifications, but I

have never met with anything of the sort. If necessary, however, any
quantity of air might easily be let out through an exploring trocar intro-

duced in a few convenient places. The air generally disappears of itself,

being probably taken up by the fluids of the part.
1

The other complications of fractured ribs are very numerous. Air,

blood, serum, or pus, or a mixture of several of these fluids, may be
effused in the pleura; and in most cases of emphysema some air will

probably remain in the pleural cavity, though if its exit into the cellular

tissue be unimpeded the quantity will not usually be sufficient to cause

any symptoms. Pneumothorax may, however, be present to an extent
sufficient to cause embarrassment to the breathing, particularly if the

wound in the parietal pleura has become closed and thus requires treat-

ment. Besides dyspnoea, there will be unnatural resonance to percussion
in parts away from the injury, flattening or convexity replacing the natural

concavity of the intercostal spaces, increase in the circumference of that

side of the chest, and loss of respiratory murmur. If the quantity effused

be so great as to impede respiration the air must be drawn off by a trocar

or exhausting syringe, and this must be repeated as often as necessary ;

but, as Mr. Le Gros Clark has pointed out, it hardly ever is necessary,
since when the air is in quantity sufficient to press on the lung that very
pressure opposes further extravasation of air.

Hsemolhorax, again, may occur from wound of an intercostal artery or

of some large vessel or vessels in the lung. Along with the d\*spnoea
there is in well-marked cases much depression or complete syncope, with

other symptoms of internal haemorrhage. The physical symptoms are

those of fluid in the pleura (dulness on percussion, bulging of the inter-

costal spaces, loss of respiratory murmur), and often metallic tinkling or

splashing from the admixture of air with the fluid, and combined with

these often a dark color under the skin of the loins, as if from sugillation
of the blood through the pleura into the intermuscular spaces. If the

1 An interesting discussion on the mode of removal of the extravasated air will be

found in Mr. Le Gros Clark's work, p. 204.
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patient seems to be really likely to die from the mere pressure of the

blood, it is doubtless necessary to draw off the fluid part with the aspi-

rator; or if this does not give the required relief, to make an incision and
evacuate the semi-coagulated mass

;
but such measures are hardly ever

required, and are deprecated by many good surgeons as interfering with

the closure of the wound in the artery, which is favored by the pressure
of the clot.

The occurrence of hydrothorax or empyema as the result of pleurisy
after an injury is marked by the same symptoms, and requires the same
treatment as when such conditions occur under other circumstances, for

which I must refer to works on medicine.

The other complications are much more rare, viz., lesion of the pericar-
dium and heart, injury to the intercostal arteries, wounds of the diaphragm,
causing laceration of the abdominal viscera. As all these injuries are

much more common from other causes than from fracture of the ribs the}
7

are best treated of separately.
Fractures of the ribs are not unfrequently compound, i. e., the ribs are

often fractured in gunshot and other wounds of the chest, but the frac-

ture of the rib is in these cases only a subordinate part of a much graver
injury, which usually involves the lungs, heart, or great vessels. The

general features of such injuries will best be understood from the remarks
on Gunshot Wounds in a subsequent chapter, and from those which fol-

low presently, on Penetrating Wounds of the Chest.

Fracture of Costal Cartilages. The costal cartilages may be fractured,

although I am not aware that the injury can be accurately diagnosed un-

less one fragment overlaps the other, which does occasionally happen.
Delpech is quoted by Mr. Poland as saying: "If the fracture takes place
near the sternum the internal fragment passes in front and crosses the

external; the contrary when the fracture is nearest the rib."
1 In such

cases it seems difficult to get the fragments into their proper position ;

and as no serious inconvenience results from the displacement it is un-

wise to use any severe measures for that purpose. If the fragments can
be manipulated into position a bandage should be applied to keep them
so. If not, I should be disposed to leave them to unite as they are. Mal-

gaigne speaks favorably of the use of a kind of truss. The injury is

usually repaired by bone, sometimes by a mixture of bone and cartilage.

<See page 155.)

Fracture of the sternum rarely occurs as a separate injury, but it is

not veiy uncommon as a complication of fracture of the spine, and it

sometimes though rarely accompanies fracture of the ribs. The rarity of

fracture in a bone so exposed to violence as the sternum testifies to the

efficiency of the protection afforded to it by the costal cartilages, which

support it exactly like so many elastic springs. The sternum, however,
is sometimes fractured by direct violence, by indirect force (as in frac-

ture of the spine), and even by muscular action." Some surgeons seem
to believe that a frequent cause of fracture of the sternum is the forcible

impact of the chin against the top of the bone in a violent bend of the

neck. The fracture occurs generally through or near the junction of the

1
Syst. of Surg., vol. ii, p. 561.

2 "'Chaussier relates two examples of the kind. Both patients were females, of the

ages of twenty-four and twenty-five, and the fracture occurred during the efforts of

labor with a first child." Poland, in Syst. of Surg., vol. ii, p. 563.
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first and second pieces of the bone, and what is called a fracture is often,
as Mr. Rivington

1 has shown, a true dislocation, there being a regular
diarthrodial joint in this situation. The symptoms somewhat resemble
those of fracture of a rib, and there is not generally much difficulty in

detecting it by manipulation even when there is no displacement, but

very commonly the upper fragment is found behind the lower, leaving no
doubt of the nature of the case. In fracture involving only the sternum
there are rarely any visceral complications.
The treatment is much the same as for fracture of the ribs

;
the dis-

placement often remains permanent, but no evil consequences need be
feared from it, nor is the accident in itself a formidable one. Longitudi-
nal fissures in the sternum have been dissected in the dead body, and
more rarely recognized in the living by the displacement of the fracture.

Dislocation of the Ribs. Dislocation of the head of the rib from the

spinal column, or of its extremity from the sternum, or from the carti-

lage, can hardly be spoken of as a separate surgical injury, since it is

usually only a subordinate part of the case, and in any event its treat-

ment would be exactly the same as that of fractured rib. In Mr. Poland's
article in the System of Surgery, the reader will find references to the

recorded cases of this rare injury.

Penetrating wounds are such as either open the pleural cavit}' only or

pass more deepty, wounding the lungs, heart, or great vessels. There
are no absolute signs by which a wound of the pleura only can be dis-

tinguished from one of the lung, since the passage of air out of the wound

(trau matopncea) is noticed in wounds which terminate in the pleural

cavit}*. As the parietes of the chest rise up in inspiration the air finds

its way through the wound into the pleura, from whence it is expelled
into the cellular tissue (emphysema), or through the wound (traumatop-
noea) in expiration.

2 However, when the lung is also wounded the ex-

pelled air is usually churned up with the blood in the lung into a fine

bloody froth, the absence of which sign in a penetrating wound encourages
the hope that the pleura only is wounded. Exploration with the finger
or probe is only permissible when there is good reason for suspecting that

a foreign body is lodged in the wound. Haemoptysis may be present to

a certain extent when the lung is not wounded, and on the other hand it

may be (though it rarely is) absent when the weapon has passed into the

lung. These remarks apply, however, of course rather to small punctures
than to free wounds of the lung, the nature of which is usually obvious

enough. In the graver cases of wound of the lung much air and blood

will be effused into the pleura, and blood will also be extravasated into

the tissue of the lung itself, so that the patient is menaced with death

1 Med.-Chir. Trans, vol. Ivii, p. 101.
2 Nelaton gives four conditions under which emphysema may occur : 1. In a wound

of the lung with external wound. The air passes during inspiration into the pleural

cavity from the open air-cells and from the outer air through the wound, and in ex-

piration is pressed out through the wound or into the cellular tissue. 2. In a wound

penetrating the parietal pleura but not the visceral, if there is any impediment to

the free passage of the air out again through the wound. 3. In wound of the lung
without external wound, as in fracture of the ribs. 4. In rupture of the lung with-

out injury to the visceral pleura the air may be extravasated between the lobules of

the lung, causing emphysema at the root of the lung, which extends to the lower

part of the neck. [I cannot remember ever seeing this accident.] In rupture of

the lung without injury to the parietal pleura, pneumothorax will occur, but no

emphysema. (Nelaton, Path. Chir., vol. iii, p. 447.)
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both from apnoea, the result of pressure on the lung, and syncope, caused

by loss of blood and shock. The chief danger in wound of the lung, ac-

cording to Mr. Le Gros Clark, is in the early loss of blood;
" if this peril

be survived the risk of fatal inflammation would appear to be less, under

favoring conditions, than might be anticipated
"

(op. cit., p. 217).
All penetrating incised wounds of the chest not involving fracture

should be closed at once after the removal of any foreign substance, and
it is a good practice in the severer cases, and those in which the lung is

believed to be wounded, to strap the chest and apply ice externally. The

collapse should not be interfered with at first, unless it be so severe that

it threatens to prove fatal. The patient should be kept perfectly quiet
and very cool. In fact, the object of the surgeon should be to avert

haemorrhage. In reaction as the pulse rises bleeding may be indicated,
and afterwards, when inflammation threatens or has commenced, the

treatment already described must be pursued (p. 220).
Wounds of the lung, under favorable circumstances and in healthy

persons, unite rapidly, and the prognosis is by no means desperate. It

need hardly be said that, if dyspnoea seems to be excited or kept up by
the collection of air or blood in the pleura, the surgeon may find it neces-

sary to reopen the wound in order to give it exit.

Pneumocele, or the protrusion of a portion of the lung through the

wound, takes place either immediately on the accident (primary), or after

an interval (consecutive).

Primary hernia of the lung, when the protruding lung is exposed by a

wound, forms a globular mass, varying in size from a marble to a cricket-

ball, the dark color, shining surface, and crepitating feel of which suffi-

ciently indicate its nature. If recent, and if it can be reduced without

violence, this should be done, the tissues of the wound which constrict

the neck of the protrusion being, if necessary, divided, in order to allow

of the easy return of the lung into the thoracic cavity, when the wound
is to be united. But if some time have elapsed, and the lung be altered

in structure, no attempt at reduction should be made, nor is any other

mechanical interference permissible the herniated lung must be allowed
to slough off. Some surgeons think it better to tie a ligature round the

herniated portion, which may afterwards be removed if it be thought ad-

visable, when the protruded part has contracted adhesions to the parietes.
1

Primary hernia of the lung takes place also beneath the skin in cases

of extensive fracture of the parietes of the chest accompanied by free

laceration of the soft parts. In such cases it is useful to repress the

protrusion by a carefully applied pad.
Consecutive hernia takes place after the wound has cicatrized, so that

the lung is covered by skin or cicatrix. It forms a globular, elastic

tumor, which falls in during inspiration,
2

disappears in holding the

1 See a case very clearly and succinctlv described in Med.-Chir. Trans., vol. xx,

p. 378, by Mr. Forde.
2 This is the usual account in the present day of the changes in volume in herni-

ated lung during the movements of respiration. See Nelaton, Path. Chir., vol. iii,

p. 463
; Poland, Syst. of Surg., 2d ed., vol. ii, p. 583. But Mr. Le Gros Clark (op.

cit., p. 206), in relating a case of primary hernia of the lung with fracture of the

ribs, distinctly observed that "at each inspiration a large tumor, of the size of the

doubled fist, presented itself below the clavicle
;
and this disappeared at each expira-

tion, leaving a deep depression." Nelaton gives a mechanical explanation of the

falling in of the herniated lung during inspiration, which does not appear to me
quite clear. He says:

"
During the dilatation of the chest the portion of lung situ-

ated outside is not able to participate in the distension of the viscus contained in the
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In-cut h, and swells in expiration, and particularly in coughing. Q,, Ina .

nipulation it crepitates, and auscultation detects a harsh-toned vesicular
murmur.

Nothing can be done beyond protecting it, if it seems necessary, from

any accidental injury by adjusting a concave shield over it. This will

also obviate any chance of the increase of the protrusion.

Foreign Bodies in the Thorax. Foreign bodies which are lodged in a

wound of the chest must be extracted at once, and many histories testify
to the possibility of recovery even after complete perforation of the tho-

rax by a very voluminous foreign body, as in the celebrated preparation
in the College of Surgeons Museum, from a man who lived ten years
after having a gig-shaft run through his chest from one side to the other.

And life is not incompatible even with the permanent lodgment of a for-

eign body, as in Velpeau's case of a man who lived fifteen years with

part of a fencing-foil in his chest, which had entirely traversed the thorax,
the point being implanted in the spine, the broken end fixed in one of the

ribs, and the weapon itself buried in the lung, where it was surrounded

by calcareous deposit.
1 But such exceptional cases as this do not invali-

date the general rule that foreign bodies should be removed at once,
whenever it can be done without too great risk. Sometimes the foreign

body (usually a bullet) drops into the pleura, and thus may entirely es-

cape detection, though in some such cases the substance has been found

by a probe, and has been extracted either by a pair of forceps or by di-

rect incision. If the foreign body be left in the pleura it will probably
produce death by pleurisy and empyema, though it is certainly not im-

possible that it might become encysted.

Wounds of the Mediastinum., Pericardium, and Heart. In some cases

weapons have penetrated the mediastinum without wounding any im-

portant parts, and in still rarer cases the pericardium has been wounded,
and yet the heart has escaped injury;

2 but no diagnosis can, I think, be
made between the latter injury and that in which the heart is also wounded.
The symptoms of wound of the heart are chiefly those of acute internal

haemorrhage, which usually proves rapidly fatal. There is a peculiar
tremor about the heart, with intermittent small pulse ;

and there is also

a peculiar undulous crepitation and bruit accompanying the heart's ac-

tion, and due to the blood effused around it into the sac of the peri-
cardium. The position of the wound, and the severe symptoms which

accompany it, are the only tests of the reality of the injurj^ to the heart

itself.

Death is the ordinary but not, as it seems, the inevitable consequence
of wound of the heart. The wound usually proves fatal by haemorrhage
into the pericardium, the blood collecting about the heart and impeding
its motion

;
or in case of a free opening into one of the cavities the mechan-

ism of the heart may be destroyed, the blood passing so freely out of the

cavity
"

[but query why ?]
" and as there is a tendency to a vacuum in the intratho-

racic part of the organ, if the hernia is reducible it enters the chest; if not it empties
itself completely. These results," he adds,

" are confirmed by accurate observation,
but are contrary to what is found in authors." We must conclude that both condi-

tions are found. I saw a case, many years ago, in which, if I can trust my memory
(for I cannot now find the notes), the movements were as described in the text.

1
Syst. of Surg., vol. ii, p. 593.

2 On this subject consult Fischer, Ueber die Wunden des Herzens und des Herz-
beutels. Langenbeck's Archiv, 1868.
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heart that its pumping action is suspended.
1 A wound of the heart may

also prove fatal at once by the " shock" to the heart or subsequently by
pericarditis, or from some of the many complications of penetrating
wounds of the thorax. But there seems no question that in man and
other warm-blooded animals wounds of the heart do not always prove
fatal. Animals have been dissected in whom foreign bodies have been
found which had been lodged for years in the substance of the heart, and
others bearing the plainest marks of old scars. Nor are similar cases by
any means so uncommon as is sometimes supposed in the human subject.
Fischer has recorded 452 cases in which wound of the heart or pericar-
dium was diagnosed, and out of these 72 recovered, and the diagnosis
was in 36 cases verified to the satisfaction of the surgeon by post-mortem
examination.

In a case the preparation of which is in the Museum of St. George's
Hospital the symptoms were at the time ill-marked, though the heart was

perforated : the bayonet having passed through the wall of the left ven-

tricle and opened its cavity. The patient was a young man, a volunteer,
who accidentally fell on his bayonet. He withdrew the weapon, ran a

short distance, and then fainted. When seen at the Nottingham Hospital,
an hour afterwards, he bore traces of great loss of blood internally, but

this seemed chiefly in the left pleura, from which a pint and a half of blood

was drawn off next day. On the day after the accident pericardial fric-

tion was detected. He lived four days.
2

"Treatment," says Mr. Poland, "will be mainly directed to prevent
and arrest internal haemorrhage, by absolute repose, local and general em-

ployment of cold, and early venesection to relieve the heart ;" and he

also recommends the internal use of belladonna and digitalis.

Paracentesis Pericardii. Paracentesis of the pericardium has been

contemplated in wounds of the heart in order to disembarrass the heart

of the effused blood, but has never been performed for that cause. It

has, however, been occasionally resorted to when effusion into the peri-

cardium, the result of disease, could be distinguished to such an extent

as seemed likely to prove fatal. The operation is best performed in the

fourth or fifth intercostal space, just to the left of the sternum, in exactly
the same manner as paracentesis of the pleura,

3 or the parts may be dis-

sected until the distended pericardium is exposed. In a case recently

published,
4 the operation is thus described : "A fold of skin having been

raised over the fifth intercostal space, an incision a little more than an

inch long was made parallel to the ribs, in the centre of the space, com-

mencing about two-fifths of an inch to the left of the sternum. The layers
of muscle were then carefully divided, and an elastic dilatation was felt,

which resisted a little under pressure, while the impulse of the apex of

the heart could be indistinctly perceived. A puncture having been made
in this, the point of a small trocar was introduced, and about 10 ozs. of

fluid were removed, with immediate relief."

1 Mr. Le Gros Clark describes and figures a most interesting case of bullet-wound

of the heart, in which the man survived fourteen days, though there was a transverse

laceration an inch in length in the right ventricle near its root, and the tricuspid
valve was also lacerated (op. cit., p. 250).

2 Med. Times and Gaz., 1863, vol. ii, p. 487. St. George's Hospital Museum, ser.

vi, No. 224.
3 On paracentesis of the pericardium see Allbutt, in Lancet, June 12, 1869.
4 Lond. Med. Kecord, May 5, 1875, p. 275.
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Wounds of the Internal Mammary and Intercostal Vessel*. Man\
vessels may be wounded in the cavity of the chest, but tin- only cases
which need engage our attention, since they are the only ones susceptible
of definite diagnosis and treatment, are the wounds of the internal mam-
mary and of the intercostal arteries, and these are very rare, at any rate

as substantive injuries. It is possible that an intercostal artery may be

occasionally injured in fracture of the ribs, but I am not aware that this

has been proved by dissection. The internal mammary artery may be
wounded in any of the first three spaces by a stab-wound on either side

of the sternum without any division of the costal cartilages. Below the
fourth costal cartilage it is said that it can only be divided by section of
the cartilage, and in more than half the cases that have been noted the
costal cartilage has also been cut.

1 An artery laid open through a wound
of so dense a structure as the costal cartilage can hardly be brought into

view. When the artery is wounded in any of the upper three intercostal

spaces it ma}', according to M. Tourdes, be tied 03- direct incision.

The intercostal artery may be wounded in paracentesis or in a punc-
tured wound or gunshot injury, and it may be perfectly impossible to

secure it, from its remote position as well as the retraction of its divided
ends.

It is not eas}
r in either case to distinguish the source of the bleeding,

though there would be less hesitation in the case of the internal mammary
artery than in that of the intercostal. The symptoms of bleeding from
the latter differ but little from those of haemorrhage from a wound of a
vessel in the lung, for in accidental injuries at least the lung is also in all

probability wounded. The main diagnostic sign is the effect of pressure
with the finger introduced into the wound, which may be enlarged for the

purpose. It has also been proposed to introduce a strip of card or a thin

spatula into the wound, and judge of the source of the haemorrhage by
seeing on which side of the card the blood runs down. If the caiM is in-

troduced into the pleura beneath the intercostal arteiy it is clear that if

that artery be the source of the bleeding the blood will run along the

outside of the card, and if the bleeding be from the lung, along its inside.

The treatment of wounds of either of these vessels has generally been

unsatisfactory. There are, indeed, some cases in which the surgeon can
tie the wounded artery, but they are exceptional. In other cases it may
be possible to keep up pressure by the fingers of a relay of skilled assist-

ants long enough to avert death by haemorrhage ;
or possibly the plan of

uncipression recommended by Signer Vanzetti might find its use here

(see page 125) ;
or an oval sponge on a ligature might be introduced into

the wound so shaped that when it swells up it will not come out of the

opening when the ligature is drawn outwards, but will make pressure
outwards on the bleeding vessel. Many good surgeons, however (as

Larrey,^ in the case of the internal mammary, and Assalini in that of an
intercostal artery), think that the patient has on the whole a better

chance of recovery if the wound is simply closed, and coagulation is

1 See Tourdes, Annales d'Hygiene Publique, vol. xlii, p. 166, where summary notes

are given of eleven cases; in live of which, however, the diagnosis was not verified

by post-mortem examination. This author insists strongly on the necessity of liga-
ture of this vessel when wounded, but I am not aware that the operation has ever

realty been practiced.
2
Larrey speaks thus :

" It is much better to leave haemorrhage from the intercos-

tal or internal mammary artery to nature. The wound being closed, the blood ac-

cumulates in the thorax, arid the lung, no longer compressed by the air, dilates again
and fills up the cavity." Clin. Chir., vol. ii, p. 181.



228 INJURIES OF THE CHEST.

trusted to to repress the haemorrhage, paracentesis being performed if

the blood accumulates in the pleura
1 to such an extent as to threaten life.

Rupture of Viscera without Wound or Fracture. The heart is some-
times ruptured even in cases where there is no direct injury to the chest.

Thus, in the case of a mason's boy who fell from the roof of St. George's
Hospital and was killed on the spot, among other fatal lesions the sep-
tum ventriculorum of the heart was found ruptured without any other in-

jury of the chest. But such lesions hardly come within the range of

practical surgery.
In severe contusions of the chest (and usually from the passage of a

carriage-wheel over it) the lung is sometimes lacerated without the chest-

walls sustaining any visible injury. Doubtless at the time of the acci-

dent the glottis is spasmodically closed, and then the lung is torn be-

tween the force impressed on it through the chest-walls and the resistance

of the air confined in the bronchi. The injury may be diagnosed when
the visceral pleura is also ruptured ; but, I should think, not otherwise. 2

The symptoms in that case will be hydropneumothorax (dulness at the

lower part of the chest, sonorous resonance at the upper, and metallic

tinkling, possibly with splashing on succussion), and at the same time

dyspnoea, haemoptysis, and sometimes subcutaneous emphysema, without

any fracture of the ribs. The accident is much more likely to occur in

childhood, from the elasticity of the chest-walls. The treatment is

directed to avoid and combat the resulting inflammation, as in any other

severe injury of the chest, and there can be no doubt that some cases end
in recoveiy.

3

Paracentesis Thoracis. The present seems the best place to introduce

a description of the operation of paracentesis thoracis, or thoracentesis.

Tapping the chest is a very simple operation, and one which has now
become so familiar that it is often performed by students or junior prac-
titioners. In fact, with some simple precautions, it involves little risk of

its own. At the same time, when performed on account of disease, or

when the contents of the chest are, from previous disease, in unnatural
relations to each other, it is not either so simple or so harmless. The

objects of the operation are to evacuate fluid from the pleural cavity
without injuring the intercostal vessels, the lung, or the diaphragm ;

to

avoid the entrance of air in place of the fluid removed
;
and to do this

without any lesion of the lung due to the change in the conditions of

atmospheric pressure which may be caused by emptying the fluid out of

the pleura.
In order to fulfil these several indications the first thing is to make sure

that there is really fluid in the pleura at the point selected for tapping ;

by percussion, giving dulness
; by auscultation, showing the absence of

respiratory murmur; and by the change in the shape of the intercostal

spaces, bulging outwards from the pressure of the contained fluid, instead

of being concave, as in the natural condition
; by the increased measure-

ment of the affected side of the thorax, together with the displacement

1 In wounds of the internal mammary, low down, even the pericardium may be

opened and may be filled with blood.
2
See, however, above (p. 222, footnote), NeMaton's observations on the occurrence

of emphysema at the root of the neck in cases of laceration of the tissue of the lung
without rupture of the visceral pleura.

3 The chief authority on this subject is M. Gosselin's elaborate article in the first

volume of the Mem. de la Soc. de Chir. de Paris.
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of viscera. The next thing is to make the opening near the upper border
of the lower rib, since the main intercostal vessels run near the lower
border of the upper rib. The best plan, I think (unless the parietes of 1 1n-

chest are unusually thin), is to make a lancet puncture on the lower rib,

put a finger nail into the puncture, and enter the trocar above the finger-
nail. The shape of the trocar seems of little moment. The lung can

FIG. 68.

The aspirator, a. The perforated needle or sharp-pointed canula, which is introduced into the col-

lection of fluid. It communicates with the bottle, d, by means of an india-rubber tube, which is inter-

rupted at ft by a portion of glass tubing, so that the nature of the fluid evacuated can be judged of at

once, and the canula either plunged deeper or withdrawn. When the handle, c, is in the position
shown the communication between the canula and the bottle is closed. The bottle is then exhausted

of air by means of the pump,/. When c is moved to c', the canula-tube is opened, e is the waste-tube

of the bottle, and is closed by a button at e. In using this aspirator the vacuum is formed, and the

handle, c, is kept in the position shown till the canula has been introduced into the fluid, then it is

turned to c', and the fluid fills the bottle. If there is still more fluid, the handle is turned back to c,

the waste-pipe opened, and the fluid emptied out of the bottle, which is then again exhausted, and the

handle turned back to c'. This is one of the simplest of the many forms of the aspirator.

hardly be injured if there is plenty of fluid below the trocar. The dia-

phragm is avoided by not going too low. A favorite seat for paracente-
sis is in the fifth or sixth intercostal space, and just in front of the angle
of the scapula, where the intercostal spaces are at their broadest. The
entrance of air may be best prevented by using an exhausting syringe.
One fashioned like a stomach-pump was in use many years ago, and
acted very well. At present Dieulatby's aspirator is more commonly
employed, and certainly answers its purpose admirably. But in tapping
the chest it must be recollected that if fluid is to be removed and no air

is to replace it, this is only mechanically possible on the condition that

the lung shall rise up to take the place of the fluid
;
for the only other

wa}7 in which the vacuum could be filled would be by the bulging in-

wards of the chest-walls. But in ordinary circumstances the parietes
cannot yield to any appreciable extent. Now, if the lungs are bound
down by adhesion, and attempts to exhaust the fluid are made with con-

siderable force, the atmospheric pressure, acting through the air-passages
on the tissue of the lungs, is no longer balanced by the pressure of the

parietes, and the tissue of the lungs is forcibly thrust towards the pleura

by the air inside them, to their great detriment. Instances are not want-

ing in which the lungs have thus been torn. Therefore the attempt to

withdraw the fluid without the admission of air should not be persevered
in if there is much resistance. And I cannot say that I am myself con-



230 INJURIES OF THE ABDOMEN.

vinced of the great danger of the admission of air in thoracentesis. Much
difference of opinion exists on the subject.

1

The patient should sit across the bed, supported by an assistant, and
as the fluid escapes he should be lowered nearer the horizontal position,
the assistant keeping his hands on the two sides of the chest. As soon
as the fluid begins to stop it is better to withdraw the trocar, closing the

opening at once with the finger, and then with strapping, and restoring
the patient to the horizontal position.
When the fluid is purulent, especially if mixed with flakes of solid sub-

stance, it seems better to make a small incision along the upper border
of the rib. This is conveniently done by puncturing the pleura with a

grooved needle, along the groove of which, when the pus has been found,
a small knife can be passed.

+JTCHAPTER XII.

INJUKIES OF THE ABDOMEN.

Blows on the abdomen are always to be regarded with some apprehen-
sion. The}

7 often produce a good deal of immediate shock, even when no

permanent ill effects follow. That a severe blow on the epigastrium may
destroy life by mere shock, without any visible lesion, is an old doctrine

which cannot be said to be exploded, although Mr. Pollock has shown
that much of the evidence on which it rests is highly unsatisfactory.

2 If

the fact is true its explanation is probably to be sought for in some direct

effect on the great sympathetic system around the semilunar ganglia,

analogous to " concussion" of the other great nervous centres. But the

event is unquestionably a very rare one, and its" treatment would resolve

itself into that of collapse (see p. 129). The more formidable immediate

dangers in contusions of the abdomen are rupture of one of the abdominal

viscera, or laceration of the peritoneum, followed by acute peritonitis, or

by chronic peritonitis, or suppuration in or beneath the abdominal walls.
3

Cases where there is no symptom of visceral lesion, but where the blow
has been severe, and the pain is great or extravasation extensive, should
be watched with much care. The bowels should be kept inactive for

several days by doses of opium proportioned to the amount of pain, warm
fomentations sprinkled with laudanum or turpentine should be applied

1 See a controversy in the Brit. Med. Journal (1871, vol. i) between Dr. Fuller,
Dr. Playfair, Dr. Douglas Powell, and others, as to the possibility of preventing tbe

entrance of air into the pleura in paracentesis, and as to the importance of doing so,

if possible.
2 See Syst. of Surg., vol. ii, p. 620. Mr. Le Gros Clark, whilst admitting the pos-

sibility of fatal shock without visible lesion, says that he has never met with such a

case. (Op. cit., p. 267.)
3 In some cases of severe contusion of the abdomen the muscles may be more or

less lacerated. It is the rectus which is usually the seat of this injury.
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over the belly, or leeches to the painful part; and all distension of the

intestines should bo sedulously avoided, the patient being kept on meagre
diet, given in very small quantity, at short intervals. If peritonitis comes
on it must be treated according ito the general symptoms and the patient's
state of health. In all cases opium is to be given by the mouth, or

morphia injected subcutaneously ;
in cases of sthenic inflammation I

entertain no doubt of the good effects of mercury; and in such cases free

bloodletting is very advantageous twenty or thirty leeches to the abdo-

men, repeated if necessary or even venesection. In cases of low diffuse

suppuration (whether internal or external to the peritoneal cavity), with

quick weak pulse, vomiting, tympanitis, and dry tongue, stimulants even
in large quantity may be required. Suppuration near the seat of injury
should be carefully watched for, and an early and free exit given to the

matter.

Rupture of the Stomach. The stomach is very seldom ruptured with-

out direct wound, and when this does take place the collapse is sudden
and complete, and death occurs in a few hours. In a well-marked case

published by the late Mr. Moore,
1 one of the main symptoms was the

excruciating pain which was caused by the administration of small quan-
tities of brandy. There will probably be urgent thirst, but there will be

no vomiting, unless the rupture be very small or incomplete. No accu-

rate diagnosis is possible, and no treatment can be of any avail. Mr. Pol-

lock conjectures that in some cases of small laceration, occurring possi-

bly between the attachments of the layers of omentum, the patient ma}r

temporarily recover, with a gastric fistula, and quotes a case which may
be so interpreted.
The diaphragm may also be ruptured by a severe contusion. The only

known consequence is a phrenic hernia. The subject is discussed in the

chapter on Hernia.

Rupture of the Bowel. Rupture of some part of the intestine is a tol-

erably frequent and a very fatal injury. It occurs in any part of the

bowel,
" from the commencement of the duodenum to the* termination of

the sigmoid flexure of the colon "
(Pollock). The laceration varies in

extent, being sometimes little more than a pinhole, at others involving
the whole or almost the whole circumference of the bowel.

The injury is caused by severe contusion, such as the kick of a horse

or the passage of a wheel over the abdomen when the intestine is full;

for there is no evidence as far as I know, that the intestine can be rup-
tured when collapsed ;

and this is a very important distinction between

rupture from contusion and perforation by direct wound. Many instances

of sword and bullet wounds of the intestines have been recorded in which

recovery has ensued, though the occurrence of faecal fistula has proved
the reality of the lesion of the bowel. 2 And such cases are easily intel-

ligible if we suppose that the bowel was empty at the time of the wound,
so that no faecal fluid or gas escaped into the peritoneal cavit3

r at the mo-
ment of the perforation. For the mucous membrane of the bowel pro-

1 See Syst. of Surg, vol. ii, p. 641, 2d ed.
2 Amongst many other equally convincing cases I would refer the reader to one

illustrated\v a very striking photograph in the Circular No. 6 of the American Sur-

geon-General, Nov. 1, 1865, p. 26." In this case the ball had passed clean through
the abdomen and emerged near the spine. There had been fajcal discharge from both

wounds, and a mass of sphacelated omentum was discharged from one of them. Still

the patient recovered, and was in perfect health at the date of the report.
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trades at once through the lips of the wound in the muscular and serous

coats, and assisted by the contraction of the muscular fibres, so effectually
closes the aperture that no extravasation takes place at the moment of
the wound

;
nor would any extravasation occur at all, if renewed disten-

sion could be prevented. By the time that the injured bowel becomes
distended with faeces its wounded part has contracted adhesions to the

neighboring coils and to the parietes,so that the faeces find their way out
of the external wound, not into the peritoneal cavity. This protrusion of
the mucous coat occurs also in the case of internal rupture.

1 But here,
since the bowel is distended when ruptured, and as there is no other exit

for the contents except through the wound, there must occur instantane-

ously on the rupture a free escape of ftecal gas at any rate, and in all prob-

ability an effusion also of faecal fluid into the peritoneal cavity, though
the latter may sometimes be in such small amount as not to be discover-

able after death. Thus the germs of fatal inflammation are in all proba-

bility implanted on the serous membrane
;
and there is not, as far as I

can discover, any^ perfectly satisfactory proof that complete rupture

through all the coats of the bowel without external wound has ever been
followed by recover}^. At the same time there have unquestionably been
cases in which the symptoms have been held to justify the diagnosis of

ruptured bowel which have ended in recovery ;
and the theoretical pos-

sibility of recovery, even in cases of complete rupture, has not been dis-

proved ;
for we are not entitled to assert that the effusion of fiscal gas

must inevitably prove fatal
;
and there is again the remote possibility

that although the bowel may be ruptured, yet the rupture may not impli-
cate the peritoneum. Consequently the injury must be treated with a

view to recovery.

Rupture of the intestine can generally be diagnosed. After a severe

blow on the abdomen acute pain comes on shortly, before the pain of the

injury has subsided, often accompanied with much collapse (though not

always so 2

), with urgent vomiting, intense thirst, great tenderness of the

abdomen, involuntary contraction of the abdominal muscles, usually rapid

sinking, with coldness of the surface, lividity, and loss of pulse some
time before death. As the case goes on the vomit, which at first consists

merely of food, becomes bilious, and then more and more resembles the

contents of the small intestines
;
but I have never seen absolute faecal

vomiting. Tympanitis usually succeeds, probably from paralysis the

result of an impression on the sympathetic system of nerves. The col-

lapse which depends on general shock may, as Mr. Le Gros Clark points

out, be distinguished from that caused by haemorrhage, since in the latter

case "the patient usually refers his suffering to some isolated spot, where
fulness or dulness on percussion, or both, may be detected."

Treatment must of course be directed to prevent any reopening of the

laceration i. e., to keep the lacerated bowel perfectly quiet until union

has occurred
;
and this is the more important when we recollect that even

if we believe all complete lacerations of the bowel to be fatal, yet we often

see the distended intestine partially lacerated on its external surface in

cases of hernia by injudicious violence, and that if the same thing took

1 See a case by Mr. Partridge, Path. Trans., vol. xii, p. 109, where death occurred

eight days after laceration of almost the whole circumference of the jejunum. The
mucous membrane had so completely plugged the opening that there was no trace of

extravasation of the contents of the bowel into the peritoneal cavity.
2 See in Syst. of Surg., 2d ed., vol. ii, p. 643, a striking instance of the complete ab-

sence of collapse an hour after the receipt of an injury in which the bowel was rup-
tured.
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place in contusion it might produce symptoms very similar to those above
described. Now, such an incomplete laceration would doubtless lieal

under favorable circumstances, if the part is kept at perfect repose, wliiUt.

distension and movement might easily render it complete, or set up fatal

inflammation.

Absolute Test must be enforced i. ., the patient must be not only con-

fined to bed, but prevented from making the slightest movement which
can disturb the abdomen

; opium must be administered in small doses
often enough to relieve the pain, if possible, and to keep the bowels

quite quiet, while any renewed distension of the intestine must be avoided

by a rigid abstinence from food. Just so much fluid nutriment must be

given in very small quantities as will support life, and thirst must be alle-

viated by sucking small pieces of ice.

If the patient survives for some days, and peritonitis then comes on,
it must be treated according to the usual indications.

Rupture of the liver is a tolerably common injury, and one which is not

necessarily fatal, though it usually is so. 1 Cases have occurred in which
a rupture of the interior of the liver has been found, the peritoneal coat

being untorn, and such injuries are evidently susceptible of repair, if they
do not involve too large vessels. But it seems certain also that small

lacerations of the surface of the liver may heal. I once saw a case2 in

which all the symptoms of laceration of the liver were certainly present.
The man recovered, and, about a year afterwards, died from another
cause. On dissection traces of some injury were found on the surface of
the liver, though it was impossible to say exactly what the extent of the

lesion had been.3

Rupture of the liver is also sometimes produced by fragments of the

ribs perforating the diaphragm. Such injuries are almost of necessity
fatal. Uncomplicated rupture of the liver causes death primarily, either

by haemorrhage or by extravasation of bile into the peritoneal cavity, and

secondarily by peritonitis. When, therefore, the laceration extends into

one of the large bile-ducts or the gall-bladder
4 the injury must prove fatal;

and when the substance of the organ is so deeply broken up that several

large vessels are laid open the bleeding can hardly be expected to stop.
It is only the more superficial injuries in which recovery can be antici-

pated.
The diagnosis of rupture of the liver must commonly be only conjec-

tural, resting on the nature of the accident, the pain over the region of

the liver (which is by no means always observed), the collapse, the symp-
toms of haemorrhage, and occasionally the accumulation of fluid in the

peritoneum.
The treatment must be, as in all other similar injuries, absolute rest,

small and repeated doses of opium, the application of ice to the part, and

possibly the administration of styptics.
If peritonitis comes on afterwards the usual treatment must be adopted,

though antiphlogistic measures must only be employed with the greatest
caution.

1 Mr. Le Gros Clark takes a still more favorable view of these injuries. He says :

"If the first effects of shook and haemorrhage are survived, recovery from lesion of

the liver or kidney is probably not infrequent." (Op. cit., p. 292.)
2 Path. Soc. Trans., vol. xi, p. 140.
3 Mr. Pollock quotes from the records of St. George's Hospital a still more conclu-

sive case. A man died from the effects of fracture of the spine three weeks after the

accident. An extensive but not deep laceration of the liver was found, which had
almost entirely healed. Syst. of Surg., vol. ii, p. 648, 2d ed.

4 For a case of rupture of the gall-bladder see Fergus, Med. Chir. Trans., vol. xxxi.
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Rupture of the Spleen. The symptoms of rupture of the spleen are

practically indistinguishable from those of rupture of the liver. The
situation of the contusion, if known, will justify a conjecture that it is

the spleen rather than the liver which is ruptured, but no exact diagnosis
can be made. The treatment, however, being identical, no importance
attaches to the differential diagnosis. The spleen being a still more
vascular organ than the liver, its laceration usually produces even more
acute haemorrhage.

Rupture of (he kidney is more common than that of either the liver or

spleen, and it is a far less formidable injury, since it seldom involves the

peritoneum. In fact, it seems probable that the real nature of the injury
in many of the cases classified as "ruptures" might be more correctly
described as "

bruise," there being probably no visible laceration. There
is no doubt, however, that extensive lacerations may heal, and a prepara-
tion in the Museum of St. George's Hospital

1 shows a rupture which has

divided the kidney into two parts and obliterated the ureter, but from
which the patient entirely recovered, dying a year afterwards in conse-

quence of granular degeneration of the other uninjured kidney.
The symptoms of uncomplicated rupture of the kidney are merely those

of a bruise on the back, with haemorrhage into the bladder, occurring
immediately on the injury. In the case above referred to this haernaturia

was very transient, lasting only a single day, for the ureter had evidently
been obstructed by coagula, and thus all further haemorrhage was sup-

pressed. This, however, involved the entire loss of the kidney as a

secreting organ. Generally the bleeding ceases gradually, and the viscus

is probably not seriously altered in structure. In some cases, if the lacer-

ation has extended through the capsule, blood and urinous fluid get
infiltrated around the kidney, and an abscess results which usually pre-
sents in the loins, and to which an early opening should be given. Similar

effects are attributed to laceration of the upper part of the ureter or of

the pelvis of the kidney.
2

Many such cases have been brought to a

favorable issue. When rupture of the kidney is complicated with lacer-

ation of the peritoneum in front of it, the blood and urinous fluid will

pass into the peritoneal cavity, and the case will probably prove rapidly
fatal. Such injuries are indistinguishable from laceration of the liver

and spleen, with which they are frequently combined.
Death in uncomplicated rupture of the kidney is caused either primarily

by haemorrhage or secondarily by abscess, and this abscess ma}^ either

present behind in the loin, when speed}' exit is to be given to the matter,
or may make its way in front, and cause peritonitis even in cases where
the peritoneum itself is quite uninjured.

3 The treatment must therefore

be directed at first to the suppression of haemorrhage by complete rest,

opium, leeches to the loins, and perhaps styptics (acetate of lead gr. iii,

every three hours, or gallic acid in 10-gr. doses every two hours), the

bowels being kept freely open. If blood collects in the bladder the

urine must be drawn off. and the clots washed away by a stream of water

injected through a double-eyed catheter.

On the first indication of abscess an exploratory puncture must be

1 Ser. xi, No. 4. The case is reported in Path. Trans., vol. xi, p. 140.
2 See Stanley, Med. Chir. Trans., vol. xxvii, for two cases, one of which proved

fatal The pelvis of the kidney was found ruptured.
3 See Pollock, op. cit.. p. 6^3. May not this be the explanation of a case reported

by Mr. Le Gros Clark (Lectures on the Principles of Surgical Diagnosis, p. 333), in

which rupture of the bladder was suspected?
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made, and the abscess either opened by the knife or evacuated with the

aspirator.

Woundit of the abdomen are divided into (1 ) xuperfwial wounds those
which implicate the parietes only; and (2) penetrating those in which
the peritoneal cavity is opened. Penetrating wounds may be, (u) simple,
i. ^., there may be no indication of any injury to the viscera, or (7;) the
viscera may be wounded but not protruding, or (c) the viscera may pro-

trude, but uninjured, or (</) the protruding viscera may also be wounded.
1. Superficial wounds are to be treated on the same principles as

wounds in any other part of the body, but with this caution : that as the

subperitoneal space may very probably be laid open, in which haemor-

rhage may go on to any extent, or in which suppuration may extend,

producing irritation and inflammation on either or both sides of the

peritoneum,
1 the surgeon should always be ready to enlarge the wound,

with the view of securing any vessel which may bleed deeply, or giving
exit to inflammatory products. Sir B. Brodie's case of ligature of the

external iliac artery
2
is a well-known example of the beneficial effects of

laying open a non-penetrating wound of the abdomen when suppuration
is going on in the subperitoneal tissue.

Foreign Bodies lodged in Wounds. In all cases of wound of the abdom-
inal parietes the surgeon must also be most actively on the watch for the

possibility of lodgment of foreign bodies. Many histories testify to the

enormous size of foreign bodies which may be buried in the abdomen and

may entirely escape observation for the time, though afterwards they
must produce most serious mischief. It is quite true that exploration
without urgent motive-is a proof of very bad judgment, but when there

is any reason to suspect the lodgment of a foreign body it should be very
gently yet thoroughly carried out, and the foreign substance at once re-

moved.
When any foreign body present has been removed and all bleeding

vessels carefully secured, the wound is to be sewn up, and the patient

kept in such a position as will keep the walls of the belly relaxed. Even
if the wound is somewhat lacerated, it seems better to bring its edges
into apposition. In cases of extreme laceration the surgeon must use his

own judgment, inclining towards such an amount at any rate of apposi-
tion as will secure the patient against the protrusion of the intestines

through the wound. Ventral hernia is a common consequence of abdom-
inal wounds, which is spoken of in the chapter on Hernia.

2. (a) Penetrating icounds, in which there is no indication of injury to

the viscera, or in which the viscera, being exposed, are known to be

uninjured, are to be treated in the manner so familiar to surgeons in

operations for hernia and ovariotomy, i. e., they should lie brought to-

gether deeply enough to insure the union of the wounded surfaces of the

peritoneum, and the patient should, if it seems necessary, be kept mode-

rately under the influence of opium. Whether the sutures are passed
actually through the peritoneal edges or not seems of little importance,
provided they are placed so close to the peritoneum as to keep the

wounded portions of the peritoneum in contact, but it appears to me
safer to take up the peritoneum as well as the abdominal wall in the

1 I cannot say that I recognize the distinction which some authors endeavor to draw
between diffuse peritonitis and diffuse subperitoneal inflammation. As far as I have
seen they produce the same symptoms and often coexist.

2 See Pollock, op. cit., p. 657.
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suture. The suture will really, in a very short space of time, be outside

the peritoneal cavity, being buried in effused lymph, while, if the stitches

are passed outside the peritoneum, and the edges of the wound in the

peritoneum should not be in contact, a ready way is left open for the per-
colation of inflammatory material into the cavity of the peritoneum.
With reference to the administration of opium, it is well, I think, to be

governed more by s^ymptoms than by routine. I would refer the reader

on this head to remarks, in the chapter on Hernia, on the management
of cases after operation.

(b) Wounds of Viscera which do not protrude. Wounds in which the

viscera are wounded but do not protrude, are amongst the most serious

injuries met with in the abdomen, and the smaller the wound is the

greater may be the danger. Gunshot wounds are spoken of in another

chapter; the injuries commonly met with in civil practice are either

stabs or incised wounds. In these the surgeon can often only suspect
the visceral injury from the pain and collapse which are present, at other

times the escape of the contents, urine, faeces, bile, or gas through the

wound affords a certain proof of the nature of the lesion. Unfortu-

nately nothing can be done. It would be useless to cut down on the

wounded viscus with the hope of preventing the escape of secretion into

the peritoneum, for if the peritoneum has been opened this effusion has

already taken place. An enterprising surgeon might think it worth while

to lay the peritoneal cavity freel}
7

open, stitch up the wounded viscus,
and wash the membrane out with an antiseptic lotion, afterwards uniting
the wound

;
and I should myself regard the operation as fully justifiable,

but I am not aware that it has been tried. In all other respects the

injury must be treated like any other grave wound of the abdomen.

(c) Wounds with Protrusion of Uninjured Viscera. When any of the

abdominal viscera protrude uninjured through a wound, the first care of

the surgeon should be to free their adhesive peritoneal surface from any
small foreign bodies which may, and very often do, stick to them

;
then

return them into the belly with as little violence as possible, and treat the

case exactly as after strangulated hernia. The bowel or omentum pro-
trudes much more often than any of the solid viscera or than the bladder.

The intestine, if unwounded, should in all cases be returned, even though
somewhat contused or abraded, and for that purpose, if the accumulation

of air in the bowel, or the thickening of its coats from obstruction, has

rendered it impossible to pass it back otherwise, the wound is to be

gently enlarged by a very slight nick in one or two places, just as in

hernia. A precaution is to be observed which is hardly required in

hernia, viz., to be very careful not to push the bowel into an interstice

between the muscles or into the subperitoneal tissues. The finger should

be passed fairly through the wound, to make sure that the reduction has

been complete. The omentum, though not absolutely wounded, is often

so altered in texture from exposure or obstruction, or so beset with

foreign bodies, that the surgeon may fairly prefer to remove it after pass-

ing a ligature through its base, of course making sure first that no bowel
is implicated in its folds.

When any part of the solid viscera protrudes (which, however, rarely

happens, except in shell or other gunshot wounds), the surgeon will be

guided by the condition of the protruding part and the ease of reduction,
in his choice between returning it, encircling it with a ligature, or leav-

ing it in situ ; nor are such cases frequent enough (at least in civil prac-

tice) to enable me to lay down any definite rule, but in my opinion the

last course would usually be the best.
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When any of the bladder protrudes uninjured a catheter must In-

passed, and after the bladder has been emptied reduction can hardly
present any difficulty.

(d) Wounds with Protrusion of Wounded Viscera. If the ornentura

protrudes and is injured, it should be removed. The solid viscera when

protruding may be more or less lacerated, but the treatment of the case
is not very much affected thereby. The best plan would be to put on a

ligature or clamp tightly enough to restrain haemorrhage, and leave

things to themselves, treating the symptoms as they arise.

But the more common case is where the intestine protrudes and is

opened. The prognosis depends mainly on whether any of the contents
have escaped into the peritoneal cavity, whether the bowel is lacerated as

well as incised, and whether it is or is not entirely divided. In the first

case the result must necessarily be fatal, nor do the others leave much
hope of survival. If the bowel is lacerated as well as incised its ends
must be attached to the wound, and an artificial anus formed,

1 and prob-

ably this is also the best course in total division of the gut, though it is

certainly justifiable to sew the two portions together with a continuous
suture.

But in wounds which affect only a part of the circumference of the

bowel, the wound must be united witli the continuous suture 2

(just as in

a post-mortem examination), the thread divided as near the knot as is

judged to be safe, and the suture left

to ulcerate through into the cavity of FIG. 69.

the bowel. While the suture is thus

producing the slough of the small por-
tion of the coats of the bowel embraced
within it, its material is buried in

lymph, which unites the gut either to

neighboring viscera or to the parietes,
so that on the fall of the suture no ex-

travasation occurs into the cavit}^ of

the peritoneum. The SUture inclosing Diagram of the repair of a wound in the bowel

the Small slough falls into the intestine when united by a suture. A, A, A represent the

nml i m<aPrl with tliP fWpss TCiir tliU lymph which is effused around the wound, and
is passed witn the i ces. J nit tins

which glues the wounded part of the bowel) B>

reparative action may fail, and on the to the parietes of the abdomen, E, or to neigh-

separation Of the SUture the Contents boring coils of intestine, D, D, or probably in

of the bowel may be
extracted

into JOK^SLffiSiSSSSSi
the peritoneal Cavity, Or the irritation, effusion A, prevents the escape ofthe contents of

instead Of producing mere limited peri- the bowel into the peritoneal cavity.

tonitis, which will bury the suture in

a circumscribed mass of lymph, ma}' set up diffused inflammation of the

whole membrane, and this may prove fatal.

Foreign Bodies in the Viscera. Foreign bodies which lodge within the

stomach or intestines from having been swallowed are either ultimately
voided per anum, or else they make their way by ulceration through the

coats of the viscera, and then usually cause death by effusion, or they

may lodge in the tube and produce obstruction, or finally they may set

up inflammation of the viscus and of the peritoneum without having
caused perforation. Mr. Pollock divides these substances into : 1. Round
and flat bodies, such as money, fruit-stones, bullets, pebbles, calculi. These

1 The subject of artificial anus is treated of in the chapter on Hernia.
2 See the diagrams of sutures in the chapter on Minor Surgery.
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are generally the least dangerous in their effects
;

2. Materials which by
accumulation form large masses, such as hair, string, the husk of the oat

;

such substances constitute the largest foreign masses met with in the
food-tube

;
and 3. Sharp-pointed or cutting bodies, such as pins, fish or

other bones, knives. These are generally attended by fatal consequences.
The treatment in ordinary cases consists in avoiding purgatives, giving
the patient opium, if necessary, to quiet the bowels and alleviate pain,
and encouraging him to take a large quantity of bulk}', constipating food,
hard-boiled eggs, cheese, etc. This is well illustrated by Mr. Pollock
from the plan pursued by coiners when detected in their attempts to pass
false coin. They are usually able to swallow and get rid of even so large
a piece as a half-crown, though the attempt is not without its dangers.

1

Finally, in some few cases, the operation of cutting into the stomach
and removing the foreign body may be justifiable, and seven cases at

any rate are recorded in which that operation has been successfully
undertaken. 2 When the body has passed through the stomach and is

lodging in the intestine its removal by operation is a matter of much more
doubtful prudence, since even large substances will often ultimately come
down to the anus. Yet in the case of a long pointed body, which can

hardly be expected to get through the ileo-csecal valve, the surgeon may
feel justified in cutting down on it, where it can be distinctly felt. The
bowel must then be drawn to the surface of the wound, opened by as

small an incision as possible, the body removed, the wound sewn up, the

gut returned into the belly, and the case treated as a wound of the

intestine.

There are other, very rare, cases in which a foreign body becomes

lodged in the intestine, which has been passed up the rectum, and has from
some unknown cause worked its way upwards. I once saw a boy who

presented in the right iliac and lumbar regions of the abdomen a long,
hard substance which seemed to be a foreign body, and seemed to be

lodged in the caecum and ascending colon. Jt occasioned little inconve-

nience. The boy could or would give no history throwing any light on
the matter, and the diagnosis could be only conjectural. Ultimately a

long piece of wood (I believe the greater part of a cedar pencil) passed
from the bowel, which must have been pushed up the anus (though the

boy would not admit the fact), since it neither could have been swallowed
nor have passed through the abdominal wall. It is also possible that a

foreign substance may have passed into the intestine in a gunshot or

other wound which has not proved fatal, but such substances will only in

the rarest instancs lodge in the intestine.

The lodgment of foreign substances in the rectum, vagina, and bladder
is common enough. The subject will be discussed in the next chapter.

Gastrotomy. It remains to say a few words about the operation by
which the stomach may be opened, and the indications for it. The opera-
tion is properly called gastrotomy ; but unluckily, in consequence of the

identity of the Greek term for the stomach and the abdomen, the same
name is also applied to operations in which the abdomen is laid open, for

the purpose either of relieving obstruction or of removing tumors.

1 See Syst. of Surg., vol. ii, p. 701, where a fatal case is reported in which a half-

crown lodged in the oesophagus produced ulceration and fatal haemorrhage from the

aorta. Mr. Quain relates one in which a pin which had been swallowed passed
through the vermiform appendix into the common iliac artery and caused death.

Diseases of the Rectum, p. 326.
2
Syst. of Surg., vol. ii, p. 649.
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Again, the operation of opening the stomach is performed on two dif-

ferent indications: (1) when a foreign body is to IK- removed, uiid wlu-n

the surgeon hopes to restore the patient to complete health; and (-J)

when through injury to, disease of, or pressure on the <i-<ophagus the

patient cannot take food, and the intention of the surgeon is to rescue
him from starvation and secure a permanent opening a sort of preter-
natural mouth in the walls of the stomach, through which food is to be
introduced so long as the patient lives. The latter kind of operation is

now often called Gastrostomy. Such operations are so rare that I must

compress what I have to say about them into a very short space, referring

my readers who wish to learn the details of the recorded eases to Mr.
Durham's essay in Syst. of Surg., 2d ed., vol. ii, p. 543 and seq., or to an

interesting article on the subject lately published by Dr. Pooley of New
York, in the Richmond and Louisville Medical Journal for April, 1875.

It is abundantly shown by these papers, which contain all the recorded
cases of each kind, that gastrotomy, for removal of foreign bodies, is a

very successful operation. Mr. Durham refers to seven cases, and Dr.

Pooley adds four more, in which foreign bodies were removed, and out
of the whole eleven only one died.

1 The analogy also of accidental wounds
of the stomach in man, and of cases in which the operation has been per-
formed experimentally on animals, shows that success may fairly be looked

for, and would of itself amply justify the performance of the operation in

cases where it is clear that the foreign body cannot pass the pylorus, or

where its pointed shape or rough edges cause much danger from its

sojourn in the stomach. Out of the eleven cases the foreign substance
was a knife in seven, and a fork in an eighth case.

The operation, which is undertaken on account of obstruction to the

oesophagus, "Gastrostomy," presents a melancholy contrast in its results,
for it has proved uniformly fatal, eighteen cases having been recorded.
At the same time, no one can deny the reasonableness of the attempt
nay, I would add, that it is the urgent duty of the surgeon to make it,

when the cause of obstruction is injury of the oesophagus followed by
cicatricial stricture

;
for in such cases the patignt may possibly be kept

alive for an unlimited period if the fistula can be established before he is

too much exhausted. Nor is the attempt at all unreasonable in cases of

cancer, especially if the patient wishes that it should be made, to rescue
him from an agonizing death by starvation, though his life cannot belong
preserved ;

2 and in several of the cases the operator has testified to the
relief afforded, and has only regretted that he postponed the operation
so long that the patient had not strength to rally from it.

The operation is generally performed by an incision along the left linea

semilunaris i. e., from the cartilages of the false ribs vertically down-
wards along the border of the rectus muscle; and the various layers of
tissue being carefully divided on a director till the peritoneum is reached
and opened with sufficient freedom, the stomach will be easily recognized.
Sometimes the omen turn has presented, in which case it must be drawn
downwards, and the wound extended upwards until the wall of the stom-
ach is exposed. If there be a foreign body in the stomach its projection

will, of course, guide the operator. Then the stomach is to be held firmly

1 The only fatal case is one most cursorily and unsatisfactorily reported by Giin-

ther as having occurred in America, in the practice of a surgeon named Gliick with
no references or details whatever.

2 In one case (Maury, Amer. Jour. Med. Sc., April, 1870) the stricture was re-

garded as syphilitic, and in such an affection, as Dr. Pooley says, the operation, if

successful, might afford time for the definite cure of the disease.
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with catch-forceps sufficiently far out of the wound to avoid all risk of

escape of its contents into the abdominal cavity ;
a vertical incision is to

be made just long enough to extract the foreign body, and if the muscular
fibres of the stomach completely close this incision after the substance
has been extracted nothing further need be done. The viscus is released

and the external wound sewn up. Otherwise the wound in the stomach
must be united with a fine continuous suture. When a permanent fistula

is to be formed (gastrostomy) the stomach is drawn into the wound,
fixed by interrupted sutures, opened to the extent of about an inch, and
then the margin of the divided mucous membrane carefully attached to

the skin along the whole extent of the opening.
Other operators (as Sedillot and Lowe) have made a crucial incision.

But on the whole the best incision seems that used by Mr. Br3
rant and

Dr. Maury
u
curvilinear, the convexity presenting towards the median

line, commenced at the sternal extremity of the seventh intercostal space,
and carried downwards and outwards for nearly four inches, exposing
the sheath of the rectus muscle." This seems to give readier access to

the stomach, and to involve less tension on the sutures than the vertical

incision in common use.

After the operation it is well to leave the parts entirely alone as far as

may be, and therefore to support the patient by nutrient enemata as long
as possible, in order that after the removal of a foreign substance the

wound in the stomach may heal; or, in the formation of a fistula, that

the edges of the skin and mucous membrane may unite before any food

is introduced into the stomach. And this forms another argument for

the early performance of the operation, since if the patient is very much
exhausted it may be absolutely necessary to feed him by the stomach at

once.

MEDU

MEDICAL SOU.

XIIL

I N J U 11 1 E S OF THE PELVIS.

CONTUSIONS of the walls of the pelvis are very common from the pas-

sage of carriage-wheels over the body, from crushes of any kind, kicks,

etc., and very large blood-tumors are often seen in the buttock under such

circumstances. Many of the recorded cases of gluteal aneurism have
been caused by rupture or contusion of the artery against the bone on
which it lies. And even when the patient escapes without any serious ill

consequences at the time, yet disease of the bones may be subsequently

developed a malady which is only too frequently fatal. Such injuries
should be looked upon with an amount of care proportioned to the vio-

lence inflicted; and remembering the frequency with which mistakes have

been committed, in taking an old blood-tumor, or, still more unfortunately,
a traumatic aneurism,

1 for an abscess, all possible care should be given

1 See a paper on the Diagnosis of Aneurism, in St. George's Hospital Reports, vol.

vii, and especially the case quoted on p. 181.
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to the physical examination of tumors in the buttock which follow after

contusion. Auscultation and exploratory puncture should never be neg-
lected in cases where any reasonable doubt can exist. It must be remem-
bered that as these ext ravasations are below the gluteal fascia there is

rarely any sign of bruise or injury in the skin.

In wounds of the buttock the chief point is to determine the absence
of foreign bodies. I have seen immense pieces of glass and other sub-

stances imbedded in the buttock and quite overlooked. In deep wounds
which penetrate to or near

the great sacro-sciatic for- v\<.. ?o.

amen and implicate the

large vessels the surgeon
will require all his dexter-

ity and anatomical knowl-

edge in order to secure the

gluteal, sciatic, or other

wounded artery.
1

Yet,
however difficult or severe

the operation may be, it is

urgently indicated, in order
to save the patient fro-r.

worse dangers. Possibly
the application of Lister's

tourniquet on the aorta

may render the dissection

easier and less dangerous.

Fracture of the pelvis is

usually a very grave injury,

less, perhaps, on account
of the danger involved in

the fracture itself, for the

bones unite readily, than
because of the great vio-

lence by which it is usually

produced and the risk of

injury to the pelvic viscera.

There are partial fractures

Of the pelvis Or fractures

of the false Delvis Which are seen to ^ a 8^ deal displaced, and at one part, a, is a per-

foration traversing the entire hone. The patient survived six
involve little or no danger. weeks and it isseen thatthe fracture is corapletelyi though uot

Such is the fracture Of the firmly, consolidated. Besides this fracture of the false pelvis

anterior Superior spine Or there was also fracture through the horizontal ramus of the

nf tlA nrAf nf flip ilium pubes and ascending ramus of the ischium, separating from the
}I

.

lll<
[

m
j rest of the bone the fragment which is absent in the drawing.

in Its neighborhood, which These fractures were not united, and a small quantity of pus

We meet with OCCaasionally was found between the fragments. The patient, a girl of sev-

ae thp vocnlf nf rlivar.f viA enteen, had sustained other severe injuries, and died of pya-micastlie reSOHOl direct \ O-
inflammationofthel St. George's Hospital Museum, Ser.

lence. There is pain in the
^ No . 122 .

part, and if only the spine
is detached it is sometimes drawn down by the tensor vaginae fem-

oris or the sartorius, but more commonly there is no such displace-

1 A very interesting case of wound of the sciatic artery, and of the subsequent lig-
ature of that vessel, is recorded by Dr. Campbell, of Montreal, Lancet, 1862, vol. ii,

p. 41.

16

Fracture of the false pel vis irregularly united. The fragments
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meut. Rest is all that is necessary, and the fracture will give rise to no
serious inconvenience. Another fracture, the result of greater violence,
such as the crushing of the body against a wall, is that which traverses

the whole length of the false pelvis or ala of the ilium. This is a more

dangerous injury than the former, on account of the possibility of lesion

of the intestines which lie in the cavity. I remember well seeing a case

in which, after an injury presumably of this kind (for its exact nature

was not ascertained), the whole of the faeces were discharged through the

outer side of the right buttock, evidently from a bruise or partial lacera-

tion of the caecum, causing afterwards complete perforation of that intes-

tine.
1 The patient ultimately recovered perfectly in all respects. As the

viscera are far less closely connected with the false than with the true

pelvis, such complications are less to be dreaded in fracture of the former.

Fractures of the true pelvis are commonly double or multiple. Very often

the two horizontal rami of the pubes give way, and the ascending rami

of the ischium may be simultaneously fractured, so that the whole of the

central part of the pelvis is loose, or the girdle is broken near the sacro-

iliac joint on one side, and on the opposite end of the diagonal axis of the

pelvis on the other. But any kind of multiple fracture may take place,
and on the other hand single fractures, as of one pubic ram us or of the

ascending ramus of the ischium on one side, from limited violence, are

not uncommon, and in these the entire pelvis girdle can hardly be said

to be broken. The s}'mptoms are usually unmistakable. In the com-

plete fracture the patient cannot stand, and can hardly make any move-
ment without extreme pain ; displacement is easy to ascertain by exami-

nation from the rectum and vagina or from the outside, and crepitus can

be elicited by grasping the two iliac spines and making attempts at rota-

tion. It is well not to carry these passive movements too far, remember-

ing the serious consequences which may ensue from the displacement of

a pointed fragment. In the more limited fractures the symptoms are of

course less striking, but there is seldom any difficulty in making the diag-
nosis.

The prognosis will depend in a great measure on the presence or ab-

sence of visceral lesion. The rectum, bladder, urethra, small intestine,

vagina, and perhaps even the uterus, may be wounded by a displaced

fragment, or the bladder, if full, may be ruptured by the shock. 2 In the

case of the bladder, which is the viscus most commonly injured, the lesion

will be testified by blood in the water, sometimes by entire inability to

pass water ,nd the other symptoms of complete rupture. The small

intestine is only implicated in very extensive injuries which commonly
prove rapidly fatal. In the rectum or vagina the displaced fragment can
be generally felt, and there will be bleeding from the part.
The treatment consists merely in complete rest. In the case of chil-

dren or very restless adults the legs should be tied together, or the pa-
tient's movements confined by a broad band pinned to the bed. The

body should be so padded as to give the patient comfortable support in

an easy position. If displaced fragments can be felt from the bowel or

vagina they must be replaced if possible, for which purpose an anaesthetic

is to be given. Nothing further is required beyond attention to the state

1
Fig. 70 will illustrate the possibility of such lesion of the intestine, by the con-

siderable displacement of the fragments of the ilium, and also the possibility of the

discharge of faeces through the bone, by the large perforation in it marked a.

2 In rare cases some of the large nerves may be injured. The Museum of St.

George's Hospital contains a specimen (Ser. i, No. 119) of fracture of the ramus of

the pubes, in which the obturator nerve was injured. The patient died of tetanus.
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of the bowels, catheterism if necessary, :in<l a watchful vigilance :is to

the formation of matter, which should be at once evacuated. I'rohnhly
in ahout six weeks' or two mouths, if all goes well, the patient will have

recovered the power of standing, and when this is the ease, but not U--

fore, he mav be allowed to leave his bed. It is much better to keep him
in bed longer than may be absolutely necessary, rather than to risk any

relapse by too early disturbing the injured parts.
Dislocation of I In' /V/-/s. There are various other fractures which are

more rarely met with, and to which our space will only permit a very
short reference. Sometimes the line of fracture traverses the pubic

symphysis (Fig. 11), i. '.,
in strictness of speech, the two ossa pubis are

FIG. 71.

Compound comminuted fracture of the pelvis. The patient, a boy set. 5, died next day, having re-

ceived other severe injuries, a a shows a separation of the symphysis pubis, which communicated with

a deep wound passing down on the right side of the bladder, 6 (which was extensively separated from

its connections on the right side, but was not lacerated), to the front of the rectum, c. The sphincter
ani was partly torn on its anterior aspect, and there was bleeding from the anus; but the bowel was
not further injured. The right pubic rainus is seen to be comminuted, separated from the ilium, and
fractured at the crest of the pubes. There was also partial separation of one sacro-iliac synchondrosis.

St. George's Hospital Museum, Ser. i, No. 1196.

dislocated from each other
;
and it seems that dislocation more or less

complete of the sacro-iliac joint may also happen, though only as a com-

plication of more extensive injury. As in the analogous case of the

spine, the surgical considerations applicable to these dislocations differ

in no respect from those of fracture in their immediate neighborhood,
with which, indeed, they are usually associated.

Fracture of the Acetabulum. Again, fracture may originate in the

acetabulum. It is not rare for an extensive fracture, starting from any
part of the pelvis, to traverse the acetabulum, and such fractures, as in

two beautiful specimens figured by Mr. Birkett,'
2

may unite quite kindly,

though probably not without shortening of the affected limb. But the

injuries which are described as fractures of the acetabulum are twofold.

One is a fracture of some part of the lip of the acetabulum, and this is

believed to occur either with or without dislocation. I saw a case once

1
Fig. 70 shows how far repair may have advanced in six weeks.

2
Syst. of Surg., vol. ii, pp. 711, 712, 2d ed.
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of dorsal dislocation in which all the symptoms were strongly confirma-

toiy of the diagnosis of fracture of the acetabulum. The dislocation

was reduced without difficulty, and nothing peculiar was noticed, but on

visiting the patient next day the surgeon was surprised to find that it

had been reproduced. It was again reduced, but the reduction was found
to be quite insecure, for it slipped out as easily as it was put in. And
now it was thought that crepitus could be detected. The limb was put
up as carefully as possible, but I believe that some deformity persisted.
Fracture of the lip of the acetabulum without dislocation was believed

by Mr. Benjamin Travers, Jnn.,
1 to be the injury in some of those cases

in which, without any proof of fracture of the neck of the femur, the

upper end of the bone becomes afterwards changed in shape, so that

shortening gradually comes on
;
but the truth of this opinion has not as

yet been proved. One of Mr. Travers's cases was obviousty an instance

of chronic rheumatic arthritis complicated with a contusion. The ace-

tabulum is sometimes driven in by the forcible impaction of the head of

the femur in falls on the trochanter, and this impaction in a celebrated

case related by the late Mr. Moore (Med.-Cliir. Trans., vol. xxxiv) had
been so complete that the whole of the head of the femur had passed
into the inside of the pelvis ; yet the patient recovered. A few similar

cases are recorded, though none, as far as I know, in which the impac-
tion was so complete as this. The diagnosis from fracture of the neck
of the femur is very difficult. The only case which I have myself seen

was taken during life for an impacted fracture of the cervix femoris
;
but

it is fair to add that the surgeon under whose care the patient was thought
it better to abstain from any rigorous examination. 2 If the head of the

femur were completely wedged into the pelvis, as in Mr. Moore's case, I

presume that under chloroform the complete immobility of the femur and
the absence of any sign of dislocation would enable the surgeon to make
at any rate a conjectural diagnosis; and if the impaction were incomplete

possibly crepitus might be obtained, and might be felt also in other parts
of the pelvis, but I am not aware that any case of the kind has ever been

minutely examined, nor is it, perhaps, justifiable to do so. Hence the

diagnosis is as a rule only conjectural. As the treatment is exactly the

same as for impacted fracture of the cervix femoris, this is a matter of

no importance.
Fracture and Dislocation of Coccyx. Lastly, the coccyx may be frac-

tured or dislocated. This is commonly the result of direct violence,

though it is said to have taken place also in parturition. The pain in the

part, felt especially in sitting, and the results of exploration from the

skin and from the bowel, will easily settle the diagnosis. Reduction can

be accomplished by pressure and counter-pressure from the skin and rec-

tum, and the patient must be kept at rest till movement is no longer

painful.

Rupture of the Bladder. One of the most formidable consequences of

contusion of the pelvis or lower part of the abdomen is rupture of the

bladder. This occurs in both sexes, but is much more common in the

male. The bladder may also be perforated by one of the fragments in

fracture of the pelvis, or may be ruptured in fracture of the pelvis with-

out any perforation. The symptoms of rupture of the bladder, when un-

complicated by fracture, are generally quite unmistakable. The patient

1 Further Observations in Surgery, 1860, p. 27.
2 The preparation is in the Museum of St. George's Hospital, Ser. i, No. 123.
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loses at once all power of expelling urine, and when the catheter is passed,
which is unattended with any difficulty, the bladder is found perfectly

empty, or only a fe\v drops of bloody fluid are drawn of I

1

. There is fre-

quently severe pain and collapse, but often also there is no collapse and
but little pain.

1 Sooner or later, however, the usual symptoms of perito-
nitis will come on, and then the patient will probably sink.

Two or three questions of interest present themselves in connection
with the subject of traumatic rupture of the bladder. First, as to the

diagnosis. This, as I said above, is usually unmistakable. After a

severe blow the patient immediately loses all power of passing water. It

may be merely retention from shock, following on the contusion
;
and

temporary retention from a blow on the abdomen is common, as it is also

after surgical operations on the abdomen. But then the catheter will

draw off' a quantity of urine proportioned to the period of retention
;
and

this urine will be free from blood, unless the kidney is bruised. Or it

may be a case of laceration of the urethra, but then there will be consid-

erable difficulty in introducing the catheter
;
and if the catheter can be

passed the bladder will be found full of healthy urine. There are, how-

ever, some cases in which the exact nature of the injury remains obscure.

They are chiefly those in which the laceration affects the extra-peritoneal

portion of the bladder, and where the urine, not finding so free an exit as

it does when the rupture passes into the peritoneal cavity, the bladder

preserves some power of retaining, if not of expelling, the urine. But
there are other cases in which somewhat similar symptoms exist, though
the laceration extends into the peritoneum.

2 In one such case I sus-

pected that the laceration had at first been incomplete, and that the rent

afterwards gave way ;
but others are not susceptible of this explanation.

The complete discussion of the subject would lead us too far in treating
of what are, after all, very exceptional injuries. Another very interest-

ing question is the possibility of recovery after traumatic rupture of the

bladder
;
and this is obviously connected with the situation of the rup-

ture. If the rupture be entirely extra-peritoneal there is no intelligible
reason why recovery should not ensue

;
and one case is recorded in which

this injury, complicated with fracture ofthe pelvis, terminated in recovery.
3

But, as a general rule, in rupture from contusion the bladder gives way
at its upper part, and the rent extends freely into the peritoneal cavity.
Is such an injury necessarily fatal? I confess that I think not. If, in-

deed, we believe that the urine has some necessarily poisonous properties,
its free admission into the peritoneal cavity must, of course, prove fatal.

But this seems rather assumed from the analogy of the effects of extrava-

sation of urine in stricture than proved by observation of cases of rup-
tured bladder. I have already referred to a case in which there were no

symptoms of any urgency, though the urine had been admitted to the

peritoneal cavity for a period of thirty-six hours at least. And I may re-

1 I well remember the case of a man who applied at St. George's Hospital on a

Monday morning, having received a rupture of the bladder on the previous Saturday
evening from a blow or fall when fighting. He walked to the hospital and displayed
no distress of any sort, except some pain'in the part which had b-en struck, though
on post-mortem examination the bladder was found extensively lacerated and com-

municating freely with the peritoneal cavity.
2 See a very characteristic case in Le Gros Clark, op. cit., p. 333, in which six or

eight ounces of bloody urine were drawn off by the catheter, and the patient several

times passed urine; nevertheless there was a laceration of the bladder an inch in

length communicating with the peritoneal cavity.

Rhynd, Path, and Prac. Obs. on Stricture, quoted by Birkett, Syst. of Surg., vol.

ii, p. 717.
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mark, that though the extravasation of putrefying urine will rapidly de-

stroy the cellular tissue, yet the constant exposure of transplanted flaps in

the operation for extroversion of the bladder to the contact of healthy
urine is not inconsistent with their nutrition and rapid union. I am glad
to be able to refer to the high authority of Mr. Le Gros Clark in support
of the doctrine " that in some instances the presence of urine seems to be
tolerated almost passively by the serous membrane," and that u

it seems
not improbable that urine may be absorbed by the peritoneum" (op. czY.,

p. 341). If we believe this it seems reasonable to take a somewhat more

hopeful view of this injury than has prevailed as yet, and to inquire
whether something might not be done for its relief. The usual practice
is to subdue the pain by opium, and. to draw off the water, if possible, as

it comes into the bladder by tying in a soft catheter, the eye of which is

believed only just to lodge within the viscus. But this practice has ob-

viously no curative effect, and the bladder in these cases is usually so

collapsed that it is impossible to be sure that the catheter is not lodged
in the peritoneal cavity, in which case it would effectually prevent re-

covery. Mr. Bryant
1

proposes to make a free incision through the peri-
neum into the bladder, so as to give a depending exit for the urine as it

reaches that viscus
;
but he does not say that the idea has been put into

practice. It has occurred to me whether it would be justifiable, when the

laceration clearly involves the peritoneal cavity (which could be easily
ascertained by examination with a long staff or catheter), to cut freely
into the abdomen, draw up the bladder, unite the wound in it with silver

or carbolized gut sutures, wash out the peritoneum, and close the open-

ing, leaving a catheter in the bladder to obviate any distension of the

viscus, which might reopen the wound.

Rupture of the Urethra. Another very formidable lesion in contusion

of the pelvis is laceration of the urethra, which, though seldom directly

fatal, involves often the most formidable kind of stricture, and thus fre-

quently proves fatal indirectly or condemns the patient to a life of misery.
The injury occurs from a fall, blow or kick, on the perineum, by which
the urethra is caught between the contusing force and the pubic arch,
and is lacerated just in front of the prostate gland. The laceration may
be total and probably it is so generally but in some cases a portion of

the tube remains entire, as I have known verified by dissection. There
is often some bruising in the perineum, though this is by no means nec-

essarily the case. If the patient has been neglected the urine may be

extravasated, and after a time the skin will slough and I have known
this sloughing assume considerable proportions but usually either the

patient passes no water for some time after the injury, or it produces no
deleterious effect, for such inflammation and sloughing are not very com-
mon. The passage of a catheter reveals at once the nature of the injury.
The point of the instrument passes into a cavity at the part mentioned

(i. e., just below the pubes); and this cavity is often of large size, con-

taining a good deal of bloody, urinous fluid. It is sometimes possible to

pass the catheter into the posterior end of the urethra and reach the

bladder; and when this is done healthy urine is drawn off. The instru-

ment may then be tied in, and the surgeon may wait for any subsequent
inflammation or effusion, when free incisions are to be made. Usually,

however, it is found impossible to reach the bladder thus. The patient
must then be anaesthetized, put up in the lithotomy position, and an in-

1 Practice of Surgery, p. 306.
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cision innst be made through the whole raphe of the perineum, extrndint:

freely into the abovementioned cavity. If other parts of the pcnurum
jiro swollen and inflamed incisions ought to be made into them. As to

passing a catheter into the bladder the views of surgeons differ. A free

incision into the perineum is doubtless all that is necessary for the mo-
ment. The urine will escape through the wound, and the patient who
is generally a lad or a healthy young man will in all probability recover.

As the parts consolidate it will become possible to pass the catheter, and
for a time all will be well. On the other hand, the retention of ac:U lu-tcr

in the bladder may occasion a good deal of irritation, and it may be nec-

essary on that account afterwards to withdraw it. All this I admit; and
on these grounds many of the best authorities dissuade any attempt to

reach the bladder and leave a catheter in it. But it seems to me that if

the catheter can be passed at first, and if the patient can bear it to be left

in the bladder (which I know by experience that he very often can), the

wound in the urethra unites much, more kindly, and with far less tendency
to that subsequent cicatricial contraction which is so painful a sequela of

these contusions. In any case the patient must be warned that it is only

by the constant passage of the catheter after recovery, and that for an
indefinite period, that he can hope to be free from the painful conse-

quences of cicatricial stricture, which is the worst form of stricture,

rapidly contracting till the passage is almost closed
; peculiarly liable to

be complicated with fistula in perinaeo, and often so tight and irritable as

to cause much difficult}' and pain in passing the instrument. When this

is the case the best counsels of the surgeon are generally vain, and the

patient will not submit to the necessary treatment till too late. Further
observations on the treatment of cicatricial stricture will be found in the

section on Stricture.

Injuries of the Perineum and Male Organs. Contusions and wounds
of the scrotum are comparatively common. Extravasation produces a

large ecchymosis, the color of which is generally perfectly black. But it

is rarely followed by consequences which can be regarded as at all serious,
unless it is complicated by rupture of the urethra and extravasation of

urine, when there may be extensive sloughing. Again, wounds of the

scrotum are sometimes lacerated to a very great degree. The whole
scrotum may be torn off, and the exposed testicle or testicles may either

be implicated in the injury or not. There are also wounds inflicted in

attempts at self-mutilation in which the parts may be very freely removed.
I was once called upon to treat a lunatic who had completely removed
the whole of the generative organs penis, scrotum, and both testicles

1

leaving only about a quarter of an inch of the penis. Other injuries of

the penis are rare, on account of its mobility and usual flaccid condition.

All such wounds are to be treated on general principles. They are re-

markably prone to rapid union and complete repair. It is singular to

observe how completely the new tissue will cover the exposed testicles,

and how well the cicatrix will replace the lacerated and removed scrotum.

The testicle, though so exquisitely sensitive to contusion or pressure, is

singularly indifferent to wounds, and has often been punctured by mistake
in the operation for hydrocele, or incised in treating orchitis, with perfect

impunity. In the instance above referred to nothing was necessary except
to tie one of the spermatic arteries, the other having ceased to bleed, and
the patient recovered rapidly under the use of simple water-dressing.

1 The parts are preserved in the Museum of St. George's Hospital, ser. xiii, No. 1.
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But whenever the urethra is divided it is necessary either to keep a

catheter in the bladder while it is healing, or to pass the instrument fre-

quently ;
and if the penis is cut off the same precaution should be adopted

as after amputation of the organ, viz., to keep the urethra permanently
open by slitting it up and attaching the mucous membrane to the skin

(see Amputation of the Penis). The most troublesome cases are those

of wounds of the corpora cavernosa, which are apt to be followed by very
distressing erections and by deformity of the organ. All wounds of the

male organs of generation require very careful adaptation by means of

sutures. And in wounds of the scrotum the extremely retractile nature

of the clartos should be remembered. The testicles may be most freely

exposed, and the surgeon be tempted to believe that the scrotum has been
almost torn off, yet if the part be relaxed by the application of warmth
and moisture for an hour or two he may find that there is really little if

any loss of tissue, and that the scrotum can be perfectly adjusted ;
and

in such injuries if the spermatic cord is, severed Mr. Birkett believes that

its repair is not impossible, if the ends of the vas deferens are united by
suture. At any rate the attempt seems worth making.
The painful consequences of contusion of the testicles are best combated

by complete rest, supporting the testicles in some soft substance, with

warmth and moisture. If the patient suffers severely morphia should be

injected subcutaneously.
Ligature round the Penis. Another injury which we meet with some-

times is that in which children in play, or sometimes in fright from having
been beaten for wetting the bed, tie a string tight round the penis. The
nature of the case is known at once by the swelling of the front part of

the organ, and the deep groove seen behind the swollen part. Anaesthesia

should be at once induced, and the string carefully divided on the dorsal

aspect of the penis and removed. If this is not done I have seen the

urethra, and even almost the whole penis, cut through by the ligature,

causing irreparable and most painful deformity.

Injuries of the External Female Organs. Injuries of the labia and
female perineum from blows and kicks are common enough. The ecchy-

mosis, as in the scrotum, is usually abundant and very dark-colored.

The skin may be more or less lacerated, and sometimes the perineum
may be slightly torn, but it is very rare for any serious laceration of the

perineum to be caused by a wound. 1 Nor are the consequences of con-

tusion usually serious. If neglected, abscess may ensue, so that rest is

to be enjoined, and the application of an icebag or evaporating lotion is

generally advisable at first, in order to check the extravasation. After-

wards warm fomentation is more soothing and grateful.
Wounds of the vulva may involve the vagina to a greater or less de-

gree, or ma}^ pass into the rectum or bladder, or the vagina may be torn

in coitu
;

2 but the vagina is more often wounded by the unskilful use of

instruments in delivery, or by bungling attempts to procure abortion. The
latter cases hardly fall within the surgeon's province. The main point to

bear in mind in the treatment of wounds of the vagina is the probability
of contraction from cicatrization, and the great difficulty and pain which

this will produce in sexual intercourse. So that all possible care should

1 1 do not here speak of injuries to the external parts in criminal assaults, as this

subject is best treated along with the questions of medical jurisprudence. The surgi-
cal injuries so inflicted are trivial.

2 St. George's Hospital Museum, ser. xiv, No. 108.
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be used to maintain dilatation of the vagina during the union of the wound,
and for some time afterwards.

The unimpregnated uterus is so small, so hard, so movable, and in so
remote a situation that it can hardly he wounded except in complicated
injuries in which this would be quite a subordinate feature. And the in-

juries of the pregnant uterus seem better left to works on obstetrics, since,

they could hardly be treated of adequately here. They are rarely the

result of mere accident, but constantly occur in criminal attempts to pro-
duce abortion, and sometimes in unfortunate instrumental delivery, with

or without want of skill. For a comprehensive account of the surgical

aspects of these cases the reader is referred to the account by Mr. Birkett

and Dr. Braxton Hicks in the Syst. of Surg., second edition, vol. ii, p. 741

and seq.
Either the rectum or the bladder may be penetrated by a wound. In

the male sex the bladder can only be wounded through the abdominal
wall or the rectum, but in the female it may be punctured through the

vagina.
1 In all such cases as those last mentioned the greatest care

should be taken to sew up the wound at once, and keep a catheter in the

bladder, when the wound will probably heal, if its edges are clean cut. In

stabs of the bladder from the abdomen the risk of extravasation of urine

is great, and they are very often fatal, and this danger is, of course,

greatly increased when the peritoneal cavity is also implicated. I think

it is usually desirable in wounds of the bladder to keep the viscus emptied
by means of a catheter tied in, though on this subject the surgeon must
use his own discretion, remembering the risk of lodging the point of the

instrument in the wound. In other respects no treatment can be applied

except that which may be demanded by the symptoms.

Wounds of the rectum are produced usually by falling on a stake or

railing. They are not generally fatal, and if not fatal they lead to no
serious consequence. I am not aware that any case is recorded in which
contraction of the bowel has been thus produced. But when the stake

or other weapon has passed far in it may lacerate the peritoneal cavity,
or the great vessels in the pelvis or the bladder. The first-named injury

may be regarded as inevitably fatal, and the second will probably be so.

Of the third two cases are recorded,
2 one of which survived. No special

treatment can be adopted in any of these forms of injury.

Foreign Bodies in the Bladder. Foreign bodies may be introduced into

the male or female urethra or bladder, into the vagina or rectum. They
may also lodge in any of these situations in cases of wounds, but this is

most common in gunshot wounds; and as the surgical considerations are

the same in all such cases the reader is referred on that head to the chap-
ter on Gunshot Wounds.

Foreign bodies lodged in the male urethra may commonly be extracted

with the forceps, since they lie generally very far forward, and must be

smooth and rounded, or the}- would not be introduced. But in some cases

fragments of bougies or of other substances introduced may break off in

the deeper parts of the urethra beyond reach of the forceps. The best

1 In the section on vesico-vaginal fistula will be found a reference to a singular case,
in which that infirmity was caused by the passage of a pistol-bullet from the vulva

through the vagina into the bladder.
8 By Mr. Prescott Hewett, Path. Soc. Trans., vol. i, p. 152; and by Mr. Buee, of

SloQgh, Syst. of Surg., vol. ii, p. 722.
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plan then is to try and push the substance back into the bladder, and
break it to pieces, or, if small, remove it entire with the lithotrite. If this

is impossible the foreign body must be cut down upon from the middle
line of the perineum and extracted. Of the foreign substances which are

lodged in the male bladder a fragment of an old worn-out bougie or gum-
catheter is by far the most common, and these can usually be caught in

a lithotrite. and if small extracted entire, while if of large size the}' can be
cut to pieces and will pass of themselves. If the substance cannot be

caught, or is too hard or too large to break, it must be extracted by lith-

otomy, and lithotomy in such cases is far more successful than in cases

of stone, since the urinary organs are probably healthy. One of the most
troublesome foreign bodies to deal with is a hairpin in the female bladder.

It is not nt all uncommon for the pin to be passed up the urethra, of course
with its bend towards the bladder, and then to slip into the bladder and

expand, its points sticking into the mucous membrane, and awkward at-

tempts at extraction will aggravate the mischief. The best treatment is

to dilate the urethra sufficiently to introduce the finger, when the foreign
substance may be dislodged, or be drawn down by a hook passed round
its bent end, or its two points may be brought together and a tube or

forceps applied round them.

Foreign bodies are sometimes passed into the vagina, and the patient
is unable to extract them, and will not apply for relief till they have occa-

sioned much mischief. I once saw a case in which the end of a phial was

lodged in the vagina and had made its way by ulceration into the bladder,

causing a most formidable and perfectly incurable form of vesico-vaginal
fistula. It is not uncommon for the string of a pessary to break, and the

substance to be left in the vagina till it becomes very foul and offensive.

All such foreign bodies should be removed at the earliest possible mo-

ment, under anaesthesia if necessary.

Foreign bodies in the rectum may be of very large size, but there is no

difficulty whatever in extracting them under chloroform after dilatation

of the anus : or if the surgeon judges it better they may be broken up, as

is usually done in the hardened lumps of feces which sometimes obstruct

the lower part of the bowel. This can be effected with the handle of a

spoon or with a lithotomy scoop. Harder substances may require a strong
pair of forceps, or even cutting pliers. But in all cases the extraction of

sharp-pointed fragments at once is imperative.

CHAPTER XIV.

INJURIES OF THE UPPER EXTREMITY.

ALL injuries of the shoulder, arm, forearm, or hand are less serious

than the similar injuries of the hip, thigh, leg, or foot. The main rea-

son of this is no doubt the freer supply of blood to the part ;
but even

irrespective of this there is a specific difference in the effects of disease
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on the two limbs respectively. Thus gangrene of the arm is of far less

consequence than of the leg, and a wound implicating the shoulder does
not involve anything like the same danger to life as one of the hip.

Again, the fact that injuries of the upper extremity do not necessitate

confinement to bed or to the house renders them in many respects less

depressing than those of the lower.

From these and such like considerations it results that the surgeon
may venture on attempts to preserve the upper limb in traumatic inju-

ries, or in lesions from disease, which in the lower limb would impera-
tively call for the removal of the diseased part; that when the diseased

part must be removed he may venture on operations of excision or resec-

tion which would not be justifiable in the lower limb
;
and that even

when he knows the parts to be damaged beyond the possibility of repair
he may often think it the best course to wait for gangrene rather than
remove any part which might ultimately recover itself.

And for the same reason minor injuries are susceptible of more active

treatment in the upper extremity, because the surgeon is less apprehen-
sive of the occurrence of suppuration from too early use of the part, or

from friction or passive motion, and less apprehensive also of its results

if it does occur.

Foreign bodies (thorns, needles, etc.) often lodge in the palm. They
are frequently hard to detect, since a piece of indurated tissue may be
mistaken for the end of the needle. Unless the patient is suffering much
inconvenience, it is a good rule not to cut down on a supposed needle in

the hand or foot without being able to feel both its ends.

Wounds of either palmar arch are frequently troublesome in their treat-

ment and dangerous in their results, in consequence of the very free

anastomosis which takes place between the two arteries which form either,

arch. The superficial arch, it is true, is much less deeply situated, and,
when wounded, it can be reached and secured, without wounding any
other important structure, provided the patient be seen soon after the

injury; but then, very frequently this is not the case
;
on the contrary,

the parts have become so infiltrated with blood that it is impossible to

find the bleeding orifice. And when the deep palmar arch is wounded its

position beneath the great nerves and tendons renders it almost impossi-
ble to tie it without very serious injury to the structure and functions of

the hand, even irrespective of any infiltration of blood.

In these injuries the first object of the surgeon is to stop the bleeding
long enough to allow the wound in the artery to close, and this can gen-

erally be done by careful pressure with pad and bandage,
1
assisted by the

raised position of the hand, or by acute flexion of the elbow, whereby the

brachial artery is compressed against the coronoid process, or by grad-
uated pressure on the radial and ulnar arteries, or by a combination of

the last with one of the two former methods. Such compresses, when
once applied, should not be moved for several days unless from absolute

necessity.
Professor Vanzetti has lately suggested a method which he calls

" unci-

pression," i.e., the pressure of a single or double hook on either lip of

the wound, as described on p. 125, which seems especially suitable for

these wounds of the palm, since it makes constant pressure on the bleed-

ing orifice, without giving pain or producing either oedema or sloughing,

1 A good way of securing these pads is to make pressure on them with a splint in

front, which is connected with and supported by another splint behind the hand.



252 INJURIES OF THE UPPER EXTREMITY.

which often necessitates the removal of the compresses applied to the

wound.
If the bleeding cannot be thus suppressed by pressure in and above

the wounds two courses are open viz., either to tie both arteries of the

forearm just above the wrist, or to tie the brachial artery at once. Like
all operations in which an artery is tied higher up in order to stop

haemorrhage from a wound below, both these methods of treatment are

uncertain. The weight of authority seems, however, to be in favor of the

ligature of the brachial at once, rather than that of the two arteries of

the forearm. Ligature of
FIG. 72. one of the latter without

ST the other appears nuga-
tory. In some cases it has

been deemed necessary to

amputate the hand in order
to save the patient from
death by haemorrhage; but

I would repeat that care-

ful plugging and pressure
on the wound, immediately
after the injury, will gener-

ally stop the haemorrhage,
and render all ligature of

the arteries unnecessary.

Fractures of the Clavi-

cle. The clavicle may be

fractured in any part of its

extent, but the middle of

the bone is that in which
fracture is by far the most
common. The accident al-

Diagram of the common fractures of the clavicle (after

Hind, modified). ST, sterno-mastoid muscle. P p P, pecto-
ralis major muscle, p M, pectoral is minor muscle, s, subcla- most always takes place

from indirect violence, i. e.,

from a fall on the hand or
*. JAWUI wiu. ligament. .rt. iittULUie xs siiuwii m tuc uouai puoi- . , _ . . ,

tion, and with the usual displacement the outer fragment On the point OI tlie SllO

The common fracture

clavicle IS easily

vius muscle. L, latissimus dorsi muscle, c, conoid ligament.

T, trapezoid ligament, c H, coraco-humeral ligament. R,

rhomboid ligament. A fracture is shown in the usual posi-

der.downwards and inwards and the muscles are shown to which
that displacement is generally attributed. Another fracture

is shown between the conoid and trapezoid ligaments, and this . ,

fracture is shown as not being displaced, according to the gen- recognized in most CESC8

erai opinion. from the characteristic dis-

placement. The bone gives

way at its most curved part. The outer fragment, to which the whole

weight of the arm is now connected, falls downwards, and is possibly
drawn down also by the muscles which pass from it to the arm. It is

also almost always tucked inwards below the outer fragment by the action

of the flaps of the axilla, or by the impulse of the fall, or by both. The
inner fragment is believed by some surgeons to be raised by the sterno-

mastoid muscle, but this seems unlikely, as the attachment of the rhom-
boid ligament is sufficient to prevent any such displacement.

1 No doubt,

however, the displacement in this, as in all other fractures, depends a

good deal on the direction of the line of fracture, and accordingly we see

specimens in which the outer fragment lies on the same level, in front or

behind the inner, and even above it.

1
See, however, a case related by Mr. Hulke, in which the sternal fragment was

raised up at an angle of 45. Syst. of Surg., vol. ii, p. 766.
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This fracture is very rarely compound, and it is very rare lor any seri-

ous complications to accompany it. But the nerves of the hrarhial plexus.
or one of the large bloodvessels may be injured. There is a specimen in

the Museum of St. George's Hospital, showing the intern:'.! jugular vein

punctured by a fragment of the clavicle, and Sir Robert Peel's death was

FIG. 73. Fro. 74.

Bandage for fractured clavicle commenced. Bandage for fractured clavicle complete.

produced by a somewhat similar injury. In some very rare cases of
direct violence both clavicles are fractured simultaneously.
The fracture is susceptible of very complete repair, and in cases where

there has been no displacement this will be unaccompanied by any de-

formity ; usually, however, considerable displacement remains during
life, though it entails no ill effects beyond the slight disfigurement. The

periosteum appears to be often untorn, especially in early life, and pos-

sibly in some of these cases the fracture may have been incomplete, or of
the "green-stick" variety, as shown in the figure on page 138.

The method of union is often by an exuberant or provisional callus.

The period of uniolTTslrom three to four weeks, after which no apparatus
is necessary, though it is prudent for the patient to carr}' his arm in a

sling for a time. The number of different contrivances for the treatment
of fractured clavicle testifies to the difficulty of keeping the bones in

contact, and, in fact, it is always proper to prepare the patient's mind for

the continuance of deformity. The old plan attempts to fulfil three indi-

cations : J^ Reduction is effected by drawing both shoulders backwards,
and raising the affected shoulder by the hand in the axilla, the surgeon
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standing behind the patient, and pressing his knee between the scapulae.
To remecty the displacement of the outer fragment inwards the shoulders
are then kept back by a figure-of-8 bandage encircling both axillae

and crossing behind,
jj^ Before applying the bandage a thick pad is

placed in the axilla, in order to raise the shoulders and prevent the dis-

placement of the outer fragment downwards. 3. Next, in order to ob-

viate the tendency to loosening of these bandages, the arm and hand are

encircled and bound to the chest by a broad bandage, which also fixes

the scapulae. All the turns of the bandage should be stitched together,
or painted lightly with starch. This apparatus, however, can never be

kept satisfactorily in position, and many surgeons object (and, I think,
with reason) to the figure-of-8 bandage as liable to press on the outer

fragment and displace it. A good and convenient plan is to put a short

crutch into the axilla, which is fixed by a strap going across the opposite
shoulder, and another round the body, and to carry the arm in a sling.
Some surgeons recommend that the hand should be raised and bandaged
on to the opposite shoulder

-,

1 others again teach that the arm should be

extended vertically downwards and bandaged to the body.
2 These dia-

metrically opposite views show the difficult and unsatisfactory nature of the

treatment as far as remedying the deformity is concerned. It is said that

complete success may be obtained by perfectly reducing the fracture, and

keeping the patient at perfect rest in the supine horizontal posture, any
accidental fresh displacement being at once remedied. But very few

persons, except young ladies careful of the future appearance of the

neck, could be persuaded to submit to such an irksome treatment in order
to avoid the very trifling deformity left by the fracture, since no real

inconvenience results from it.

Fracture of the sternal end of the clavicle is not a common injury. It

generally takes place about an jnch from the encToT the bone, and is

accompanied by a well-marked displacement of the outer fragment down-
wards and forwards in front of the sternum, which has often been con-

founded with dislocation.
3 The treatment appears to be usually unsuc-

cessful in the same sense as in the common fracture, that is to say, that

the displacement remains, but no serious loss of motion results. This

fracture, of course, lies external to the attachment of the rhomboid liga-
ment. The occurrence of fracture internal to this ligament has not as

yet been proved ;
its fibres would probably prevent an}' extensive dis-

placement, though some movement of the inner fragment forwards would

still, according to Professor Smith, be possible.
Fracture of the acromial end is a much more common injury, and is

often accompanied by very great deformity, the effect of the mobility of

the scapula, which, being now deprived of the natural support of the

clavicle, carries the outer fragment inwards, so that it makes almost a

right angle with the inner, and in some cases (as in that figured by Pro-

1

Bryant, Practice of Surgery, p. 928.
2 Gordon, Dublin Quarterly Journal, vol. xviii, November, 1859, p. 480. I would

recommend this short paper to the reader's perusal, as it gives a different view of the

cause of the deformity from that which is usually adopted. I have not space here to

argue the question, and I have no experience of the results of Professor Gordon's

treatment, but his opinions are entitled to the most respectful attention. I agree, at

any rate, so far with Mr. Gordon's views that I believe the effect of the rotation of

the scapula upon the position of the outer fragment in this fracture is usually too

much overlooked, though I confess that his theory seems to me to give too exclusive

prominence to the action of the muscles.
3 On this head see a paper by Dr. R. W. Smith, Dublin Quarterly Journal, August,

1870.
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fessor R. W. Smith, On Fractures and Dislocations, p. 219) the sternal

fragment is much elevated, while the shoulder is drawn inwards and for-

wards, thus adding greatly to the deformity.

FK.. 75.

Fracture of the sternal end of the clavicle, seven days before death. The situation of the joint is

shown
;
the fracture is about an inch from the joint. There is a large blood-clot between the fragments.

The outer fragment is pointing directly forwards, i. e., its point pressed against the skin. Museum of

St. George's Hospital, Ser. i, No. 77.

On the other hand, when the fracture happens to occur just in the in-

terval between the conoid and trapezoid ligaments there may be little or

no displacement ;
at least such is the common impression (as shown in

Fig. 72). Dr. Gordon, of Belfast (pp.cit., p. 478), thinks this impression

FIG. 76.

A recent comminuted fracture of the left clavicle, from a case in which death was produced by other

injuries in a few hours, a, superior, and &, inferior view. The external fragment has become placed
below the inner one, and is at the same time directed forwards, so that the two fragments form nearly
a right angle with each other. Two pieces of the inner fragment have been detached and are lying
above it, as seen in a. Fig. b shows how the outer fragment has passed below the inner. The fracture

is situated between the coraco-clavicular ligaments and the acromial joint. From a case by Mr. Canton,
in Path. Trans., vol. xii, p. 161.

incorrect, and believes that fracture between the conoid and trapezoid
ligaments produces the same deformity as any other fracture of the outer
end of the bone

;
in other words, he does not believe that these ligaments

have any effect in resisting displacement.
All these fractures are to be treated on the same principle as the com-



256 INJURIES OF THE UPPER EXTREMITY.

mon fracture of the clavicle, i. e., to fix the shoulder in the position best

adapted to prevent the displacement characteristic of each
;
but the diffi-

culty of keeping the scapula fixed is a great obstacle to complete success.

This may be combated by fixing a pad on the scapula below its spine and

strapping it tightly to the chest; but when the tendency to displacement
is considerable the success of any plan will not be great while the patient
is allowed to move about.

Fracture of the Scapula. Fracture of the body of the scapula is usu-

a\\y the result of direct violence : the passage of a carriage over the body
or a crush against some obstacle. It is usually easy of detection, for it

generally passes through the spine of the bone, and in passing the finger

along the spine the broken part can be reached at once, or, the shoulder

being grasped in one hand and the lower angle of the scapula in the

other, the crepitus will be elicited. The fracture, if not complicated with
other injuries which, however, is very often the case will not in all

probability lead to any evil consequences. Should any displacement
exist the parts must be manipulated into position, but this is not gener-
ally necessary, since the broad muscles attached to the bone prevent
any change in the relative position of the fragments. After reduction
all that can be done is to apply a broad rib-roller, and even if the frac-

ture consolidates irregularly no harm will result. In three or four weeks
the patient may be allowed the free use of his arm.

Fracture of the neck of the scapula maj', as it appears, involve either

the anatomical or the surgical neck of the bone, the former being the

constriction around the glenoid cavity external to the root of the cora-

coid process, the latter the part by which the glenoid fossa and coracoid

process are connected to the body of the bone. Fracture, therefore,

through the anatomical neck would separate only the glenoid process
from the rest of the bone, while fracture through the surgical neck would

separate the coracoid process also from the scapula and render it mov-
able. The subject of fracture of the neck of the scapula is one on which
much difference of opinion has prevailed, and which is still unsettled.

Sir A. Cooper described it as an injury which often simulates dislocation

of the humerus into the axilla,
1 and his description is expressly applied

to fractures of the surgical neck of the bone, since he points out carefully
that " the coracoid process being attached to the glenoid cavity, and

being broken off with it, the crepitus [of the fracture] is communicated

through the medium of this process," and the seat of the supposed frac-

ture is marked in one of his figures. Other surgeons have explained
differently the injury which Cooper classed as fracture of the neck of the

scapula, some believing that the real lesion was a dislocation in which a

portion of the glenoid process was fractured,
2 others that it was a frac-

ture of the head of the humerus.3 But neither of these explanations
seems to me at all consistent with Sir Astley's very clear description of

the symptoms as observed by him
;
and although there is no dissection

in existence, from a case of this kind, which can show on what precise

injury the symptoms have depended, yet as there are certainly specimens

1
Cooper, On Dislocations and on Fractures, 2d ed., 1823, p. 454.

2
Malgaigne, Traite des Fractures et des Luxations, vol. ii, p. 551,

3 Mr. South, Chelius (vol. i, p. 549), says that this has been proved to be so; but
if so Sir A. Cooper must have utterly misstated the symptoms of the case which he
described.
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in existence of fracture of the surgical neck of the scapula,
1 and as it

seems certain that such a fracture might produce the symptoms described

by Sir A. Cooper, I see no reason for denying the accuracy <>(' his diag-

nosis, though the fact that the injury can hardly prove fatal renders the

anatomical proof of it hitherto deficient. The reader may consult a very

interesting paper by Dr. Lotzbeck, of Munich, on this subject,- in which

the symptoms due to both of these varieties of fracture of the neck of

the scapula are described, though only from the living subject, and the

various opinions which have been expressed on the question are discussed.

The symptoms in one of the cases there described u much resembled dis-

location
;
the arm was lengthened one inch, drawn away from the side,

and the acromion prominent; but the injury was easily distinguished
from dislocation by the fact that the coracoid process was also displaced,
and moved with the arm in passive motion

;
that such movements were

perfectly easy to produce, though very painful ;
the length of the arm

was at once restored and crepitus obtained
;
and finally an irregular frag-

ment of bone was felt in the axilla." Dr. Lotzbeck also met with another

case in which the symptoms were very similar, only that the coracoid

process was not movable, and which he therefore believed to be a frac-

ture through the anatomical neck of the bone. In both cases the dis-

placement was reduced and good motion of the joint obtained. The

diagnostic signs from dislocation are the .ease with which the parts can
be put into position, the production of crepitus, and, when this is done,
the freedom of passive motion though this causes much pain and the

sensation of a bony fragment in the axilla. It must nevertheless be ad-

mitted that the injury cannot be described with the same confidence as

one whose nature has been conclusively proved by dissection.

Fracture of Coracoid and Acromion Processes. Fracture may also

occur either of the coracoid or of the acromion processes alone. That of

the coracoid is unquestionably rare as a separate injury, though, as a

complication of dislocation, it is known to occur, and is perhaps not

extremely uncommon. The J'ragnqLej^ is described as being drawn down

by the biceps muscle,
3 and it is said that ligamentous union is on that

account common. I do not believe, however, that enough is known about
the injury to enable us to judge whether this is generally true. The
muscles attached to the coracoid process would only displace the frag-
ment in the event of its being entirely torn away from the periosteum,
and this I suppose to be rare. And doubtless the statement as to the

frequency of ligamentous union in this fracture, as in that of the acro-

mion, rests in a great measure on post-mortem examinations, in which

additamentary bones around shoulders affected with chronic osteoarthritis

have been mistaken for fragments of old non-united fractures. If frac-

ture of the coracoid process is met with uncomplicated with other injury,
and if the fragment is diplaced (of which Mr. Bryant records an example
under his own care), the arm should be bandaged with the elbow raised

andjthe forearm flexed, so as to relax the biceps muscle, and the parts

kept in that position for about ajnonth.

1 One in Guy's Hospital Museum is figured in Mr. Bryant's work, p. 929; another
is in the Museum of the Royal College of Surgeons.

2 Deutsche Klinik, 1867, abstracted' in the New Syd. Soc.'s Biennial Retrospect for

1867-8, p. 240.
3 See a case described by Mr. South, Med.-Chir. Trans., vol. xxii, p. 100. In this

case the fragment was pulled down by the short head of the biceps muscle as far as

the triangular ligament would allow about half an inch below and to the outer side

of the coracoid process.

17
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Fracture of theacromipn is easily diagnosed by tracing the spine of the

scapula with the finger, an abrupt drop marking the seat of fracture. The

mobility of the fragment and the dropping of the point of the shoulder
will sufficiently prove the nature of the case, and the diagnosis will be
confirmed by the crepitus. The surgeon will also notice how the deformity
Disappears on raising the elbow and recurs as soon as the elbow is allowed
to drop.

" In the treatment of this accident," says Sir A. Cooper,
" the

head of the os burner! is the splint which is emplo}7ed to keep the acro-

inion in its natural situation
;
and with this view tjie elbow is raised and

the arm fixed." He also points out the unadvisability of either putting a

pad in the axilla or bandaging the elbow too closely to the side, since by
both of these plans the head of the humerus is thrown outwards and the

fragments separated. The surgeon should raise the elbow and fix it in

that position, which places the bones in perfect contact, and endeavor to

keep them thus for about three weeks
;
but it is somewhat difficult to

keep the parts quiet, and to this Sir A. Cooper attributes the ligamentous
union of fractured acromion, which he believes to be common, and in this

belief he has been followed by most authors
;
but in this case also there

is much reason to believe that specimens of old chronic rheumatic arthritis

have been looked upon as examples of ununited fracture. 1 At the same
time it is very desirable to realize the probability of non-union in tbia

fracture, and to endeavor to guard against it.

Fractures of the humerus are divided into those of the upper end, of

the shaft, and of the lower end. Those of the upper end of the humerus
are: 1. Fracture of the anatomical neck (intra-capsular) ;

2. Of the sur-

gical neck (extra-capsular) ;
3. Separation of the epiphysis ;

and 4. Frac-

ture of the great tuberosity.
Fracture of Anatomical Neck. 1. Pure uncomplicated fracture above

the tuberosities i. e.< entirely within the capsule is a rare injury, and its

diagnosis is by no means easy. It is very generally accompanied with

iSPB^i^Ib tue snaft of the bone being sometimes driven into the upper

fragment, whilst in other cases the head of the bone is more or less dis-

placed and driven into the lower fragment (Fig. 78). In a remarkable

case recorded and figured by Prof. R. W. Smith the fractured head was

entirely reversed, so that the cartilaginous surface had been driven into

the shaft, while the fractured cancellous tissue was turned upwards
towards tne glenoid cavity. The diagnosis is in many cases mainly iiega-

tive. There are not the characteristic symptoms of any of the other frac-

tures to be presently described, nor those of dislocation. If the fracture

be firmly impacted no crepitus can be elicited, but some change of shape
of the upper end of the bone may be made out, if not masked by the

swelling. If, however, the fracture be not impacted, crepitus will be made
out

;
and the surgeon being convinced that the scapula is not injured,

and that the injury is seated above the surgical neck, and is not of the

tuberosity only, must conclude that it is an intra-capsular fracture. Much
caution, however, is required not to confound the pseudo-erepitus of effu-

sion into the sheaths of the tendons with the real cr-epitus of fracture.

These fractures unite solidly by bone
;

in fact there is often a very exu-

berant production of stalactitic bone, especially when the head is impacted

1 Dr. R. Adams says that in chronic arthritis of the shoulder the acromion is often

found to have undergone a solution of continuity from disease, and that this usually
but not always occurs at the line of the epiphysis (On Chronic Rheumatic Arthritis,

2ded.,p. 102).
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in the lower fragment, and the inflammation which produces this bony
cll'usion must greatly limit the movements of the joint. The only treat-

ment which can be adopted is to remedy any tendency to displacement,
of the lower fragment inwards which may be present, by means of a pad

FIG. 77. . 7.s.

FIG. 77. Recent intra-capsular fracture of the left humerus, seen from behind. The tuberosities sep-

arated from the head and shaft are divided into three fragments and driven outwards. The head,

separated from the anatomical neck of the bone, is partly crushed. The shaft is driven upwards, and

touches the lower part of the glenoid cavity. The capsule was intact, and has been opened in the dis-

section to show the fracture. From Malgaigne's Atlas, pi. v, Fig. 1.

FIG. 78. Bony union of impacted intra-capsular fracture of the humerus, five years after the occur-

rence of the accident. From Prof. R, W. Smith, On Fractures, p. 192.

in the axilla, and to support the arm in a sling. In impacted fracture it

is neither feasible nor desirable to disengage the fragments. The patient
should be prepared for the loss of motion which will probably ensue, and

passive motion should be employed to obviate this as far as possible.
Gentle attempts to raise the shoulder should be made as early as the

patient can bear them after the first three weeks.
2. Extra-capsular Fracture. The ordinary fracture of the neck of the

humerus is the extra-capsular. or the fracture through the surgical neck,
i. e., below the tuberosities. The arm is shortened

;
the lower fragment

can be felt projecting into the axilla, where its sharp, irregular outline

can easily be distinguished from the globular head of the humerus
;
the

shoulder has not the pointed outline of dislocation
;
the arm is much

more easily movable, and when its length is restored crepitus will be
felt. The upper fragment is usually tilted outwards by the muscles in-

serted into the great tuberosity (Fig. 79) ;
the displacement of the lower

fragment inwards and upwards is due partly to the action of the force,

partly to that of the flaps of the axilla and the muscles which pass from
the scapula to the humerus below the fracture, and partly to the direction

of the line of fracture. In some cases the lower fragment lies " ante-

riorly externally, and even posteriorly," as shown by Malgaigne, and it

may be nnj^acted in the tissue of the upper fragment.
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This fracture is usually JireatecL by the application of a case or pad of

leather or gutta percha moulded to the outside of the shoulder, and op-

posed by a large pad in the axilla, or a crutch similar to that used for

fracture of the clavicle, or a splint about two feet long made of leather,
bent in the middle to an acute angle, which is fitted into the axilla, while

one limb of the splint rests upon the chest and the other supports the

FIG. 79.

Fracture of the surgical neck of the humerus, with complete separation of the fragments. The frac-

ture occurred in an old man, set. 77, who died twenty-six days after the fracture, which it had been

impossible to reduce. The fracture was situated below the tuberosities and capsular ligament (which
latter was nowhere opened), and about an inch above the insertion of the pectoralis major. The de-

tached fragment was separated from the lower fragment and buried in the tissue of the upper. The

upper fragment, free from any adhesion, had been drawn up by the supraspinatus, and probably by the

other scapular muscles, into such a rotation upwards and outwards that the great tuberosity is buried

under the acromion. In other words, the position of the upper fragment corresponds to that of the arm
in its greatest elevation, and that of the lower fragment to that of the arm in its greatest depression.

The dotted line shows the position that the lower fragment must have taken in order to bring the hu-

merus into a line. Malgaigne, pi. vi, Fig. 3.

inside of the arm. The treatment of this fracture by a case of four

straight splints, as for fracture of the shaft, is very ineffective, since all

the splints will probably be found on careful examination to be placed on
the lower fragment only. The same precautions should be adopted for

avoiding stiffness of the joint as recommended in the former case
;
but

some loss of the power of elevating the shoulder is a very common result,

and is usually attributed to inflammatory thickening of the lower portion
of the capsule.

I have described these fractures separately from each other, as purely
intra- or extra-capsular, but in practice there can be no doubt that they
are often mixed, and what is called " a fracture of the anatomical neck of

the humerus" is really an injury in which the greater part of the line of

fracture is external to the capsule ;
but a piece has been comminuted, or

a subordinate line of fracture has run upwards into the joint. This is so

in a preparation put up by Sir B. Brodie in St. George's Hospital Museum
as " fracture of the anatomical neck," and the same was the case in a
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FIG.

patient lately under m}^ care, who presented the unusual complication of

partial rupture and obstruction of the axillary artery, leading to gan-

grene of the arm and necessitating amputation at the shoulder-joint.
:5. Xrjiu ration of the upper epiphysis is a well-marked accident, very

clearly described by H. W. Smith, whose description I had an oppor-

tunity of verifying in the case which furnished the accompanying figure

(Fig. 80). The patient is a young person below the age of 20, and usu-

ally much younger; the arm is neither lengthened nor shortened; the

lower fragment projects somewhat inwards, causing
kt u striking and

abrupt projection situated beneath the coracoid process," which Prof.

Smith calls "the most remarkable feature of this injury;" and this pro-

jection has not the sharp outline of an ordinary fracture, but " feels

rounded, and its superior surface is smooth and slightly convex." When
the injury is recent the lower fragment can be brought into its natural

position, and then the prominence will be obliterated and crepitus can be

felt, though this may not be exactly the crepitus of fracture. The lesion

may be treated by any of the plans which are used in other injuries
about the same part, but the projection
will probably remain permanently. There

is, however, far less probability of loss of

motion than in the fractures of adult life.

The line of fracture, it must be remem-

bered, is below the tuberosities. and the

fracture is therefore mainly, if not en-

tirely, extra-capsular.
1

It seems to unite

usually with but little inflammation.

4. Fracture of the great taberosity is

known by the increased width of the

upper end of the bone, and the presence
of a bony prominence below the acromion,
which may possibty be made out as dis-

tinct from the head of the bone. The
acromion is somewhat prominent, though
less so than in dislocation, and the arm

may be separated from the side, but can

easih' be brought back to it
;
and a thor-

ough examination with the hand in the

axilla will convince the surgeon that the

head of the bone is in the glenoid cavity.
There are cases, however, in which most

probably this fracture has occurred as a

complication of dislocation. If the sep-
aration be extensive and complete the

union may be ligamentous; in many cases

bony union seems exuberant, and then
considerable loss of motion will follow.

Beyond keeping the parts at rest, and pressing the fragment and the

head of the bone together by means of a pad in the axilla, opposed by
a cap over the shoulder, I do not see what is to be done in the way of
treatment.

Fracture of the shaft of the humerus occurs usually somewhat below
the middle, though any part of the bone may give way. It is caused by
any kind of violence, and sometimes by muscular action.

2

Separation of the upper epiphysis of

the humerus. Taken from a hoy set. 15,

under my care, in whom the diagnosis
rested only on the symptoms during life.

He recovered, with, I believe, complete
use of the joint. Holmes's Dis. of Child-

hood, 2d ed., p. 249.

1 R. W. Smith, On Fractures, p. 203.
2 In this latter case, however, there is some reason for suspecting that the bone may
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The displacement varies with the direction of the line of fracture and
other circumstances. Frequently it is not very much marked. There is

seldom any difficulty in correcting it, or in procuring union without de-

formity. A case of four straight splints or a leather or gutta-percha
splint, must be applied for about six weeks, when the fracture will be

soundly united. The hand is to be carried in a sling, which should not
be long enough to pres the elbow outwards.

Fractures of the lower end of the humerus may be divided into : 1.

Simple transverse fracture above or below the condyles ;
2. Fractures

running between the condyles into the joint ;
3. Fracture of either con-

dyle ; and, 4. Separation of the epiphysis.
1. The transverse fracture of the lower end of the humerus is of inter-

est, inasmuch as it somewhat resembles dislocation. Both injuries are
common in youth. In the fracture the lower fragment along witii the
forearm is usually carried backwards, producing a projection behind the

joint, and a prominence of the triceps tendon, as in dislocation
;
and

there is a projection in front near the bend of the elbow, as in dislocation.

Here, however, the resemblance ceases. In the fracture the parts can

FIG. 81.

Diagram of fracture of

lower eiid of humerus. A.

Deltoid
;
B. Pectoralis ma-

jor ;
c. Triceps ;

D. Biceps ;

E. Brachialis anticus.

Diagram of dislocation

backwards. A. The brachi-

alis anticus torn by the dis-

placed head of the hume-
rus

;
B. The biceps ;

c. The

greater sigmoid cavity of

the ulna
;

D. The bicipital

tuberosity of the radius; K.

The end of the humerus.

Diagrammatical representation of fracture of the lower end of the humerus, contrasted with dislo-

cation of both bones of the forearm backward. The figure (from Listen) shows the general features of

dislocation.

commonly be reduced and crepitus obtained. The projection in front is

seen to be above the bend of the elbow, and to have a sharp outline,
whilst in dislocation the prominence is below the bend of the elbow, and
is rounded. But the most unfailing distinction is, that the measurement
between the olecranon and internal or external condyle is natural in the

fracture, while in the dislocation it is much increased. However great
the swelling may be, one or other of the condyles can almost certainly be

be diseased. Thus, a schoolmaster in striking a boy with his cane fractured the hu-
merus. Some weeks afterwards (the fracture having in the meantime united) a tu-

mor showed itself at the seat of injury, for which he became a patient at St. George's
Hospital, where amputation at the shoulder-joint was performed.
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made out. In some cases, especially when the fracture is caused by ;t

direct blow, the displacement of the lower fragment may be forwards. 1

in

which cuse there can be no difficulty in diagnosis.
The separation of the lower epiphysis of the humerus is difficult to dis-

tinguish from this injury, though it occurs lower down. Tn this fracture

either the whole epiphysis or, as Dr. R. W. Smith thinks, only the part

which forms the trochlea and capitellum is separated from the shaft of

the bone and carried backwards with the forearm. Prof. Smith describes

the lower epiphysis of the humerus as being placed entirely below the

condyles, and therefore describes the separation of the epiphysis as being

necessarily
"
infra-condyloid."

2 This is certainly incorrect, as I have shown

elsewhere, and as the annexed figures prove. The condyles are epiphyses
as well as the trochlea and capitellum, and form pieces, though detached

pieces, of the same epiphysis, as is correctly described in the ordinary
anatomical works. At the same time it is quite possible that in separa-
tions- of the lower epiphysis only the part which belongs to the trochlea

and capitellum may be broken off, leaving the condyles attached to the

shaft of the bone, but I am not aware of the existence of any preparation

showing this form of fracture. We ma}7 conclude, then, that fracture may
occur at any age, through the lower part of the shaft more or less close

FIG. 82.

Two figures to show the position of the epiphysial line in the lower end of the humerus, A, in early

infancy, u, at the age of fifteen, showing that in early life all the part which afterwards forms the con-

dyles is cartilaginous, and that subsequently the condyles, though they are formed distinct from the
articular end, are also ephiphyses. A fracture might, therefore, either separate them from the shaft,

along with the epiphysis, or, on the other hand, separate the bulk of the epiphysis, and leave the con-

dyles attached to the shaft. From Holmes's Surgical Dis. of Childhood, pp. 251, 252.

above the condyles ;
and at early periods the whole epiphysis may be

separated, including the condyles, or only its infra-condyloid part. Thus
there would be three forms of transverse fracture of the lower end of the
humerus : 1. Supra-condyloid ;

2. Disjunction of the entire epiphysis ;

3. Partial disjunction, or infra-condyloid fracture.

Stated shortly the signs of these three fractures as they are commonly

1 See a preparation in the Museum of St. George's Hospital, Ser. i, No 97.
2 Brit. Med. Jour., Aug. 17, 1867.
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seen would be as follows: (a) In front of the joint. In the common
fracture of the lower end of the hurnerus (displaced backwards) the lower
end of the upper fragment projects in front and above the bend of the

elbow
;
so it does in the other two fractures, but in the infra-con dyloid

fracture the projecting part is wider, equal in breadth to that of the

opposite humerus from one condyle to the other; and if the swelling is

not too great the condyles can be made out as forming a part of it, while
in the disjunction of the entire epiphysis the condyles will remain attached
to the lower fragment, and the upper fragment will therefore be higher
and less broad, (b) Turning to the back of the joint, two prominences
are seen, one external, the other internal, in all three forms of fracture,
as well as in dislocation. In all these injuries the two prominences are

on different vertical levels, the internal (which in all of them is formed

by the displaced olecranon) being the higher. The external prominence
in dislocation is formed by the head of the radius, and is therefore far

more remote from the internal than it is in any of the fractures 1
in which

it is formed by the part of the humerus carried backwards with the

radius, viz., the capitellum only in the infra-condyloid fracture, the capi-
tellum and external condyle in the disjunction of the entire epiphysis,
and probably some part of the external condyloid ridge of the humerus,
in addition to the condyle in the common supra-condyloid fracture. In
all four forms of injury the forearm is generally flexed, and the hand

midway between pronation and supination.
The other fractures which communicate with the elbow are often com-

minuted. Some are of a T-shape, consisting of a transverse branch above
the condyles and a vertical one between them, the condyles being mova-
ble on each other with crepitus, and the end of the bone increased in

width. Others are mere linear fractures running from the outer or inner

side of the bone into the joint, so as to separate the external or internal

condyle. It seems that the prominent extremity of the latter portion of

the bone may be separated from the shaft without implicating the joint.
The treatment of all these injuries is the same. The elbow must be

bent to something above a right angle, so that if anchylosis should unfor-

tunately occur the hand may be in good position. This position may be

maintained by an angular splint in the bend of the elbow
;
or if there is

any strong tendency to displacement of the lower fragment backwards
the angular splint may be applied behind, while a straight splint is put
in front of the arm to push back the upper fragment. After the end of

three weeks passive motion must be sedulously made, the splints being
removed and reapplied daily. Dr. Hamilton 2 even recommends the total

disuse of splints after the first seven days in fractures of the elbow, and
the persevering use of passive motion daily, remarking that,

"
though at

this time no bony union has taken place, yet the effusions have somewhat
steadied the fragments, and the danger of displacement is lessened, while

the prevention of anchylosis demands very early and continued motion."

This, however, does not of course apply to fractures which are entirely
above the condyles, but only to those in which the elbow-joint is clearly

implicated.

We must now speak of fractures of the forearm.

Fracture of the Olecranon. The olecranon process is usually fractured

1 Professor Smith says that in dislocation the vertical distance between the two
tumors averages one and a half inch, while in infra-condyloid fracture it seldom ex-

ceeds three-quarters of an inch.
2 On Fractures and Dislocations, p. 262.
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FIG. 83

by a fall on the elbow, and sometimes by muscular action. The fragment
is generally drawn upwards by the triceps muscle, though if the periosteum
and the fibrous expansion around the bone is not broken there may be no

separation. Bending the forearm will make the interval more distinct, if

there is any difficulty in detecting it, which, however, is rarely the case.

The loss of the pojEer of extending the forearm is sometimes complete
more commonly the patient can perform this action, though with pain
and difficulty. Effusion into the elbow-joint generally occurs quickly, for

the fracture almost always implicates the joint. It is said, however, that

in rare cases only the tip of the process is broken off and the synovial
membrane left intact.

This fracture often unites by Uga_nient only but also by bone and
then frequently with obvious evfden.ee of inflammation (Fig. 83). The
joint is often left with hardly a trace of

injury to its functions. This will neces-

sarily depend in a great measure on the

closeness of apposition of the fragments,
but also on the avoidance of subsequent
inflammation, and it is to these two indi-

cations that the treatment should be ad-

dressed. The first thing is to relax the

triceps muscle completely by putting the

arm in complete extension on a long splint

reaching from near the shoulder to the

palm, leaving the fracture uncovered. One
of the plans used in fracture of the patella

may be employed here also to draw the

movable fragment downwards. Inflamma-

_tion_must be com bated Jby cold, evaporating
lotions, and leeches. If, however, acute

inflammation nevertheless sets in and per-

sists, the surgeon must not allow anchylosis
to occur in the extended position, but

,

Fracture of the oleeranon united by

should examine the joint under chloroform,
and if he finds that adhesions are forming
he should place it at an appropriate angle

bone '

.JJl^f
of the fracture

'
a

'
a

-

*
. . are united by bone at the inner side, butand allow it to anchylose m the bent pOSl- at the outer they are separated by a con-

tion. In ordinary cases the splint should be siderabie interval. A large mass of new-

removed after a month, and passive motion ly formed bone, 6, extends over the back

bp mnrlo rliilv with crr-Pnt pni-P nt firet r
f the olecranon and forms a sort of

any, witn gieat caie at t rst, so
splint behind the fracture It is per_

as not to rupture the newly formed UlllOn. forated by numerous large holes, and

Compound Fracture of the Oleeranon. separated in many places by a distinct

When the fracture is Compound it is per-
interval from the back of the oleeranon

i i ii. ii j 111 process. From a specimen (Ser. i, No.
haps better, if the wound is small and

uncomplicated, to treat it at first with a

view to immediate union of the wound, so
as to convert it into a simple fracture and preserve the motion of the

joint ;
but if there is considerable laceration and the joint is very freely

opened, the choice lies between excision and anchyjosis in the flexed

position. The former, would be indicated if there is reason to suspect
the presence of splinters or foreign bodies in the joint, or if the soft parts
are much torn, but in most cases it is, I think, better to be content with

anchylosis. Should much suppuration follow and the bones become ex-

tensively exposed secondary excision can at any time be practiced, for

102) in the Museum of St. George's Hos-

pital, of which there is no history.
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excision of the elbow, unlike excision of the knee, may be performed with
success in the acute stages of inflammation.

Fracture of the coronoid process occurs as a complication of dislocation

of the elbow, and is treated of under that head (see Fig. 93, p. 282). It

is also spoken of as a separate injury, but I am not aware that its exist-

ence as such has ever been proved by dissection. It is said to unite

usually by ligament, in consequence of the displacement of the fragment
by the brachialis anticus. The trfiatraejit would, therefore, consist in

keeping the forearm fixed in the bent position for about three weeks,
should this injury be diagnosed.

Fracture of the upper part (head or neck) of the radius is another of

the proved complications of dislocation (q. v.
), and is believed by some

authors to occur independently, but without anatomical proof.
The most common fracture of the central part of the forearm is that in

which both bones are broken, which usually occurs about the middle,

though, as the fracture is generally caused by direct violence, any part

may be broken, and I have seen cases where from the passage of a wheel
over the body the bones have been splintered into a great number of frag-
ments. In children the fracture is often incomplete, being marked by a

bending of the bones, with no crepitus, the upper part sharing in an}'
movement impressed on the lower (see Green-stick Fracture, p. 138).
The disjDlacemeiit in fracture of both bones of the forearm is often very
considerable when the fracture is very oblique or much comminuted, but

there is not in general any serious difficult}' in getting the bones back
into position. "Nor is the treatment generally unsatisfactory even in some-
what complicated cases. There are, however, a certain number in which
the power of rotation of the hand is more or less lost, a result which is

ascribed by Mr. Flower1

(following Lonsdale in this particular) to the

fact that the two portions of the radius have been put up in different po-
sitions as regards supination. There are also more numerous instances

in which some amount of deformity is left after union but without an}'
loss of motion. The indicatipn8_are, to keep the fragments from falling

together, i. e., to obviate any tendency of the fragment of the radius to

point towards the ulna, or vice versa, and to see that the natural line of

the superficial portions of both bones is completely restored. For the

former purpose it is desirable in complicated cases to place a graduated
compress in the interosseous space. With regard to the latter, the defect

alluded to by Lonsdale and Flower of putting up the two parts of the

radius in different positions of supination is most surely avoided by the

completely supine position of the whole forearm. This, however, is more
irksome to the patient than the half-supine position. The latter is gener-

ally adopted, and answers well for all ordinary cases. The splints in

general use are two straight well-padded wooden ones, at least as broad
as the limb, and extending from the elbow to the wrist, on the back and
front

;
or a pasteboard, leather, or starched case may be applied at once.

The bones should be kept in apposition for *i m^"^ care being taken to

give passive motion to the fingers if they seem inclined to stiffen.

Fracture of Ulna or Radius only. The ulna or radius alone may be
broken in its centre. The ulna can only be thus fractured by direct vio-

lence, and this is also the cause of fracture of the shaft of the radius in

almost all cases, since the result of a fall on the hand if the radius gives

way is almost always Colles's fracture. Here also the great point is to

see that the fragments do not fall towards the other bone, and for this

1
Syst. of Surg., vol. ii, p. 792.
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purpose to thrust them out if necessary by a pad in the interosseous

space. The sound bone, acting as a splint, will in all probability prevent

any displacement, and no lasting effects need be apprehended.
Colles^ fracture,

1 or fracture of the radius close to its lower end, is a

very frequent consequence of falls on the palm of the hand, especially in

old persons. It is one of the few fractures which are believed to bejnore.

common among women than men. and it is very liable to be followed by
a considerable amount of stiffness of the wrist and fingers, due in part,

very likely, to a tendency to rheumatism in the patient. The radius is

broken generally about an inch or a little more above its lower end. The
which usually accompanies this injury, and which is so char-

acteristic of it that it enables a surgeon to recognize it at a glance, is well

sEbwn in the accompanying illustration, taken from Prof. Smith's work.

FIG. 84.

Colles's fracture, showing ths most common deformity. From Professor R. W. Smith,
On Fractures, p. 137.

The lowpr end of the radius carrying the hand is driven backwards and
outwards, causing a deviation of the hand from the axis of the limb, a

prominence of the styloid process of the ulna, a ^projection on the back
of the forearm just above the wrist, and a corresponding jprojection on
the front at a somewhat higher level caused by the flexor tendons being
put on tlie stretch in passing over the upper fragment. The power of

^ronation and_supination is lost. If the hand can be restored to its nat-

ural position crepitus will be felt on rotation. The line of fracture is

usually nearly transverse, rarely so oblique as to allow of very great dis-

placement, which, indeed, is impossible so long as the ulna and the inter-

nal lateral ligament of the wrist-joint remain entire. Much difference of

opinion prevails as to whether this fracture is frequently impacted or not.

It is believed to be so by most English and French authors,
2 and the ap-

pearances of fractures which have been long united with some amount of

displacement certainly resemble exactly those of impacted fracture. But
the Irish surgeons, and notably Prof. R. W. Smith and Dr. Gordon, deny
that impaction is common

;
and they attribute the appearances referred

to not to penetration of the lower fragment by the upper at the moment
of the accident, but to subsequent inflammation which has produced an

irregular callus encircling both fragments. There is no doubt, however,
that in many cases there is an almost insuperable difficulty in disengaging
the fragments, which can hardly be accounted for except on the theory
of impaction, and for myself I certainly hold the general view.

1 Mr. Colles's description of this fracture will be found in the Ed. Med. and Surg.
Jour., April, 1814.

2 The testimony of eminent pathologist
1? leaves no doubt, to say the least, of the

occasional occurrence of impaction of the upper fragment into the lower. See Cal-

lender, St. Bartholomew's Hospital Keports, vol. i, p. 283, where three cases are re-

lated in which, the patient dying on the spot from other injuries, this impaction was
found.
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The treatment is very often not entirely successful either in restoring
the shape of the parts or the movements of the wrist and fingers, though
the latter ma,y be trusted to improve gradually. It is well to warn the

patient of this. Several plans are in common use. Some surgeons use
two straight splints, anterior and posterior, not reaching much beyond
the wrist, and when these splints are used the surgeon generally draws
the hand towards the ulnar side by means of the bandage which fixes the

splint or by a webbing strap. The pistol-shaped splint is a very common
apparatus, applied either to the front, or, as is perhaps better, to the

back of the forearm and hand, with a short splint on the palmar aspect
of the forearm.

Dr. Gordon 1 teaches that in this fracture both the fractured ends are

displaced forwards, and he follows Prof. Smith in denying the existence

of impaction as a common condition. The means by which he proposes
to remedy the displacement, or to restore the natural concavity of the

radius anteriorly, consist in first reducing the fracture by traction on the

hand and pressure on the fragments, placing the hand in the prone posi-

tion, then applying to the anterior surface of the forearm a splint (Fig.
85 A) to which a wooden conical or triangular piece is so attached that

the external border of the splint projects beyond it
;
and on the back of

the forearm a straight splint (Fig. 85 B) more thickly padded over the

wrist than over the forearm. The splints are to be fixed by two webbing
straps, not by bandage. The triangular bevelled end of the anterior radial

splint lifts up the lower end of the upper fragment of the radius, the

pressure made by the straps (which is thrown entirely on the ulnar side

of the limb in conse-
FlG - 85 - quence of the projecting

border of the radial

splint) remedies the pro-

jection of the ulna in-

wards, and the depres-
sion of the hand elevates

the lower or carpal frag-
ment and raises it to the

level of the upper frag-
ment. Those who have
tried this plan adequate-

ly report in high terms
of its results,

2 and a

somewhat similar plan
is said 3 to have been

employed by Sir P.

Crampton.
I have used all three

plans ;
Dr. Gordon's, in-

deed, only in one or two

instances, but in one of

these with great success.

My own impression is

that all methods give a

good result in non-impacted fractures which can be and are accurately
set at the time of the injury, and where the patient is healthy and tracta-

1 On the Treatment of Fractures of the Lower Extremity of the Radius, Belfast,
1862.

2 See Porter, Dublin Quar. Jour., May, 1865. 3
Ibid., Feb. 1862.

Gordon's splint for fracture of the lower end of the radius.

The splints applied.
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ble
;
and even when some deformity remains the movements of the wrist

and fingers are preserved if timely passive and active movements are in-

sisted on. Dr. Gordon seems to me to have somewhat exaggerated the

frequency of the ill-success, which, however, does undoubtedly sometimes
attend the common methods of treatment.

Whatever treatment is adopted, the part should not be kept too long
stiff

;
but after about three weeks it should be taken out of the splints,

and careful passive motion given to each finger-joint and to the wrist, the

limb being first well steamed.
The lower end of the radius is also in rare cases comminuted or frac-

tured in such a direction that its lower fragment is displaced forward, and
sometimes the lower ends of both bones are crushed. Such accidents

should be treated on simple straight splints, after careful reduction.

When comminuted fracture affects both bones they are very liable to be
soldered together in the process of union, causing entire loss of the rota-

tory movements of the hand, and the surgeon must combat this tendency
as well as he can by timely passive motion.

Fractures of the carpal bones are rare^ at least they are rarely diag-
nosed being possibly in many cases masked by the injury to the soft

parts, which is usually severe. The accident in itself is not a very for-

midable one, for two or more of the carpal bones may be anchylosed
together without any loss of the functions of the hand. I had a case

under treatment a short time since in which, after a severe crush of the

wrist accompanied by fracture, the greater part of the semilunar bone
became loose and was removed, but the patient recovered with a very
useful hand. Rest on a splint and cold lotion till the movements of the

hand are no longer painful, followed by careful passive motion if neces-

sary, comprise all that is required in the way of treatment.

Fractures of the metacarpal bones and phalanges are generally the

result of direct violence, though any of these bones (at least any above
the terminal phalanges) may be fractured by a blow or a pull upon the

finger. When a metacarpal bone is broken, the nature of the injury is

at once declared by the dropping of the knuckle, and the break in the

line of the dorsal surface of the bone. The treatment consists in band-

aging the fist round a padded stick or a ball, or in putting the hand on a

palmar splint which carries a pad of cork or other material, supporting
the dropped knuckle at a proper level.

Fracture of a phalanx requires only a splint reaching into the palm of

the hand, and keeping the finger perfectly quiet and straight.
Treatment may be given up in about three weeks in both cases.

Compound fractures in all parts of the upper extremity are very com-

mon, and are of far less gravity than the corresponding injuries in the

lower limb. Gangrene also, if it occurs after the injury, is of less con-

sequence to life, and secondary amputation much more likely to succeed.

Much, therefore, is justifiable in the way of removing fragments, endeav-

oring to promote the union of wounds, and so saving the limb, which
would not be allowable in compound fractures of the thigh, leg, and foot.

Indeed, in the hand it is often better to allow the parts to slough away
and afterwards trim up the stump if necessary, rather than by primary
amputation to sacrifice fingers, or parts of fingers, which may ultimately
recover and prove very useful. Primary resections also, which are so

disastrous in the hip and knee, may be practiced with good hope of suc-

cess in the shoulder and elbow, and are perhaps preferable to the mere
removal of splinters operations which will most likely be followed by
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anchylosis, and involve probably the same risk to life as the more formal
excision. This, however, does not apply, I think, to the wrist and car-

pus, where the removal of fragments is less likely to impair the move-
ments of the fingers, than excision of the whole articulating surfaces.

In injuries of the hand the thumb, or any part of the thumb, should be

preserved in any condition, stiff or otherwise. Any portion also of the

metacarpus is useful if in connection with a thumb or movable fingers,
since a very efficient apparatus can be fitted on to it. But if the flexor

or extensor tendons of a finger are torn to pieces, or its joints destroyed,
so that it must be stiff afterwards, it would onlj

T be in the way ultimately,
and should be at once amputated.

Dislocation of the Clavicle. The clavicle may be dislocated at either

its sternal or acromial end, if we use the old nomenclature. It has now
become more common to speak of the latter accident as a dislocation of

the acromial extremity of the scapula.
The sternal end of the clavicle may be dislocated forwards, back-

wards, or upwards. Dislocation downwards is impossible, on account of

the first rib.

Dislocation forwards is the most common, though even this is a rare

injury, for the sterno-clavicular, like some of the other joints which, in

the skeleton, appear very weak (for instance, the knee), is provided with

so many and such powerful ligaments, and is so protected by the mech-
anism of the parts, that it is little subject to displacement. The force

which would otherwise act on this joint is usually neutralized and re-

solved in the numerous and very powerful articulations through which it

is transmitted, and when this is not the case it is generally expended in

breaking the clavicle. When dislocation forward occurs the head of the

bone rests on the front surface of the sternum. The only ambiguity
which can exist is between this injury and a fracture of the clavicle close

to its head
;
but the shape of the displaced head is generally quite char-

acteristic
;
or in case of doubt measurement before reduction and exam-

ination afterwards will show in the case of fracture that the injured bone
has not the length of the sound clavicle and that crepitus is present.
Reduction is usually easy, by drawing the shoulders backwards, but it is

difficult to keep the parts in position. The arm must be put up, as in

fractured clavicle, with the elbow carried further forward than in the

common fracture
;

or the hand may be bandaged on to the opposite
shoulder. Nelaton prescribes that a truss shall be applied to press upon
the displaced head. In the only case I have seen the displacement was
not corrected, but the arm remained quite useful, and this is the ordi-

nary event.

In the dislocation backwards the head of the bones is thrown between
the sternum and the trachea, and sometimes produces the most alarming-

dyspnoea, or even death. It is usually caused by direct force. The dysp-
noea, the consequent bending forward of the head (in order to make
room for the displaced bone), and the changed shape of the parts, leave

no doubt as to the nature of the injury. Reduction is generally easy by-

drawing the shoulders backwards, and this position should be maintained

by
" a splint passed behind the shoulders, with a pad between it and the

spine, the shoulders being drawn to the splint by a bandage."
1 After

1 See the account of a characteristic case by Mr. Hulke, in the System of Surgery,
2d edition, vol. ii, p. 805.
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about a fortnight the splint may be withdrawn and the patient kept quiet
in lied till all tenderness and pain has subsided.

Dislocation upwards (suprasternal) is a rare injury, of which only
about eight cases are on record. Its anatomy is now fully known, from
a rase which was carefully dissected and published by Professor R. W.
Smith,

1 the man having died of other injuries. Dr. Smith's account con-

tains two excellent drawings of the appearance of the part during life

and of the dissected specimen. The head of the bone, carrying the in-

terarticular cartilage with it, had been thrust between the two heads of

the sternomastoid muscle, and lay in contact with the opposite clavicle.

The sternohyoid muscle was behind it; the sternal tendon of the sterno-

mastoid, tightly stretched over it, formed a considerable prominence
during life. The rhomboid ligament was ruptured as well as the capsule
of the joint. Treatment has hitherto been found unsuccessful in curing
the displacement, but a good use of the arm may be anticipated.

Dislocation of the acromial end of the clavicle takes place usually in

the upward direction, i. e., the clavicle lies upon the acromion process. If

we follow the nomenclature of Messrs. Flower and Hulke we should call

this a dislocation of the acromion process of the scapula downwards. It

is believed to be caused in almost all cases by violence applied directly
to the scapula, which is relatively by far the more movable bone.

The accident is unmistakable. The shoulder is depressed, the arm

apparently lengthened ;
there is pain in raising the arm, voluntary motion

is very limited, and the prominence of the acromial end of the clavicle

is easily felt. The deltoid is considerably flattened, in consequence of

the arm falling or being pressed downwards, by which the fibres of the

muscle are pulled down. Reduction is not difficult. It is accomplished
by drawing the shoulder back, while the dislocated end of the clavicle is

pushed downwards
;
but the bones easily slip away again. The shoulder

must be well raised, with a pad in the axilla, and a compress or truss

placed on the outer end of the clavicle. Some little displacement will

not seriously incommode the patient afterwards. The opposite disloca-

tion, viz., that in which the acromion lies above the clavicle, is very rare.

It must be treated on the same general principles.
As surgical curiosities cases are spoken of in which the outer end of

the clavicle has been thrown beneath the coracoid process as well as the

acromion,
2 and cases in which the clavicle has been dislocated simultane-

ously from both its articulations.3

Dislocation of the Shoulder. Dislocation of the head of the humerus
takes place usually in one of three directions downwards, inwards, or

backwards. A few cases of dislocation upwards have been described,
and one of them was dissected by myself, but the injury is a very rare one.

The common dislocation is downwards, or into the axilla
;
but the posi-

tion of the bone is not usually directly below the glenoid cavity, as would
be inferred from Sir A. Cooper's language, and as he no doubt believed,
but rather internal to it, though still in the axilla, and somewhat below
its natural level. Hence the dislocations into the axilla are divided into

two varieties, the subglenoid, or that directly downwards, and the sub-

coracoid, or that downwards, forwards, and inwards.
The latter is the common dislocation of the shoulder,

4 the subglenoid

1 Dublin Journal of Med. Science, Dublin, 1872.
2
System of Surgery, vol. ii, p. 807. 3 Gaz. des Hop., 1859, No. 33.

4
According to Messrs. Flower and Hulke thirty-one out of forty-one preparations

of dislocation of the shoulder preserved in museums, and forty-four out of fifty re-

cent cases, were found to be of this form.
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FIG.

Dislocation of the shoulder. An imaginary sketch, showing
the usual appearance in the axillary dislocation. In the dislo-

cation inwards, or beneath the pectoral muscle, the prominence
of the shoulder will be more marked

;
and the head of the hu-

merus will form a considerable prominence in the situation of

the furrow between the deltoid and pectoralis major. See A.

Cooper, 2d ed., pi. xxviii, Fig. 42.

FIG. 87.

Subcoracoid dislocation (after Flower).

being decidedly more rare.

The dislocation inwards,
" below the pectoral mus-

cle," of Sir A. Cooper, or
a
subclavicular," as it is

now usually termed, after

Malgaigne, and that back-

wards " on the dorsum scap-

ulae," or "subspinous," are

very rarely met with.

There are certain symp-
toms common to all disloca-

tions of the humerus, viz., a
loss of the natural rounded

shape of the shoulder, a

change in the direction of

the axis of the humerus, an
increase amounting to be-

tween one and two inches in

the vertical measurement of

the shoulder and axilla, loss

of the power of voluntary
motion, and resistance to

passive movements except
in certain directions.

1 . Dislocation downwards.
In the dislocations into

the axilla the acromion is

prominent and the deltoid

flattened. The subcoracoid
form of this dislocation is

shown in Fig. 87. The head
of the bone usually lies im-

mediatelybelow the coracoid

process, in front, internal

to, and rather lower than its

natural situation. In other

cases the head of the bone
is thrown further inwards,
so as to rest more on the

venter of the scapula than

on the upper part of its

neck, as it does in the usual

subcoracoid dislocation, Fig.
88. This is described by
Malgaigne as a separate

form, under the name of

"intracoracoid" dislocation
;

but I do not see any object
in separating it from the

other, and I much doubt
whether the cases could be

diagnosed from each other

during life. Mr. Flower

points out that in old un-
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FIG. 88.

Intra-coracoid dislocation (after Flower).

reduced dislocations of the purely subcoracoid form the newly formed

cavit}
r for the head of the bone will trench on the old glenoid fossa,

and will also be formed partly by the coracoid process, and that such

specimens have often been described as partial dislocations. In the

intra-coracoid form the new

cavity is independent of the

glenoid fossa, and the cora-

coid process is not usually
affected. In the subglenoid
dislocation (Fig. 89) there is

a more considerable interval

between the coracoid process
and the head of the bone,
which latter is also more

prominently felt when the

fingers are thrust into the

axilla. In both forms the

arm is directed away from
the side, but more so in the

subglenoid ;
it usually ap-

pears lengthened, and some-
times is really so, especially
in subglenoid dislocations.

In the subcoracoid this elon-

gation is usually proved by
measurement to be only ap-

parent, being due to the drop-

ping ofthe affected shoulder
;

sometimes the arm is even shortened
;
there is often considerable pain

from pressure by the dislocated bone on the nerves of the brachial plexus,

especially the circumflex, which in some cases is so much injured that the

deltoid muscle does not recover its functions after the reduction of the

dislocation
;
and in rare cases

there is congestion or even
oedema from pressure on the

vein. The arm can be moved
backwards and forwards, but
cannot be lifted or brought
to the side. The great tuber-

osity of the humerus is said

to be often torn off, and some-
times drawn into the glenoid
cavity.
The two forms of disloca-

tion ma}7 be regarded as va-

rieties of the same injury,
in which the head of the
humerus has been driven

through the lower part of the

capsule, and in the subglenoid
form has been arrested by the
inferior costa of the scapula ;

while in the subcoracoid it has
been drawn up by the muscles
under the coracoid process.

FIG. 89.

Subglenoid dislocation (after Flower).

18
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The usual causes of dislocation into the axilla are either direct blows
or falls on the shoulder, or a fall on the elbow or hand when extended,

by which the lower end of the bone is violently raised and its head thrust

against the lower part of the capsule. Muscular actions of the same kind

(as in raising the arm to strike a blow) have been known to produce it,

especially when the shoulder has been dislocated before. I have seen it

produced (and for the first time) while the patient was lying in bed in the

hospital.
2. Dislocation inwards. In the dislocation inwards (subclavicular),

(Fig. 90) the head of the bone usually makes a considerable projection
on the front of the chest, below the middle of the clavicle, and usually
can easily be felt, though it is said that sometimes it lies deeply in the

subscapular fossa. The head of the humerus cannot be felt from the

axilla, though some part of the shaft may ;
the arm is less separated from

the side than in the axillary dislocations. The causes of this dislocation

are the same; in fact, it is regarded as a variety of the common disloca-

tion, in which from some unknown reason the head of the bone has been

drawn further inwards than in the ordinary subcoracoid dislocation.

There can be no doubt, however, of the accuracy of Mr. Flower's opin-

ion, that most of the cases described as " dislocations beneath the pec-
toral muscle" would now be classed as " subcoracoid." The true subclav-

icular dislocation, in which the whole head of the bone lies internal to the

coracoid process, is very rare.

3. Dislocation backwards (subspinous) is a well-marked injury, in which

the head of the bone forms a considerable prominence on the dorsum of

FIG. 90. FIG.. 91.

Subclavicular dislocation (after Flower). Subspiuous dislocation (after Flower).

the scapula, and a considerable depression is left beneath the coracoid

process. The arm is usually rotated inwards, pressed closely to the side,

and the elbow thrown forwards. It is caused by direct violence, or by
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falls on the elbow when advanced, or by violent twisting of the arm
inwards.

4. Dislocation upwards (stipra-coracoid) can only occur after fracture

of the coracoid or acromion process (usually the former) ;
it is caused, I

believe, always by direct violence, applied in the upward direction the

head of the bone lies in front of the clavicle, immediately under the skin. 1

Diagnosis. The rarer forms of dislocation of the shoulder prc.-i-iit

usually no difficulties of diagnosis ;
what follows, therefore, relates mainly

to dislocations into the axilla, though here, again, the errors which are

unfortunately common are more often the result of haste than of any real

difficulty in the diagnosis.
The flattened shape of the shoulder and prominence of the acromion

process are usually very characteristic of the injury, and so is the in-

crease in the vertical measurement around the armpit. Dr. F. Hamilton 2

has lately pointed out two diagnostic signs between dislocation and all the

other injuries of the shoulder which will be found useful in all cases

where the swelling is not very great. 1. If in the healthy state, or when-
ever the head of the bone is in the glenoid cavity, a rule be laid on the

outer side of the arm, touching the elbow and shoulder, it will be distant

from the acromion process at least half an inch, generally an inch or

more. In any form of dislocation, on the contrary, the rule will touch the

acromion. 2. If the surgeon stands behind the patient and places the

forefinger and thumb on each side of the acromion process just external

to the joint with the clavicle, the" forefinger in front and the thumb be-

hind, and then carries them vertically downwards, the tip of the finger
will rest on the centre of the front of the rounded head of the humerus,
while the thumb will also feel its posterior part, indistinctly at first

;

but if the elbow is thrown forwards and the arm rotated, the head of the

bone will strike the thumb more plainly. This is the case when the head
of the bone is in the socket

;
but if dislocation exists the head of the

humerus cannot be felt by the thumb thus placed.
Cases occur in which, from paralysis of the deltoid muscle, the shoulder

has the same shape as in dislocation
;
but when this is the result of in-

fantile paralysis the history is different, and even when the paralysis fol-

lows on a dislocation (from lesion of the circumflex nerve) the surgeon
may easily satisfy himself that the dislocation has been reduced, by the

absence of any prominence in the axilla, by the freedom of passive mo-

tion, and by the vertical measurement round the shoulder which in un-

reduced dislocation is greater than on the sound side while in paralysis
it is equal or less

;
and the same remarks apply to wasting of the deltoid

after lesion of the circumflex nerve from other causes.

From fracture of the surgical neck of the humerus dislocation may be

distinguished by the more pronounced flattening, by the difference in

shape of the bone which is felt projecting in the axilla, and by the crepitus
which is felt when the arm is reduced to its natural position, such reduc-

tion being usually very much easier in the fracture than in the disloca-

tion, while the displacement is also easily reproduced. The higher up
the fracture is, the more it is impacted, and the longer the time which
has elapsed since the accident, the more difficult does the diagnosis be-

come
;
nor is it always by any means easy to satisfy one's self whether there

is some fracture of the glenoid cavity or neighboring part of the scapula
in cases which at first sight seem pure dislocations. The difficult}' is in-

1 See my paper in the Med.-Chir. Trans., vol. xli, p. 447.
a See London Med. Kecord, April 21, 1875.
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creased by the effusion of fibrin into the sheaths of the tendons and cavity
of the joint which usually follows on unreduced dislocation, and which

gives rise to a sensation of crepitus very hard to distinguish from that of
fracture. There are few practical surgeons who have not had to confess
the great difficulty of pronouncing a definite opinion in such cases.

The diagnosis may, again, be complicated by fracture either of the

scapula or of the humerus. In a former section (page 256) I have dis-

cussed the question, raised by Sir A. Cooper, as to the probable frequency
of fracture running through the neck of the scapula and leading to such

displacement of theglenoid process along with the humerus as may simu-
late dislocation. But exclusive of such injuries, in which there is no dis-

location, there can be no question that in some cases where dislocation

does exist there exists also fracture of a portion of the glenoid cavity,
or of the coracoid process, or of the great tuberosity, or possibly some
other part of the upper end of the humerus. Dislocation, complicated
with fracture of the glenoid cavity, will produce, as Malgaigne has shown,
many of the symptoms which Sir A. Cooper attributed to fracture of
the neck of the scapula ;

and it is, as far as I can see, indistinguishable
from the fracture of the anatomical neck of the bone, described by Lotz-
beck

;
but it does not separate the coracoid process from the rest of the

scapula, and therefore may be distinguished (though not without diffi-

culty) from the fracture of the surgical neck of the scapula which Sir

Astley so clearly describes. Fractures of the coracoid process or of the

great tuberosity produce crepitus, but do not cause that insecurity of re-

duction which is so marked a feature in fracture of the neck of the scapula,
and in dislocation complicated with fracture of the glenoid process. The
fracture in these latter cases is an unimportant complication, only neces-

sitating longer confinement of the arm. When dislocation is complicated
with fracture of the shaft of the bone the injury is a much more serious

one, since reduction is often impossible ;
and the nearer to the joint the

fracture is, the greater is the difficulty. Nor is it always easy to recog-
nize the real nature of the injury at the time. Much care, therefore, ought
to be bestowed on the examination of every case of fracture high up, in

order to ascertain by careful exploration of the axilla that the head of

the humerus is in its place. Should dislocation be detected the patient
must be brought into a condition of complete anaesthesia, and all avail-

able means used to manipulate the dislocation into position. If this at-

tempt fails then the fracture must be set in such a position as will best

restore the shape of the humerus
;
and in a month or six weeks, when

consolidation seems to have far enough advanced, reduction must be at-

tempted, much caution being, of course, observed not to refracture the

bone.

Reduction. There are numerous methods of reducing these disloca-

tions, and those methods seem at first sight so different from each other

as to lead the student to suppose that the force is applied in one in just
the opposite direction to the other. For instance, in the common method,
with the heel in the axilla, the arm is pulled directly downwards, towards

the patient's feet, while in another method it is pulled directly upwards,
above his head. But Mr. Skey

1 has shown that the mobility of the scapula
to a great extent, at any rate, neutralizes these differences, and that in

all the plans of reduction the arm is pulled in a direction more or less

perpendicular to the plane of the glenoid cavity.
The best plan, and the most usual one, is to place the patient in the

1
Operative Surgery, 2d ed., p. 105.
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horizontal position. The surgeon, sitting down on the edge of the bed
or sofa on which the patient lies, puts his heel (unhooted, of course,; into

the axilla and presses the head of the bone upwards and outwards with

it, while he pulls on the hand and wrist, slightly rotating the arm if neces-

sary.
1 The dislocated hone generally goes in with a snap, and the natural

appearance and mobility of the joint are at once restored. Recent dis-

locations are generally reduced easily enough, especially if the involun-

tary resistance of the muscles is obviated by calling off the patient's at-

tention, or by making him believe that the proceeding is one of explora-
tion only, when by a sudden movement the bone may generally be slipped
back; but if the patient is unusually timid (and especially if it be a

female), or a very muscular person, or if there is much pain in the part,
or unsuccessful attempts have been already made, it is better to induce

anaesthesia, which very much facilitates the proceeding.
Another and a ver}

7

good method is to lay the patient flat on the floor,

or with his head to the foot of the bed or sofa, stand behind his head,
steady the scapula with the left hand, and pull the dislocated arm in a
line with the patient's body; i. e., in a direction which, if he were stand-

ing, would be vertically upwards ;
or to place the patient, sitting on the

ground, in front of a chair or sofa, on which the surgeon stands and
steadies the scapula with his foot, while pulling the arm vertically up-
wards. 2

Sir A. Cooper used sometimes to employ downward traction on the

arm, the patient being seated in a chair, and the surgeon putting his

knee in the axilla
;
but this method is much inferior to the two pre-

ceding.
Reduction by Manipulation. Sometimes a sort of combination of these

two methods succeeds at once, and with little or no pain or force. The
surgeon steadies the shoulder with his left hand and supports the arm
with his knee, while he raises, rolls inwards, and slightly pulls on the dis-

located arm, pressing the head of the bone at the same time outwards and

upwards with his left hand. The head of the humerus, thus disengaged
from the scapula, will slip into its socket by the action of the muscles.
Some authors speak of the efficacy of circumduction, "the arm being
made to describe a half-circle over the face and head ;" and other sur-

geons describe the manipulation method somewhat differently.
3

I have
no experience of it, having never met with a case in which the disloca-

tion, if recent, was not at once and easily reduced by the heel in the
axilla

;
and it is only in recent cases, if I understand aright, that manipu-

lation is recommended.
Another and a very powerful method is thus described by Mr. Flower:

" The patient is seated on a high chair, which is placed about two feet

from an open doorway. The surgeon having his back against the door-

post, places one foot upon the side of the chair, and with his knee pressed
into the axilla, and both hands upon the shoulder, steadies the patient's

body. A jack-towel is then fixed by a clove-hitch knot to the patient's

arm, just above the elbow; and by its means two or more assistants,

placed on the other side of the doorway, make steady extension vertically
outwards."

1 If necessary, in old dislocations a jack-towel can be fixed on the arm, by a clove-

hitch, above the condyles of the humerus, on which the surgeon and his assistants

can pull. This is not required, however, except in old dislocations.
2 See Lowe, St. Bartholomew's Hospital Reports, vol. vi, p. 4.
3
Bryant, op. cit., p. 792. Pirrie, Principles and Practice of Surgery, 2d ed.,

p. 319.
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Reduction by Pulleys. As a general rule it is only in neglected dislo-

cations that pulleys are needed. 1 The patient is brought fully under

anaesthesia, and placed either in the sitting or reclining posture, the body
fixed to a firm staple on the side opposite to the dislocation by means of

a leather bandage, which encircles the shoulder and fixes the scapula, its

two ends being secured by a cord to the staple. The arm should be

bandaged from the hand, and the pulleys attached to a leather collar

fitted to the arm above the condyles of the humerus. Traction is made
in the horizontal direction, with gradually increasing force, and when the

surgeon finds that the head of the bone is moving he tries to manipulate
it into the glenoid cavity. In cases of long standing it is well to begin
by breaking down all adhesions, as far as possible ;

and if any tendons
can be found on the stretch which seem to oppose reduction, they may be

subcutaneously divided a few days before the attempt is to be made.
Since the introduction of chloroform the limit assigned by Sir A. Cooper
to the time at which attempts at reduction may be made has been much
exceeded. That limit was fixed by him at three months

;
but cases have

now been recorded in which reduction has been effected even as much as

two years after the accident. 2 The propriety of such attempts must, how-

ever, depend in a great measure on the amount of inconvenience which
the patient complains of. There can be no question that the necessary
force cannot be applied without danger. The artery has occasionally
been torn in reducing a dislocation, though, as Mr. Callender has shown,

3

the cases of which we have a complete record are very few, and in a large

proportion excessive violence was used by unskilful persons.
4 The vein

has also been ruptured though this is even more rare or the humerus
fractured. It is true that these grave injuries are not common, especially
when the patient is not advanced in age and the arteries are healthy, yet
no one can have used or seen used the force which even prudent surgeons
are obliged to employ in such cases without feeling that it must involve

some risk of immediate damage or subsequent inflammation; and the

consideration which Sir A. Cooper puts forward is a very grave one
whether the arm is really likely to be useful after reduction. It must be

remembered that Sir Astley did not deny the possibility of reduction

later than three months
;
he even says he had seen examples as late as

six months
;
but he says

" the injury done in extension was greater than

the advantage received from reduction." And I would remark, that in

the published accounts of cases of late reduction we are, as a rule, left

quite in the dark on this head. It is, therefore, only in cases where the

unreduced dislocation is a source of much misery to the patient that I

should be disposed to make the attempt. After unreduced dislocation,
as a general rule the limb acquires very considerable usefulness the

patient regaining the power of raising the arm nearly to the horizontal

line
;
the parts accommodate themselves to their new position, and there

is neither pain nor oedema.

After reduction the arm should be bandaged to the chest, the hand and

1 It may be well to remind the reader that in the system of pulleys in common use,

where parallel strings pass round a number of pulleys, the force applied is multiplied

by the number of strings on thp block, or twice the number of the pulleys.
2 See on this subject an interesting paper by Mr. Brodhurst in St. George's Hos-

pital Reports, vol. iii, p. 67.
3 St. Bar. Hosp. Reports, vol. ii, p. 96.
4 There seems no doubt of the truth of an account of a case which occurred in

France a few years ago, in which an old woman's forearm was putted off\n an attempt
to reduce a dislocation.
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forearm being kept inside the clothes, so that no movement is permitted :

and it is well to place a pad in the axilla. After a week of this rigid
confinement the patient may be instructed to carry the arm in ;i sling for

another ten days or a fortnight, and may then be allowed to make some
use of it

;
but he should be careful to avoid violent or sudden exertion

for a considerable time, at least a quarter of a year. Renewed disloca-

tion is very common, and each time the joint is dislocated it becomes less

secure.

Compound dislocation of the shoulder is a rare injury, and a very seri-

ous one. "It still remains to be determined by experience," says Mr.

Hulke, "whether under such circumstances reduction, or resection of the

head of the bone, is the safer method of treatment." My own feeling
would be decidedly in favor of reduction in healthy persons, and in the

absence of complications ;
but where the patient was weak or old, or the

exposed bone injured, or the parts much lacerated, it would probably be

better to saw off the exposed head of the bone.

Partial Dislocations. We do not know very much about partial dislo-

cations of the shoulder. The case so frequently quoted, described by
Mr. Soden of Bath,

1 as partial dislocation upwards, with rupture of the

tendon of the biceps, was, there is every reason to believe, an instance of

chronic osteoarthritis, supervening on a sprain. Such displacement and

disappearance of the tendon is constant in that disease. 2 Mr. Flower "is

disposed to agree with Dr. R. Adams in denying that the case of partial
luxation of the head of the humerus, as the result of accident, has ever

been satisfactorily proved, either in the living or the dead subject." Very
lately, however, Mr. Le Gros Clark has published a case of partial dislo-

cation of the head of the bone backwards, which, I think, must be allowed
to be conclusive. The patient, a spare, elderly man, had slipped in get-

ting over a hurdle, about two hours previously. There was no effusion

into the joint; the movements of the joints were almost lost; the head of

the humerus was "in its natural position as regards height, but its pro-

jection in front of the acromion was absent, and there was an abnormal

prominence at the back of the joint, behind and below the acromion. On
gently raising the elbow from the side, and rotating the humerus, its head

slipped into the glenoid cavity with an audible click, and the joint at once
resumed its normal form and appearance the patient exclaiming that he
lost his pain as soon as he felt and heard the bone go back." 3 The thin-

ness of the patient and the absence of any effusion left no doubt of the

position of the bone
;
and since a week's rest in a great measure restored

the use of the joint, Mr. Clark concludes that there could have been no
laceration of the capsule or tendons. The case, also, which is described by
Mr. South4 shows very plainly indeed the possibility of partial disloca-

tion of the head of the humerus forwards, at least when, as in that case,
the coracoid process is fractured a condition which Mr. South regarded
as essential to the occurrence of partial dislocation in this direction. In
that case a depression existed behind and below the acromion, which led

to the supposition that some displacement of the head of the humerus or

fracture of the neck of the scapula existed, but still the roundness of the

shoulder was not lost. On making certain manipulations the head of the

1 Med.-Chir Trans., vol. xxiv, p. 212.
2 See the criticism of Mr. Soden's case, by Dr. K. Adams, on Rheumatic Gout,

2ded., 1873, pp. 140 et seq.
3 St. Thomas's Hospital Reports, New Series, vol. v, 1874, p. 145.
4 Med.-Chir. Trans., vol. xxii, p. 100.
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humerus was felt to move backwards, and then the appearance of a pit
ceased. The patient having died two days afterwards from the effects of
other injuries, the head of the bone was found in its proper position ;

there was a rent or slit about an inch long in the capsular ligament,
through which the cartilage covering the humerus was exposed. On lift-

ing up the shaft and pressing the head of the humerus forwards it was
seen to be "

partially thrown forwards and over the front edge of the

glenoid cavity, so that it became fixed, and behind it the depression below
the acromion appeared, in consequence of the sinking of the tendons of
the infra-spinatus and teres minor muscles into the glenoid cavity, from
the altered position of the head of the bone, which, however did not pro-
trude through the slit in the capsule, although it was there more distinctly
visible."

From these cases the conclusion would be that partial dislocation of
the shoulder is, in itself, a trifling accident, easily remedied, and not
liable to produce any permanent mischief; and that it is a very rare

injury, though its occasional occurrence is undeniable
;
and very possibly

it may be overlooked, from the head of the bone having slipped back
before the patient is seen.

Dislocation of the elbow is a tolerably common accident, taking place
usually in youth, as the result of a fall or wrench, or sometimes of a blow.

If diagnosed at once and properly treated, the injury is one in which a

good result may be confidently expected. But it is singular how very often
cases are met with in which the accident has been overlooked, and then
the dislocation becomes rapidly irreducible. I cannot remember to have
seen such a dislocation reduced after six weeks, and I have known cases
in which mischief has been done from the attempt. It is charitable to

suppose that in some such instances of mistaken diagnosis the nature of
the injury has been masked by an unusual amount of contusion and inflam-

mation
;

but I cannot help sa}
7

ing that no such explanation could be

given of others, and that the patient appeared to have lost the use of his

joint from the negligence of the surgeon. The practical inference is that
in all injuries affecting the elbow, the surgeon should study minutely the
relations between the various prominences of the bones viz., the internal

condyle, olecranon, external condyle, and head of the radius and should
not affect to give a diagnosis until he has observed at any rate the fol-

lowing points : 1. Is there any transverse fracture of the humerus ? i. e.,

on grasping the condyles in one hand and the lower part of the shaft in

the other, can they be made to move or crepitate on each other ? 2. Is

there any longitudinal or partial fracture of the lower end of the humerus?
i. e., are the condyles unnaturally separated from each other, can they
be made to crepitate when grasped by the finger and thumb of opposite
hands and moved on each other, or is there a movable fragment of
either (probably the internal) condyle without any fracture into the

joint ? 3. What is the distance between the olecranon and the internal

condyle on the injured as compared with the sound side ? 4. Is the olec-

ranon itself fractured ? 5. Does the head of the radius move with its

shaft on passive rotation, and is it in the normal relation to the external

condyle? 6. Do the axes of the two bones of the forearm correspond in

direction ?

I allow that in some cases some of these questions may not admit of
an immediate answer, from the amount of swelling present, but usually

they do, or at any rate the most important of them. If they do not, the

diagnosis of the case should be deferred, and the surgeon should not be
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ashamed to say that ho cannot at present say what the nature of the

injury is. Un fortunately, we constantly meet with cases in which con-

fident opinions are given on insufficient data, to the great injury of the

surgeon's reputation; and what is worse, to the permanent detriment of

his patient, who remains satisfied perhaps that his arm is only "sprained"
till it is too late for the overlooked dislocation to be reduced, or the frac-

ture to be set and the motions of the joint restored.

Dislocation of both Bones backwards. The commonest dislocation of
the elbow is that of both bones of the forearm backwards. The radius

and ulna maintain their normal relation, the orbicular ligament remaining
attached to the sides of the small sigrnoid notch. The olecranon projects

considerably ;
the arm is semiflexed (see Fig. 81, p. 262) ;

the head of the

radius may perhaps be felt at the usual distance from the olecranon : but
the distance between the tip of the olecranon and the internal condyle
very greatly exceeds that on the other side. There is a great rounded

prominence in the bend of the elbow, or rather, perhaps, pushing the

fold of the elbow downwards, so that the forearm seems shortened.

There is commonly no crepitus ; though, perhaps, in some cases the pro-

jection of the internal condyle may have been chipped off.

Most of these distinctive characters of the backward dislocation of the

elbow can be clearly traced on Fig. 92, taken from an injury of this

kind which 1 accidentally found in the body of a seaman who died from
a different cause.

By these signs the dislocation can be readily distinguished from the

injury which most resembles it; i. e., a fracture of the lower end of the

humerus just above the condyles, in which there is often displacement of

the forearm backwards, with semiflexion, projection of the olecranon and
tendon of the triceps, and a prominence near the bend of the elbow. But
in the fracture, though the olecranon projects, measurement will show
that it is at the same distance from the internal condyle as on the sound
side the prominence which is formed by the other fragment of the

humerus is not in or below the bend of the elbow, but above it
;
and has

not the rounded outline of the head of the bone. And the diagnostic

sign on which Sir A. Cooper laid so much stress is of great value, that

reduction, though eas}', is vei'3
T

insecure, the displacement being imme-

diately reproduced. Also when the parts are reduced crepitus may be
felt. There is not, therefore, ordinarily any real difficulty in diagnosing
the two injuries. (See page 262 for a fuller account of the fractures near
the elbow.)

Such are the symptoms and the pathological anatomy of the complete
dislocation backwards. But from the less amount of flexion, and from
the great ease with which reduction is effected, it is believed that in many
dislocations the displacement is not complete i. e., the coronoid process
is not carried fairly into the olecranon fossa, but rests on the trochlear

surface, from which, of course, any slight traction will replace it into its

natural position.

Dislocation, with Fracture of the Coronoid Process. Again, it is

believed by many surgeons that this displacement of both bones back-
wards is often accompanied by fracture of the coronoid process of the

ulna, as was the case in the remarkable pair of specimens one of which
is represented in Fig. 93. I am not prepared to speak confidently on this

point. I have met with one case in which during life all the symptoms
of the injury were very plain, dislocation of the bones backwards, very

easily reducible, some crepitus after reduction, and constant reproduc-
tion of the displacement. But in ordinary cases the reduction when once
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effected is so secure, and passive movement of the ulna round the trochlear

surface of the humerus after reduction is so smooth and uninterrupted,
that it is difficult to believe in the existence of any such fracture. Nor
is there any anatomical confirmation of the doctrine which affirms the

frequency of fracture of the coronoid process, as far as I know.

Frr. f)--\ FIG. 93.

FIG. 92. Old dislocation of both bones of the forearm backwards. From the body of a man who died

from other injuries. Nothing is known about the accident, a shows the olecranon process projecting,

with, e, the triceps muscle attached to it. &, the radius, the head of which has formed a new articular

cavity for itself on the back of the external condyle and enjoyed some little mobility. The coronoid

process of the ulna was lodged in the olecranon fossa, and was almost immovable, so that there seems

to have been no power of flexion and extension, d points to the biceps muscle, which remained attached

to the radius, c, to the brachialis anticus, which had been torn away from the coronoid process. The

principal part, here shown, was fixed to the humerus, so that its action had been abolished. Some

fibres, however, were also attached to the ulna below its natural insertion. From a specimen in the

Museum of St. George's Hospital, Ser. i, No. 108.

FIG. 93. Dislocation of both bones of the elbow backwards, with fracture of the coronoid process of

the ulna, a shows the fragment of the coronoid process, which remains connected to the humerus. b,

the surface of the ulna, from which it has been separated, c, the upper end of the radius displaced

backwards, as was also the ulna. A vertical fracture traversed the head of the radius. The specimen
in the Museum of St. George's Hospital (Ser. i. No. Ill) was taken from the body of a man who, while

at work on some repairs in the Hospital, fell from a great height into the courtyard, and was taken up
dead. There was exactly the same injury of the elbow on both sides, even to the longitudinal splitting

of the head of the radius, showing that he must have come down with both hands on the ground in

precisely the same position.

Reduction. If dislocation backwards remains unreduced it leads to

very lamentable loss of the motion of the arm. In the preparation, Fig.

92, there remains no movement of flexion and extension whatever, the

coronoid process being wedged into the olecranon fossa and tightly
bound down there by inflammatory adhesions, the brachialis anticus torn

away, and the biceps having no means of acting on the radius, which is

itself firmly attached to the ulna. All that the patient seems to have pre-

served is a little rotation of the radius in the new cavity which it had

formed on the outer condyle. But when treated early reduction is gen-

erally very easy. Many dislocations of the elbow slip in on the least

traction being made on the hand, probably, as hinted above, because the

coronoid process is not fairly lodged in the olecranon fossa. If the coro-

noid process be fractured no obstacle to reduction can possibly exist.
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And even in the complete dislocation steady traction on the hand, com-

bined, if necessary, with slight rotatory movements, will almost certainly

disengage the coronoid process, which can then easily be slipped round
the trochlea by bending the arm. Chloroform is generally unnecessary,
but may be administered if the patient is unusually timid, or if attempts
without it have failed. If the surgeon have no assistance he generally

places his knee on the projecting

humerus, to make counter-extension,
steadies the arm with his left hand,

grasps the forearm with his right,
and pulls it downwards, and then,
when he feels the displaced bones

move, he bends the forearm sharply,
and they slip into place.

In old dislocations either the pul-

leys must be put on in order to bring
the bones of the forearm downwards,
and when they are thought to be dis-

engaged reduction is attempted by
acute flexion

; or, after all adhesions

have been broken clown by various

movements, the case is treated as a

recent dislocation. Care must be Dislocation of the head of the radius backwards.

The head of the radius is much altered in form.
Used in SUCll Cases not to fracture The orblcu iar ligament had been carried away
the bones. along with the head of the radius, and had taken

Dislocation of the Head of the an attachment to the humerus on either side of

Sadius.-1he form of dislocation tT!^" SMSTSL'SS
which is most frequent next to that condyle of the humerus is much changed in shape

Of both bones backwards is that Of from deposit of new bone. The ulna is perfectly

the head of the radine only, the ulna SSJS^SSVSi <S
remaining in its place. This OCCUrS extent. The preparation in St. George's Hospital

Cither O11 the back (Fig. 94) O1' the Museum (Ser. i, No. 109) was taken from the body

front (Fig. 95) Of the external of a young man who had received a blow on the

, T f* r. , ... elbow about two years previously, and noticed the

COlKlyle. Careful examination Can
change in the shape and motion of the joint next

hardly fail to detect in the disloca- day.

tion backwards the projection of the

displaced head, and the change in the axis of the bone, which are so well

shown in the figure ;
in the dislocation forward the loss of the head of

the radius from the part where it should be felt
;
and in both the total

loss of the power of voluntary pronation and supination, and the almost
total loss of passive motion. If the injury be overlooked the patient will

lose more or less completely the power of turning the hand except by the

comparatively awkward device of rotating the humerus. The dislocation

of the head of the radius is remarkable as being one of the few which are

not uncommon in early life, as Fig. 95 shows. It has been known to be

produced by traction made by the accoucheur on the child's hand in

delivery. The backward dislocation is the most common.
In. its reduction the forearm should be flexed so that the biceps may

be relaxed, and then, while an assistant manipulates the hand as directed,
so as to approximate the head of the radius towards the ulna, the sur-

geon tries to press it directly into the lesser sigmoid cavity by the pres-
sure of his thumbs, supported by the counter-pressure of the fingers on
the other side of the limb.

The other dislocations are much rarer. Both bones have been found
dislocated laterally, the outward dislocation being the more common. A
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few instances have even been recorded of dislocation forwards, the olec-

ranon process being thrown more or less completely down to the end of

the trochlear surface of the humerns, and the arm elongated ;
or the ulna

alone may be dislocated from both the humerus and radius. It would

FIG. 95

Dislocation of the head of the radius forwards, at the age of two yours, with fracture running

through the cartilaginous olecranon. The dislocation was compound, and the child died of pyaemia.
From the Museum of St. George's Hospital, Ser. i, No. 110.

serve no useful purpose to describe minutely the characters of these rare

injuries, or to dwell further on the symptoms of the fractures of the va-

rious processes which are constant accompaniments of dislocations of the

elbow. Great care is necessary in the examination of every case. After

reduction the arm should be kept quiet on a splint for a fortnight at least,

and should then be used very cautiously.

Compound Dislocations. When the dislocation is compound the sur-

geon is guided in his treatment chiefly by the amount of the concomitant
lesions. If these are trifling it is better, especially in elderly persons,
to reduce the bones, close the wound, and trust to earl}' passive motion
to restore some movement to the joint. If the bones are considerably

injured it may be better to perform excision of the whole joint ;
and if

the great vessels or nerves be also injured, amputation may even be nec-

essary, though this is quite exceptional.

Dislocation of Lower End of Radius. The lower radio-ulnar joint

may be dislocated
;
and as in this joint the radius is the movable bone,

it is usual at the present da}^, following the analogy of the nomenclature
of other dislocations, to call this a dislocation of the radius from the

ulna, instead of the ulna from the radius, as Sir A. Cooper called it.

The radius seems displaced forwards rather more commonly than back-

wards
;
the hand is of course displaced forwards, and the styloid process

of the ulna projects backwards, sometimes comes through the skin. The

opposite dislocation causes similar symptoms reversed. These injuries
are caused by violent twisting of the hand. They are to be reduced by
extending the hand and manipulating the radius into position. If there

be a wound it must be carefully closed, and in any case the hand should

be kept in splints for about a fortnight.

Dislocation of the wrist occurs almost always backwards; the bones of

the carpus project on the dorsal surface of the forearm, the articular sur-

faces and styloid processes of the radius and ulna being felt below them.

The dorsal projection gives this injury some resemblance to Colles's frac-

ture, especially when the hand is somewhat twisted, so that the styloid

process of the ulna projects ;
and the two injuries were generally con-

founded together before Colles's time
;
but there is no real difficulty in

the diagnosis, for the position of the styloid processes in relation to each
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other and to the hand, is an unfailing test. In the dislocation the sty-
loid processes are on the same level, and lie much nearer to the fingers
as well as much lower than natural. In the fracture the styloid process
of the radius is displaced along with the hand, while that of the ulna,

though prominent, is at nearly the same distance from the little finger as

on the sound sid<\

Redaction is usually easy. It is better, I think, to keep the part quiet
on a splint for a few days at first, and then to wear the hand in a sling
for about a fortnight.
The dislocation in the other direction (i. e., with the hand in front of

the forearm) hardly ever occurs as a traumatic lesion. Its symptoms
would be the same as the above reversed.

Dislocations of the Carpus. Though the bones of the carpus are so

small, and so securely locked together, yet dislocations do occur. Such
as I have seen have been compound. The Museum of St. George's Hos-

pital contains a pair of semilunar bones which were exposed in a com-

pound dislocation of both wrists, and were removed before the wounds
were dressed. The patient died from other injuries, but the parts were

unfortunately not preserved. Another preparation shows dislocation of
the rest of the carpal bones from the semilunar, which alone remains at-

tached to the bones of the forearm. The scaphoid was fractured, and
the fractured portion extracted through the torn dorsal ligaments. I

saw, a short time since, a case in which the greater part of the semilunar
bone came away, but the patient recovered a very useful hand. In other

cases the head of the os magnum has been the protruding part. I do
not think any special directions need be given for the diagnosis and
treatment of such injuries. The protruding parts are generally easily

replaced, and the patient usually recovers the utility of the hand
;
the

great point is to see that the motions of the fingers are early restored.

Dislocation of the Thumb. The first phalanx of the thumb is com-

paratively often found dislocated on to the metacarpal bone. The articu-

lating surface of the phalanx usually lies on the dorsal surface of the

metacarpal bone, though a few cases of the opposite dislocation have
been met with. Either may be recognized at once by the shortening of
the thumb, and by the projection on the dorsal aspect of the hand,
formed, in the one case, by the displaced end of the first phalanx, in the

other by the prominent head of the metacarpal bone. The dislocation

backwards is often very hard to reduce.

When the first phalanx is carried backwards it takes with it the two
heads of the flexor brevis pollicis and the sesamoid bones developed in

them
;
the anterior and lateral ligaments of the joint are torn off the

head of the metacarpal bone, which tears a way for itself through the

fibrous tissue uniting the two heads of the flexor brevis, between which
it projects as a button does out of a buttonhole. (See Fig. 96.) In these

two conditions consists the difficulty of reducing the dislocation, viz., in

the tension of the short flexor, and the difficulty of slipping the tissues

forming the buttonhole over the mushroom-shaped head of the metacarpal
bone. The first principle, therefore, in reducing any dislocation of the

thumb which presents difficulty is to relax the short flexor, and this is

done by forcibly adducting the thumb
;

i. e., pressing it as far as possible
over to the middle line of the hand. This being done by an assistant,
the surgeon takes the displaced first phalanx and places it in extreme

extension, in order to relax the tissues of the buttonhole, and to push
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up those which form its distal part over the projecting head of the meta-

earpal bone. This is done by dragging the hyperextended thumb down-

FIG. 96. FIG. 97.

FIG. 96. Dislocation of the thumb backwards, showing how the displaced phalanx carries backwards
with it the heads of the flexor brevis pollicis, and how the head of the metacarpal bone is consequently
forced forward through a buttonhole opening in the tissue which unites those heads in front. The
margin of this buttonhole is seen constricting the neck of the bone just above the letter a in the

figure. From the dissection of a dislocation artificially produced in the dead subject. After Fabbri.

FIG. 97. Reduction of dislocation of the thumb (after Fabbri). The metacarpal bone is flexed as

far as possible by squeezing it towards the centre of the hand. This carries the displaced phalanx
with it, and so approximates the insertion and origin of the flexor brevis pollicis, relaxing the tissue

forming the edge of the buttonhole, a. The dislocated thumb is then hyperextended in order to slip

the upper edge of this buttonhole round the prominent head of the metacarpal bone. When this is

even partially effected the muscles will draw the phalanx into position.

The tension of the fibres of the flexor brevis pollicis in the former figure may be contrasted with

their relaxation in this.

wards, i. e., away from the wrists, and then acute flexion will restore it

to its place.
1

Such, I have no doubt, are the main obstacles to the reduction of this

dislocation, and the appropriate method of obviating them. But there

are probabl}' in some cases other causes concurring, such as the interpo-
sition of some of the torn fibres of the ligaments, or of the fascia form-

ing the distal portion of the buttonhole between the ends of the bones,
and possibty the interlocking of the bony projections themselves. These
minor obstacles can usually be overcome by slight rotatory movements of

the phalanx during extension.

As there is often need for the application of considerable force, it is

important to apply some apparatus which will keep firmly in place and
at the same time not cut the skin. The Indian puzzle-toy, which holds

the more firmly the more it is pulled upon, may be found useful; and
there is a pair of forceps (called the "American forceps"), manufactured

for the purpose, with handles like those of the lithotomy forceps, and two

1 The difficulties attending the reduction of this dislocation, and the method of

uniting them, are admirably described in a memoir by Prof. Fabbri, in vol. x of the

Memorie dell' Accad. delle Scienze dell' Istituto di Bologna.
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sheets of leather attached to the blades, which cross each other. These
hold very firmly, and can hardly damage the soft parts. But when such
contrivances are not at hand a clove hitch must be made of any appro-

priate material (the broader, softer, and stronger the better) and applied
around the (irst phalanx, hitching against the projection of the joint.
Manual extension is generally sufficient

;
but I had once occasion to use

the pulleys successfully. When reduction has been effected some sur-

geons recommend that the joint be flexed and extended once or twice to

disengage, any of the tissues which may have slipped between the bones.

If all attempts at reduction b}^ mere manipulation have failed, the case

should be left for a time, cold being applied to combat inflammation; and
if renewed careful attempts have no better result, the course generally
followed is to make a subcutaneous section of the parts between the skin

and the displaced phalanx on one or even both sides. This is usually

spoken of as " division of the lateral ligaments ;" but it really, I presume,
involves a more or less complete division of the head of the flexor brevis,

and is successful when "the buttonhole" is laid open, and the metacarpal
bone thus liberated. Another plan, recommended by Dr. Humphry,

1

is

to introduce a blunt hook, through a small incision, beneath one of the

sesamoid bones, and draw it forwards with the phalanx. I have seen

both plans successfully adopted; but I believe neither will often be

required if Prof. Fabbri's directions are carefully followed in the manipu-
lation. Finally, if all fails the case must be abandoned, passive motion

being earty and sedulously practiced. Cases are on record in which the

thumb, though dislocated, has been very freely movable.
When the dislocation is compound, the projecting bone, which may be

either the phalanx or the metacarpal bone, should be removed, and passive
motion early practiced.

Dislocation forwards. Of the dislocation of the phalanx forwards,
four examples are related by Nelaton. 2 One of these, though seen early
and treated by some of the best surgeons in Paris, remained irreducible.

Dislocations of the Fingers. The phalanges of the fingers are rarely

dislocated, but occasionally, in a fall, this injury may take place at any
of the joints, the distal bone being generally thrown behind the proxi-
mal.3 Reduction is usually quite easy. I saw one case of old dislocation in

which I found it impossible ;
but the patient was not in a condition to

explain the circumstances to me, and I believed that it had been neglected.
After the reduction the finger should be bound up for a few days, to pre-
vent any use of it until the torn ligaments have consolidated, and then
careful passive motion should be given.

1 Humphry on the Skeleton, p. 434.
2 Path. Chir., vol. ii, p. 423.
3 While this sheet was passing through the press I saw a case in which the distal

phalanx of the thumb was dislocated and forced through a wound in the palmar sur-
face. The injury occurred in a scuffle.
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CHAPTEE XV.

NJURIES OF THE LOWER EXTREMITY.

SPRAINS of the joints of the lower extremity are amongst the com-
monest injuries in surgery, especially of the ankle and knee, and in the

ankle it is often difficult to decide whether there is fracture or not. The

injury is often a severe one, causing great pain at the time, being accom-

panied probably with much laceration of the ligaments and other struc-

tures near the joint, and leading frequently to prolonged lameness.

Severe sprains are followed generally by a good deal of effusion into the

synovial cavity, which is sometimes slow to disappear ;
and they often

lay the foundation of permanent disease of the articulation. Hence we
can hardly be too careful in our treatment of them. At first, while the

active state of effusion is present, antiphlogistic measures are necessary.
When it is grateful to the patient the sedulous application of cold by
means of icebags is, I think, the best

;
but if this is not tolerated leeches,

followed by warm fomentations, or evaporating lotions, or irrigation with

spirit and water, will best check the tendency to effusion. As soon as the

patient can bear it equable pressure by strapping and bandage or by splints,
with perfect rest, should be adopted, and is one of the most potent means
of cure in such injuries. But it is important, as soon as the patient has lost

all pain, or if he has not quite lost pain, yet as soon as he can bear passive
motion without renewed swelling and inflammation, to commence bringing
the joint into use, by cautious motion and shampooing at first, and then

by more free motion of it day by day, combined with steaming and free

rubbing in of oil, and to encourage the patient to exercise it as much as

he can without harm. Sir J. Paget has called attention to the coldness

which affects joints which have been kept too long at rest, and he cau-

tions his readers in the following emphatic terms against the bad effects

of too protracted inaction : "Too long rest is, I believe, by far the most

frequent cause of delayed recovery after injuries of joints in nearly all

persons who are not of scrofulous constitution. In the healthy, the

chronic rheumatic, and the gouty, it is alike mischievous
;
and not only

to injured joints, but to those that are kept at rest because parts near

them have been injured. Mere long rest stiffens them and makes them
over-sensitive

;
cold douches and elastic restraints and pressures make

them worse, and nothing remedies them but movement, whether forced

or voluntary."
1 And he points out that such cases are the most frequent

examples of the class which are cured by the rough manipulation of the

bone-setter, who gets a joint which has been sprained and kept too long
at rest, then pretending or believing that it has been dislocated, wrenches

it, and tells the patient that it has been put in, and that now he may use

it. The patient, finding himself able to do so, naturally believes what
the quack tells him, and thinks that his surgeon has overlooked a dislo-

cation. The real fact is, that rest of the sprained joint has been carried

on too long. But this fact though there can be no doubt of it, and

1 Clinical Lectures, p.
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everyone must have had frequent opportunities of verifying it must not

lead us into the opposite error of decrying the use of complete rest in

sprains, especially in the lower limb; nor into that of insisting on too

early passive or active motion, which would reproduce the inflammation

and much prolong the mischief. Passive motion, shampooing, etc.,

should be begun as early as seems prudent, but always gradually and
with caution, and at first with prolonged intervals of rest.

Wounds of the lower extremity need not detain us in this place. The

injuries of large arteries (as the femoral) have been spoken of above.

The wounds of joints, and especially of the knee-joint, are the most

striking feature in the regional surgery of such injuries. When the knee-

joint is opened by a clean cut, the nature of the injury is known by the

escape of synovial fluid and by the effusion into the cavity. Unless a

foreign body is known to be lodged, no probing or other examination is

admissible. Otherwise the cut is to be carefully united, and the joint

equably and firmly strapped, the limb being bandaged from the toes up-
wards on a well-fitting splint, just as after the operation for removing a

loose cartilage. If swelling, pain, and fever should testify to the access

of acute inflammation, then the joint must be exposed, leeches very freely

applied, and afterwards ice kept on the part constantly. If the case does

badly, its further progress resolves itself into the diagnosis and treat-

ment of acute abscess in the joint (for which see the chapter on Diseases

of the Joints); but if it does well, the symptoms gradually subside, and
the patient recovers, usually with more or less of anchylosis, though pos-

sibly in some cases completely.

Foreign bodies may lodge in wounds, especially of the buttock, and
are frequent in the foot; but I can add nothing on this head to what has

been said above (page 251).

Fracture of the neck of the femur a common accident in old persons
of both sexes takes place either entirely within the capsular ligament
of the hip joint, or else parti}

7 or wholly external to that cavity. The
former fractures are called intra-capsular, the latter extra-capsular.
The annexed figures (p. 290) will show the usual forms of fracture of the

neck of the femur. The division into extra- and intra-capsular which was
made by Sir A. Cooper, and which is ordinarily followed in our schools

appears to me one of considerable importance; but another of equal, and

according to the judgment of some writers of great authority, of even

greater practical value, is into the impacted and the non-impacted frac-

tures. The series is not, of course, intended to exhibit all the varieties

which are met with, but it does show those which are most clearly dis-

tinguishable from each other, and the characters of which it is important
to bear in mind.

Fig. 98 is the truly intra-capsular fracture which generally occurs in

old age, and often from slight causes
;

it is usually free from impaction,
and rarely found united by bone'.

This fracture, however, may be impacted, and in such cases, at any
rate, bony union does occur. This is shown by Fig. 104.

Fig. 99 shows the ordinary impacted extra-capsular fracture which
occurs both in old age and at earlier periods, in which the upper frag-
ment (comprising the head and the whole of the neck) is driven into the

cancellous tissue of the base of the trochanter, and firmly wedged there;
so that in the case from which the preparation was taken, and where the

same fracture had occurred on both sides, at four years
1

interval, in the

19
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recent fracture the upper fragment was so firmly wedged into the lower
that it was only separated by maceration. This fracture unites always
by bone.

FIG. 98. Fro. 99.

FIG. 98. The common, non-impacted, intra-capsular fracture of the neck of the thigh-bone. From a

preparation in St. George's Hospital Museum, Ser. i, No. 180.

FIG. 99. The common, impacted, extra-capsular fracture of the cervix femoris. From a woman
aged seventy-four at the time of her death, who had had fracture on one side four years, on the other
five weeks, before her death, both injuries being almost exactly similar. The old injury was com-
pletely united by bone

;
the recent one was firmly impacted, but the fragments separated in macera-

tion. St. George's Hospital Museum, Ser. i, No. 207.

Fig. 100, on the other hand, represents the common form of commi-
nuted fracture of the neck and trochanters, also produced at any age by

FIG. 100. FIG. 101.

FIG. 100. The coir.mon, comminuted, non-impacted fracture of the neck and trochanters. From
a specimen (Ser. i, No. 142b) in the Museum of St. George's Hospital.

FIG. 101. A gunshot wound, causing intra-capsular fracture of the neck of the femur, in a young
man (aged 25). A charge of small shot passed through the hip-joint, from a very short distance, at the

back of the limb ("balled," according to the common expression), cleanly dividing the femur. It will

be noticed that the back part of the bone is notched by the shot in two or three places. From a speci-

men in St. George's Hospital Museum, Ser. i, No. 136.



FRACTURE OF CERVIX FEMOlils. 291

Fi.,

considerable violence, and in which impaction is usually prevented l>\ the

free splitting oft he lower fragment, though in other cases the fragments

may be variously impacted or interlocked. Union will occur if the patient
has sufficient vital power, and if not interfered with by inflammation, ab-

scess, and necrosis of detached fragments.

Fig. 101 is introduced to illustrate the occasional occurrence of lesions

of the neck of the femur at earlier ages, in this case from direct wound
;

and will also be hereafter referred to in connection with the treatment of

such injuries when compound.
Si/mpfo)tn< (/ml Ditnjiioxix. The neck of the femur may be known to lie

fractured by the following signs. After an injury, of more or less severity,
the patient is unable to walk, or even in most cases to move the limb,

complains of great pain on passive mo-
tion

;
the affected limb is shorter than the

other; the foot as well as the whole limb

is everted in most cases. If no impac-
tion exists the length of the limb may be

restored by traction, and crepitus will

then easily be obtained. On rotating
the limb the trochanter is observed to

move through a smaller arc. If the frac-

ture is impacted the trochanter moves

along with the head of the bone, and in

a circle of which the head is the centre.

The position of the trochanter major is a

matter of much importance in fractures

of the neck of the thigh-bone. In the

ordinary non-impacted fracture, shown
in Sir A. Cooper's figure, the trochanter
is sunk as well as displaced upwards. In

the rarer cases of impacted fracture with

inversion it is of course prominent, but
in all cases it is nearer to the pelvis than
natural. This displacement can be veri-

fied either by "Nelaton's test" ot

stretching a string from the anterior

superior spine to the tuber ischii which
in the natural condition only just touches
the top of the trochanter, or lies wholly
above it or by Mr. Bryant's method of

measuring the vertical distance between
the top of either trochanter and a hori-

zontal line which touches both the an-

terior superior spines.
1

The diagnosis between a case of frac-

ture and one of mere contusion of the hip
is usually easy, all the. above characteristic symptoms, except the loss of

motion, being absent in the less serious injury.
2 There are cases, indeed,

iu which the shortening is very slight, and where the eversion consists

Fracture of the neck of the thigh-bone.
After Sir A. Cooper. The figure shows the,

advanced age of the patient, the shortening
and eversion of the limb, and the falling in

of the trochanter.

1
Bryant, On the diagnostic value of the iliofemoral triangle. Proc. of Med.-Chir.

Soc., vol. vii.
2 It is said, however, that cases of fracture occur in which the fragments remain at

first in their natural contact with each other until displaced by the movements of the

patient or some accidental cause. If this is true, such a case might .(though only for
a short time) be mistaken for a mere contusion.
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less in obvious turning out of the foot than in a fixed condition of the
limb

; where, though the foot does not visibly point outwards, yet it can-
not be made to turn inwards, as the other can. Here there is probably
fracture high up, with impaction, and the patient may recover very per-
fectly. An interesting case will be found on p. 133 of Bigelow's work.
In some instances it appears that interstitial absorption of the cervix
femoris follows after mere contusion,

1 as it undoubtedly does after frac-

ture; and in such cases it would be impossible, some months after the

receipt of the injury, to know that no fracture had taken place. From
dislocation there is usually no difficulty in the diagnosis. The everted

position of the foot and the free mobility of the limb distinguish the

ordinaiy cases from any form of dislocation (compare Fig. 102 with Figs.
130, 132, 136, and 140) ;

while in an impacted fracture with inversion of
the foot,

2

simulating at the first glance dislocation on to the clorsum ilii

or into the sciatic notch, the absence of the head of the bone from the
buttock will distinguish it from the former, and the much greater freedom
of passive motion in all directions (especially if the patient be under the
influence of chloroform) from the latter dislocation.

There is a very rare form of fracture of the pelvis in which the head of
the femur is driven into and more or less completely through the ace-

tabulura.3
I have seen this injury mistaken for fracture of the cervix

femoris, and the mistake is really of very little consequence. But if any
doubt existed it might probably be set at rest by examination under
chloroform, since the head of the bone is believed to be usually jammed
tightly into the pelvis in these cases. But the injury is a very rare one,
and little is therefore known as to its symptoms.

Diagnosis of Intra- from Extra-capsular Fracture. The above account
shows that there is not generally any great difficulty in deciding whether
the neck of the femur is or is not fractured It is usually less easy to be
sure whether the line of fracture is or is not wholly intra- or wholly extra-

capsular; and indeed the great majorit}^ of fractures cannot strictly be
limited by either term, for the line of fracture, though partly or chiefly
below the attachment of the capsule, will be found to pass up into the

cavity of the joint. In well-marked instances of either class the following
rules will apply : 1. Intra-capsular fracture is more purely an injury of
old age than the extra-capsular form. The absorption of the bone from
senile atrophy, producing fatty degeneration of its tissues, shortening,
and loss of the natural obliquity of the neck of the femur, must render it

prone to give way from very slight causes
;
and thus, in extreme old age,

the neck of the thigh-bone is sometimes broken from the most trifling

injuries, even from catching the toe in the carpet or bedclothes. Such
fractures are in all probabilitj^ intra-capsular. It is, however, a mistake

1 I have myself seen this shortening from interstitial absorption come on gradually
in a case which was carefully examined soon after the injury hy myself and other

surgeons, who were all satisfied that no fracture existed.
2 Inversion in impacted fracture depends on the usual kind of impaction being re-

versed. Instead of the neck being driven into the tissue at the base of the troehanter

major, driving the troehanter backwards, the two trochanters are widely separated
from each other, and the neck, wedged in between them, has so pushed forward the
troehanter and lower fragment as to turn the whole femur inwards on its own axis.

In Bigelow's work and in some papers recently published by him in the Boston
Medical and Surgical Journal, January, 1875, the reader will find some interesting

speculations on the structure of the neck of the femur and the effect of such structure
on the impaction of fracture

3 See Med.-Chir. Trans., vol. xxxiv, p. 107. There is a specimen in the Museum
of St. George's Hospital, Ser. i, No. 123, showing this injury, which was mistaken
for fracture of the neck of the thigh-bone, as mentioned in the text.



FRACTURE OF THE CERVIX F EM OR IS. 293

(though one often committed) to believe that this change in the neck of
the thigh-bone is one which is universal or nearly so in old age, and that

therefore most fractures of the cervix in old people are intra-capsular.
On the contrary, the change in question only occurs in some proportion
(hitherto, I believe, undetermined) of the aged ;

and the extra-capsular is

certainly more common in old age than the intra-capsular fracture. This
latter form, however, is almost exclusively found in the aged. When,
therefore, the fracture has occurred from a very slight cause in an old

person we conclude that it is probably intra-capsular.
2. If the fracture be not impacted the amount of shortening which

immediately follows the injury is usually less after the intra- than the

FIG. 103. FIG. 104.

FIG. 103. Section of the femur to show the atrophy of its head and neck, and the alteration in the

direction of the latter from senile changes. The head is on a lower level than the great trochanter,
and the neck has a horizontal instead of an oblique direction. St. George's Hospital Museum, Ser. ii,

No. 7.

FIG. 104. Bony union of intra-capsular fracture. From St. George's Hospital Museum, Ser. i, No.

142a.

extra-capsular fracture, and there is less crepitus, if the surgeon thinks

it desirable to make the manipulation necessary in order to elicit the

crepitus. But this, in my opinion, should rarely if ever be done. It puts
the patient often to much pain, and may have an injurious effect on the

progress of the case, which the- object sought to be obtained does not

justify.
3. The surest test between an intra- and extra-capsular fracture when

it is available (which, however, in the majority of cases it is not) is to

note whether the trochanter moves with the lower fragment. If the

movement of the lower fragment is not communicated to the trochanter

the fracture cannot, of course, be above the inter-trochanteric line
;
but

the movement of the trochanter along with the lower fragment does not

prove the contrary (i. e., that the fracture is intra-capsular), since the

fragments may be more or less closely interlocked.
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Such are the characters which seem to me worthy of study when we
wish to distinguish those two forms of fracture from each other. I may
add that they become less trustworthy the more completely the fragments
are impacted. This impaction happens much more frequently in the

extra-capsular form, so frequently, indeed, that one great authority Dr.
R. W. Smith believes that all extra-capsular fractures are impacted at

the moment of injury, though doubtless the fragments are often detached
from each other afterwards.

When tlie impaction is complete the fragments cannot be moved on
each other by any force which the surgeon would employ. Hence the

shortening cannot be made to disappear, nor can crepitus be elicited.

But in less firm impaction (or perhaps simple interlocking of the frag-

ments) passive motion detaches them, crepitus is produced, and when
extension is removed the shortening is found to have become much
greater than before.

The treatment of fracture of the neck of the thigh-bone will depend
mainly on the age and constitutional condition of the patient. Sir Astley
Cooper proved that fracture of the neck of the thigh-bone within the cap-
sule does not usually unite by bone. In some rare cases it will do so, as

shown in the annexed figure; and it is probable that when it does do so

the cause is generally impaction of the fractured head in the tissue of the

cervix, as was the case in that instance. 1 More commonly the union is

ligamentous or there is no union at all, and in the latter case the fractured

surfaces are often polished off, and a kind of false joint is found in the

interior of the true one. The causes of this defect of union are variously
stated. There can be no doubt that the main reason is the impossibility
of keeping the ends in contact, and perhaps the frequent slight displace-
ments to which, under the action of the muscles inserted into the tro-

chanter, the lower fragment is constantly liable. But many other causes

have been assigned, viz., the age of the patient, the atrophy of the bone,
the percolation of synovial fluid between the fragments, and the small

supply of blood to the upper fragment only from the small branch which
runs in the ligamentum teres. The first is a cause about which there can
be no doubt ; and in the only other very common injury where non-union
is the rule, viz., the transverse fracture of the patella, the conditions are

similar in respect to the impossibility of proper coaptation of the frag-

ments, though in every other particular they are usually quite different.

This, therefore, may safely be regarded as the main reason, though some
others may conspire in preventing bony union. This want of bony union

exists, however, only in the intra-capsular fracture. Extra-capsular frac-

tures unite as soundly as any other fracture.

The treatment which Sir Astley Cooper recommended consisted merely
in supporting the knee on a pillow, keeping the patient in bed until

movement was no longer very painful to him say from a fortnight
to three weeks and then allowing him to get up and move about as

much as he could with ease. The result of this would, of course, be the

non-union of the fracture; but this was a matter of minor importance in

Sir A. Cooper's view, since he laid so much stress on the fact that intra-

capsular fractures do not as a rule unite by bone. And there can be no
doubt that if attempts are too much persisted in to procure consolidation

of the fracture by rigid confinement during many weeks, the patient

1 Two similar instances of bony union of intra-capsular fracture with impaction
are recorded and figured by Bigelow, On Dislocation and Fracture of the Hip, pp.
131-185. The figures are strikingly like that in the text.
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(being an old person) is almost sure to suffer from sloughing produced by
the splints, or from bedsores, and will very likely die. And in such

patients the treatment above described, or something like it, is the best.

But this does not apply to fractures of the neck of the thigh-bone in

younger and more vigorous people. In them the fracture is either im-

pacted or non-impacted. Jf the former, no attempt should be made to

disengage the fragments, since it cannot be done without an amount of
violence which would be highly dangerous, and which is quite unjustifi-
able. Such impacted fractures require only rest for their consolidation.

The limb is steadied by the application of a weight to the foot, along
with a case of splints lightly applied to the thigh, or by the long splint,
for about six weeks, when it can be put up in a starched pasteboard, or

a Hides's felt splint. Comminuted and other non-impacted fractures in

patients tolerably vigorous and not too old are to be treated with the long
splint, just like any other fracture of the thigh. Some surgeons prefer

FIG. 105.

Earle's bed, or the double inclined plane for the treatment of fracture of the upper part of the femur.

Extension is made by fixing the foot, or feet, to the movable foot-pieces at, the bottom of the bed.

Counter-extension is made by the weight of the body gravitating down to the bottom of the bed in

which there is an opening for the passage of the dejecta.

Earle's bed in these cases, and it is certainly less exposed to the risk of

producing ulceration or sloughing of the skin, although it makes far less

efficient extension than the long splint.
Some alleged cases of disjunction of the upper epiphysis of the femur

are recorded
;

J but they do not seem to me conclusive as to the real

existence of this lesion as a substantive injury.
Fracture of the trochanter major, without any solution of continuity of

the shaft or neck, has been known to occur both before and after the

junction of its epiphysis. One in an old man is recorded and figured by
Sir A. Cooper,'

2 and in a girl of sixteen by the same author, on the

authority of Mr. Aston Key. It is caused by direct violence. The symp-
toms given are pain at the part, and particularly on passive motion, ever-

sion of the foot, deformity of the trochanter, and crepitus, without short-

ening of the limb. The injury is to be treated in the same way as frac-

1
Syst. of Surg., 2d ed., vol. ii, p. 859.

2 On Fractures and Dislocations, 2d ed., pp. 158, 171.
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ture of the cervix. The fracture unites well, and the limb will very proba-
bly be perfectly useful.

Fracture of the body of the femur is a very common accident, and it

generally occurs in the middle of the bone, at a variable level. The cause
is usually indirect violence, i. e., a fall or strain, by which the bone is bent
and snaps, in rarer cases it breaks in consequence of a direct blow upon
the thigh. There is rarely any difficulty in recognizing the nature of the

injury, as the lower part of the limb is freely movable. Exceptional
cases, in which impaction causes some amount of difficulty, will be recog-
nized by the alteration in the length and in the axis of the limb.

Three forms of fracture of the femur are described, viz., fracture of the

upper third, of the body, and of the lower end.
Fracture of the upper third of the femur is a formidable injury. In the

words of Sir A. Cooper,
1 "it is a difficult accident to manage, and miser-

able distortion is the consequence if it be ill-treated." The distortion to
which Sir Astley refers is that shown in the annexed copy from his figure,

Fracture of the upper third of the femur with great displacement. From Sir A. Cooper's work on
Fractures and Dislocations (pi. xii, Fig. 6), thus described by him: " The thigh-bone fractured below
the trochanter minor, and drawn into a most deformed union by the action of the psoas and iliacus

internus muacles."

showing the upper fragment tilted forwards and outwards, and the lower

fragment lying under it, irregularly united to it by a bridge of bone, the

axes of the two fragments forming a great angle. But this distortion is

not the one which is always found in these cases. Fig. 107, from the
Museum of St. George's Hospital, shows an equally

" miserable distor-

tion," but in the opposite direction, since here the upper fragment re-

mains in its natural position, while the lower fragment is driven across

the front instead of the back part of the lower, and points upwards and
outwards. In both cases the foot must have been far from the ground,
and the patient could only have walked with great slowness and difficulty.

1 See the section On Fractures below the Trochanter, in Sir A. Cooper's work
On Dislocations and on Fractures of the Joints.
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Sir A. Cooper refers the distortion to the action of the psoas and iliacus,

and to that only; but the explanation is evidently imperfect. Allowing
that these muscles may exercise traction on the upper fragment, it is rvi

dent that they cannot 'abduct it as well as flex it (as is seen in Fig. 108),

and this part of the displacement in this and cases similar to this is now

generally ascribed to the pressure of the lower fragment, which often

drives the bone upwards, though other surgeons believe that the action of

Fiu. 107. Fio. 108.

FIG. 107. Oblique fracture of the femur, just below the trochanter minor, most irregularly consoli-

dated. The upper fragment appears to have retained its normal position, but the lower one crosses the

front of the upper fragment obliquely from within outwards, and is firmly united to it by a bridge of new
bone passing from the fractured end of the upper fragment to the surface of the lower fragment below

the fracture. The medullary canal of the upper fragment was filled up by bone at the seat of injury, but

in the lower fragment it is pervious. The head of the femur presents several irregular projections of

bone, one of which, close to the attachment of the ligamentum teres, is of a curious hooklike form, and
fitted into a similar depression in the acetabulum. The cartilages of the hip-joint were almost de-

stroyed, but there was no pus in the joint nor any adhesions. The preparation was found in exam-

ining the body of a man aged seventy-six, who died of disease of the kidneys and bladder.

FIG. 108. Fracture of the femur immediately below the trochanters, seen on the anterior aspect.
The lower fragment has passed immediately behind the upper, and the latter is driven into a position
of extreme abduction, so that the head is inclined considerably inwards and forwards. An enormous
callus enveloped the two fragments behind, and in this anterior view a broad and long osseous stalac-

tite is seen leaning against the lower part of the head of the femur, as if giving it support. It is re-

markable that the upper fragment, though in front of the lower, is not flexed in the slightest degree.
On the contrary, one might say that it had been directed a little backwards, as if to meet the lower

fragment. The shortening, due to the riding of the fracture, seems to have measured about an inch.

From Malgaigne's Atlas, pi. xiii, Fig. 1.

the abductor muscles is also called into play. The shortening is often

caused really more by the abduction and consequent angular deformity
than by the riding or anterior displacement (Fig. 109). Evidently the

position of the lower fragment is the point to which the greatest atten-

tion should be directed, both in the reduction and in the after-treatment.

The great point, as it seems to me, is to disengage this fragment, in what-

ever position it may be lying, to draw it down, and to place it in the axis

of the limb, for which purpose it is desirable to put the patient under
chloroform

;
and it may be justifiable in extreme cases even to apply the

pulleys. When the fracture has thus been completely reduced I have
never seen any evil consequence, nor any difficulty in treating it by
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means of the long splint, which is far more trustworthy than any other

apparatus in this fracture. 1 have never seen cases successfully treated

by the double inclined plane (Earle's bed), recommended by Sir A. Cooper;
in fact, it appears to me to exercise no influence whatever on the progress
of the case, and to be very insufficient as a safeguard against the repro-
duction of the displacement, which is the real danger. If, however, the

surgeon is so under the influence of a venerable authority as to fear the

action of the psoas in displacing the upper fragment, he can adopt Mr.
Busk's thigh-splint, in which there is a joint at the hip, so that the body
can be flexed while the long splint steadies the lower fragment.

Fracture in the Middle of the Bone. In fractures of the body of the

bone the lower fragment generally lies behind and above the upper,
either to its inner or outer side. Fig. 110, and Fig. 30, p. 145, illustrate

FIG. 109. FIG. 110.

FIG. 109. Fracture about two inches below the sma1
! trochanter. The upper fragment is directed

considerably outwards; its anterior projection does not measure more than one-third of an inch, and
this is all the shortening that is due to the riding of one fragment on the other, while the shortening
due to the angular deformity is more than an inch. From Malgaigne, pi. xiii, Fig. 2.

FIG. 110. An old, badly set fracture of the femur, united by a large bridge of bone, which covers over
the medullary canal of both fragments. The upper fragment projects on the outer side of the lower,
and is directed from above outwards and forwards, while the lower is displaced considerably upwards,
and points from below also, backwards and outwards. Compare this with Fig. 30, p. 145.

varieties in the displacement of this fracture, but it is certainly almost
constant for the upper fragment to be in front of the lower; the foot

also is always everted or rotated outwards, unless in some rare cases the

fragments should be so interlocked that it is driven inwards. The main
cause of both displacements seems to be the weight of the lower part of

the limb. It is not impossible that the psoas and iliacus may raise the
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lower end of the upper fragment, and that the hamstring muscles may
draw the lower backwards, and this explanation is accepted hy many
authors

;
but it seems to me that when the support of the skeleton is

withdrawn by snapping the femur the leg naturally falls backwards and
the foot outwards. At any rate, if muscular action has anything to do
with the displacement it does not usually affect the treatment to any
recognizable extent. This treatment consists first in the careful setting of

the fracture, and in doing this the surgeon should not grudge the time

necessary to verify its accuracy. He should ascertain by the most exact

measurement that the length of the fractured thigh is the same as the

other, and by careful comparison of the various points of the two limbs

that there is no angular or rotatory displacement. The treatment which
is usually adopted at St. George's, and I believe at all the other London

FIG. in.
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A fracture of the thigh put up with Desault's long splint and short thigh-splints. Fig. Ill shows
the general features of the apparatus. The long splint extends from the foot to the axilla. Desault's

splint is provided with a footpiece, as shown in Fig. 112. Listen's splint, which is in more common use,

though I think inferior to Desault's, ends in a notched extremity, extending several inches below the

foot. - The objt-ct is to correct the tendency to eversion of the foot by the traction exercised on it by
the bandage passing through the notch. The objection to it is that, in the words of a late house sur-

geon at one of the hospitals where it is in iue, "it is apt to strain the ankle-joint, and sores are liable

to form about the malleoli, and over the tendo Achillis" (Lancet, Oct. 10, 1874, p. 512). The short splints

are strung on the perineal band, as shown in Fig. 112. They are secured by a couple of webbing straps,

and the long splint is kept in position by a bellyband. The perineal band is passed through the notch,
then around the splint from below upwards, and finally out of the notch again, being buckled outside

the splint. This buckle has been accidentally omitted in Fig. 111.

hospitals, is that by the long splint, whether Desault's or Liston's makes
little matter, assisted by short splints, encasing the thigh, and prevent-

ing any minor displacements of the fragments on each other (Figs. Ill,

112). These latter, perhaps, are not absolutely necessary, and some sur-
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geons only use the short splints to correct any deformity which is obvi-

ous. If short splints are not used, it is an old and, I believe, good
practice to bandage the limb evenly and carefully up to the seat of frac-

ture, and some surgeons carry the bandage up the whole limb.

There are many other methods of treatment, of which I cannot profess
much personal experience ;

for though I have occasionally tried some of

them I have not found any reason for thinking that they are superior to

the above in the ordinary fractures of adults, while they unquestionably
involve some risk, and are not so easy of application. Thus, the Ameri-
can surgeons are fond of applying the constant extending force of a weight
passing over a pulley at the bottom of the bed, counter-extension being
applied by fixing a perineal band to the head of the bed, so that the pa-
tient cannot get down below a certain level in it. The weight is in some
cases supplemented by short splints applied between the knee and the

groin. The amount of weight must be regulated by the size of the limb.

For an adult probably ten or twelve pounds would be about the average
(Fig. 113.)

Other plans contemplate a combination of the steadiness of the long
splint with the permanent extension produced by the weight, substituting
for the latter a spring or india-rubber band or accumulator inserted into

a jointed splint. Such is the splint invented by Mr. Cripps, in which the

FIG. 113.

Extension apparatus for fracture of the thigh. Modified from Gurdon Buck. New York
Medical Record.

foot is drawn down and kept down by a constant elastic force, and of

which Mr. Biyant speaks in high terms
;
and other similar apparatus

have been invented by Mr. De Morgan and other surgeons ;
but I have

not sufficient experience of them to have formed any opinion of their

real practical value as compared with the usual plan of treatment. 1

Many surgeons adopt the plan of putting up the fractured thigh at

once, or very soon after the accident, in an immovable apparatus, such
as a starched bandage, a plaster of Paris splint, or a leather collar.

In America the limb is sometimes slung by means of a bent rod adapted

by the front of the foot, leg, and thigh, the knee-joint being slightly bent.

1 The latest of these plans of making constant extension will be found described

by Mr. G. B. Browne, from Mr. Erichsen's hospital practice, in the Lancet, October

10, 1874.
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Hooks are inserted into the back of the rod, so as to sling it from a pulley
over the bed. The fracture is carefully set, and the rod then securely
bandaged on to (he limb. The constant traction of the weight of the

leg and foot is supposed to counteract any tendency to shortening. But
the plan should onlv be employed (if at all) when a wound on the front

or side of the limb prevents the use of the ordinary splints. Even in

such cases it would be better, in my opinion, to put up the limb in plaster
of Paris, cutting a hole for the wound.

Now, if we wish to form an estimate of the relative value of these new
plans, we have, in the first place, to inquire what has been the result of
the old treatment that by the long splint. I think we may take it as

established by consent of all the best writers that in ordinary cases of

fractured femur in the adult with displacement, the result of treatment

by the long splint is, as a rule, to leave a certain amount of shortening.

Malgaigne, in fact, goes so far as to say :

u When the fragments remain
in contact, or when we can replace them, and keep them so by means of

their serrations, it is easy to cure a fracture of the femur without shorten-

ing; in the absence of these two conditions the thing is simply impossi-
ble" (Packard's Malgaigne, p. 581). Without going quite so far as

this, I think we may sa}^ that everyone who has examined limbs treated

with the utmost care by our best surgeons with the long splint agrees that
if they are measured with perfect accuracy a shortening of at least half

an inch is ordinarily found in the adult, but that in children recovery
without shortening very often takes place, and is probably the rule. In

children, however, the first of Malgaigne's conditions is generally present,
i. e., the fragments have never quitted each other, but remain in contact,
so that as soon as the limb is straightened it is found to be the same

length as the other. By those who advocate the use of permanent exten-

sion, either by the weight or elastic springs, this defect is attributed to

the indisputable fact that the long splint can make no active extension,
and that the bandages by which it is fixed must relax to such an extent
as to prevent the extension made at the moment of "

setting" from being
accurately maintained. But it must be admitted that up to the present
time we have obtained no reliable evidence that the treatment by perma-
nent extension gives any better results, and it may also be said that in

fact the results of the long splint, though not mathematically perfect, are

usually good enough for all practical purposes ;
for though a slight

amount of shortening may in all cases be detected by measurement, its

amount in careful hands is not generally so great as to be perceptible to

the patient, since it is corrected by a slight involuntary inclination of the

pelvis, and he walks without limping. It is in the more formidable cases,
in which the fractured ends have been greatly displaced, or where the
fracture is double or comminuted, that the shortening becomes really a

deformity, and it is yet to be proved that in such cases permanent exten-
sion could be so applied as to remedy this displacement, or that if applied
it could be tolerated by the patient; for it must be remembered that per-
manent extension is much more likely to produce ulceration of the skin

than the ordinary method, and affords, as it seems to me, much less se-

curity against angular deformity.
The method of putting up fractures of the thigh at once is very appli-

cable in the case of infants and young children. In them the long splint
is not well borne, and the bandages are constantly soiled with urine and

faeces, and require renewal. A starch or gum bandage, or better still, the

leather collar, shown in Fig. 114, will keep the limb straight, which generally
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FIG. 111.

Leather collar for the treatment

of fracture of the (right) femur in

a child. The upper part of the

collar is covered with oiled silk, to

prevent its becoming soiled with
urine or fseces.

is all that is wanted, and the child may be nursed if in arms. The collar is

better than the immovable apparatus, since it can be changed if necessary.
Some surgeons are in favor of treating frac-

tured thigh in young children without any
apparatus at all,

1

merely laying the limb in the

abducted position flat on the bed. I have
treated some cases successfully in this way,
but it seems to be exposed to the risk of angu-
lar deformity, as evidenced by the preparation

represented in Fig. 115; and as all such risks are

obviated by the simple plan above described,
I cannot see what motive there is for running
any such risk, or for the vertical extension of

the limb, which Mr. Bryant recommends. 2 If

the surgeon wishes it. a weight can be hung
to the child's foot at the same time as the

collar is applied, but I see no necessity for it.

In the adult a fracture of the femur appears
to be sufficiently consolidated to bear the

weight of the body without danger in nine or

ten weeks. The usual period for which treat-

ment is continued is twelve weeks. Six weeks or more are to be passed
in bed, after which, if on examination the union seems firm enough, the

immovable apparatus is to be applied, and the patient allowed to move
about on crutches for the remainder of the period. When the immovable

apparatus is used from the first the patient is spared this confinement to

bed : so that Mr. Erichsen, who is the main advocate for its use, says that

he scarcely ever finds it necessary to keep patients with simple fracture

of the thigh in bed for more than six or seven days. Most surgeons,
however, think that the tedium of the confinement to bed is overbalanced

by greater safety, and therefore employ some apparatus by which the seat

of fracture is exposed, which involves the necessity of keeping the patient
in bed.

In the child, under twelve, the period of union and of treatment may
be reckoned as about half that of the adult.

Double fractures and comminuted fractures are more difficult to deal

with, and require more care in their reduction and treatment, than simple

single fractures. In such cases it seems to me undeniable that the treat-

ment by the long splint is much superior to that by permanent extension.

Compound fracture of the femur is a very grave accident the danger
increasing with age. It is the result usually of gunshot, or of very
severe falls, in which the end of the bone is thrust through the muscles
and the skin. The first question is, whether to save the limb or ampu-
tate. This being settled, on the indications described at p. 142, the limb

must be put up in the same way as in simple fracture, only that, if a long
splint be used, it must be bracketed, if necessary, at the situation of the

wound, which is hardly ever at the posterior aspect of the limb. The

surgeon should be vigilant to detect and give exit to matter as soon as

it has formed.
Fractures of the lower end of the femur are very common. Long

1 See a paper by Mr. Bloxam, "
Respecting the Treatment of Fractures of the

Lower Extremities in the Wards under the care of Mr. Paget," St. Bartholomew's

Hosp. Reports, vol ii.

2 Lib. cit., p. 954.
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fissures run down into the knee-joint from a considerable distance: but

the communication with the joint is often a matter only of conjecture.

and they heal frequently, as I believe, without any loss of motion in the

joint. More frequently the lower end of the femur is separated from the

shaft, by a fracture running transversely above the condyles, and often

passing vertically down between them into the joint ;
and in youth (i. .,

below the age of nineteen or twenty) the fracture often passes more or

less entirely through the line of junction of the epiphysis, constituting

l-'Ki. 115.

Fracture of the femur in an infant fourteen months old, which had been treated without splints.

The child died of measles thirty-two days after the accident. The bone is seen to be much bent at the

seat of fracture. This malposition was observed and could easily have been remedied before death,
had the child's condition admitted of any interference. In another case similarly treated the bone
also bent, but was easily straightened, and the cure completed by means of a leather collar. In two
other cases the fracture healed well, and without observed shortening. From Holmes's Surg. Dis. of

Childhood.

what is called a separation of the epiphysis. I have shown elsewhere
that these separations of the epiphytes are usually complicated with more
or less of fracture of the shaft or of the bony epiphysis itself (see page
139), and this is illustrated by the two figures annexed, in one of which
the line of fracture runs up into the shaft, and in the other also separates
the two condyles from each other. Still there are a few preparations in
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our museums in which the separation is confined to the epiphysial line.

The differential diagnosis of separation of the epiphysis from fracture

must be generally conjectural only, resting on the patient's age. It is

conceivable that in a pure disjunction of the epiphysis the surgeon might
succeed in absolutely diagnosing the injury, by the absence of bony
crepitus, together with the mobility of the fragment ;

but I am not aware

FIG. 116. FIG. 117.

FIG. 116. Partial separation of the lower epiphysis of the femur. The part of the epiphysis which
forms the inner condyle is detached from the shaft by a fracture traversing the epiphysial line. The
fracture then bifurcates one line running down into the lower surface (inter-condyloid notch of the

femur), the other somewhat upward, detaching the outer condyle and adjacent portion of the shaft

from the rest of the bone. From the Museum of St. George's Hospital.
FIG. 117. Another case of separation of the lower epiphysis of the femur complicated with fracture.

The line of fracture, after running for about half the thickness of the bone in the line of junction of

the epiphysis, then turns upwards into the shaft, leaving a large portion of the latter adhering to the

outer condyle. From the Museum of St. George's Hospital. See Holmes's Surg. Dis. of Childhood.

that any such case has occurred. The only importance of the diagnosis
would be that, if the surgeon could satisfy himself that the epiphysial

cartilage had been injured, he might warn the patient or his friends of
the possibility of subsequent suspension of growth.

Fracture of the lower end of the femur is in general perfectly easy to

diagnose. When the fracture runs transversely across the bone the lower

fragment usually falls backwards by the weight of the limb, assisted per-

haps by the hamstrings, and the mobility and displacement make the

nature of the case obvious. If the separation be as low as the epiphysial
line it involves the knee-joint, which will be more or less swollen

;
and

this swelling may mask the other symptoms. Here also, the fracture

being within the knee-joint, the attachments of its capsule hold the bones

together, and prevent displacement from occurring, at any rate, to any
great extent. But in such cases the loss of power will indicate the proba-
ble nature of the injury, and attentive examination under chloroform can

hardly fail to elicit definite proofs of it.
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When the fracture runs down between the condyles it will often be

found that the breadth of the lower end of the femur is perceptibly
increased. The condyles may be movable on each other; and an impor-

Fio. 118.

FIG. 118. Fracture of the femur above the condyles. The seat of fracture is more than 3 inches above
the lower end of the bone. The lower fragment is drawn behind the upper and displaced upwards as

much as 1^ inch, the antero-posterior diameter of the femur at this part being more than doubled.

The callus is formed by two large bridges of bone, between which there is a large tunnel, closed below.

The medullary canal of the lower fragment is seen to be patent, and in the specimen the same is found

to be the case in the upper fragment also. From Malgaigne's Atlas, pi. xv, No. 1.

FIG. 119. Fracture of the femur just above the condyles. The fracture runs obliquely downwards,
outwards, and a little forwards. The upper fragment displaced in this direction, has pushed the patella

downwards on to the tibia, so that the patella is really dislocated downwards from the femur. The
lower fragment remains parallel to the upper. From Malgaigne's Atlas, pi. xiv, Fig. 1.

taut symptom of fracture running down into the joint is the sensation

elicited by rubbing the patella over the condyloid notch. If there be

any fracture its unevenness is very plainly felt, in contrast to the smooth
motion of the kneecap in the uninjured limb.

It may be added that in some cases the capsule of the knee-joint, or

even the patella itself, has been wounded by the upper fragment.
The treatment of such fractures is usually very successful. The bent

position of the limb is best, both for the purpose of relaxing the ham-

string muscles and of pushing the lower fragment into position by the

projecting angle of the splint. The surfaces are so broad in fractures

near the knee-joint that there is probably no shortening, and even when
the fracture runs into the joint it often heals without producing any
anchylosis. If anchylosis is apprehended it is desirable, after six weeks of

rigid rest, to adapt some apparatus which can he removed daily or every
other day, for the purpose of giving passive motion to a gradually in-

creased degree, in order to obviate such a result. Should anchylosis have

20
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taken place it must be treated on ordinary principles, and will often yield
to the treatment.

Compound fracture into the knee-joint is an accident which, as a

general rule, demands amputation ;
but to this general rule exceptions

may be made in children and in unusually healthy young adults, if the

surgeon thinks it justifiable. Mr. Canton has recorded two cases in which
he excised the knee-joint for the secondary results of abscess in the joint,
after an attempt to preserve the limb, in cases of simple fracture, or par-
tial separation of the lower epiphysis of the femur

;
but amputation became

necessary in both. 1 How far the same operation would be applicable in

compound fractures into the joint is doubtful. In cases of gunshot frac-

ture excision has hitherto proved very unsuccessful.

Fracture of the patella is a very common injury, and occurs in two
main forms. The ordinary form of fracture is transverse, and is very

commonly caused entirely by the action of tlie great extensor muscle,

FIG. 120. FIG. 121.

FIG. 120. Union of a fracture running down into the knee-joint. The patient, a middle-aged man,
recovered with a very useful limb, and died a year afterwards from a different cause. The greater part
of the fracture is united by masses of new bone, but there is no new bone in the interval between the

fragments of the condyles> and the fragments of the cartilage are united by fibrous tissue. St. George's

Hospital Museum, Ser. i, No. 195.

FIG. 121. A transverse fracture of the patella, without laceration of the fibroustissue in front of the

bone, produced by violence acting from within, in a compound fracture of the femur, one of the frag-

ments having, as it seems, been driven against the deep surface of the patella. The cartilage covering
the patella is diseased. From St. George's Hospital Museum, Ser. i, No. 205.

the bone being snapped by the muscle before the patient falls to the

ground. But there are a certain proportion of cases (equal, according to

some authors, to those caused by muscular action) in which the same
transverse fracture is produced by direct violence.2 In some cases

1 Path Trans., vol. x, p. 232; vol. xi, p. 195.
2 Mr. Hutchinson remarks very truly,

" In the numerous cases in which direct

violence is applied to the bone at the moment of fracture, there is almost always mus-
cular contraction simultaneously present, and it is impossible to say which takes the

chief share in the result." Med.-Chir. Trans., vol Hi, p. 328.
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disease of the knee has preceded and may have been a predisposing
cause. 1

The fracture, though called transverse, is often more or less oblique.
It is accompanied by a laceration of the fibrous tissue covering the bone;
and in proportion as this laceration extends completely through the apo-
neurosis of the extensor muscle the upper fragment is liable to be torn

away from the lower by the action of the quadriceps extensor at the mo-
ment of the accident, or to be pushed up by the accumulation of blood

and synovial effusion in the cavity of the joint. In some cases the fibrous

investment remains entirely untorn, especially when the fracture is the

result of direct violence. This is illustrated by Fig. 121, which also

shows a peculiar cause for the fracture, viz., the direct impact of a frag-
ment of the femur. Fig. 122 also shows the ligamentum patellae untorn

on one side.

The symptoms are usually ver}' plain. The patient may have snapped
the bone before falling, or even with no fall at all (as in Boyer's case,
where a coachman snapped his patella in making an effort to hold himself

on to the coachbox). He will be almost or entirely unable to extend the

limb
;
there will be swelling and effusion into the knee, and a depression

will be felt between the two fragments, the upper one of which will be

FIG. 122.

A specimen of fracture of both patellae, occurring in a severe injury, from the other effects of which
the patient died fifty days after the accident. On one side (A) the fragments were widely separated,
and there was no attempt at any union

;
on the other side (B) the ligamentum patellae had not been

completely ruptured ; the fractured ends were in close apposition, and there was some amount of fibrous
union. In both the cartilage bears very evident traces of inflammation. No record exists of the treat-

ment beyond the fact that both knees had been put up in pasteboard splints before the final accession
of the fatal symptoms, which were due to traumatic encephalitis after fracture of the base of the skull.

movable at a height above that of the upper border of the bone on the
other side. Sometimes the bulging of the synovial effusion into the

depression can be made out.

Treatment. The foot and leg are to be placed on a straight splint

properly padded. It used to be considered essential to raise the foot in

order to relax the extensor muscle. But this is now regarded as a matter
of little moment, for it has been noticed that after the direct results of
the injury have subsided the quadriceps muscle is not contracted, but,

1 See Fig. 121 in text; also Packard's Malgaigne, p. 602.
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on the contrary, quite flaccid and inactive;
1 and it has been found on

trial that the results of treatment in the horizontal position of the limb

are not inferior to those obtained in the raised position.
2

Still, I am not

aware that there is any valid objection to the raised position of the foot

on a comfortable apparatus. I have often questioned patients so treated,
who have complained of no inconvenience; but if they do find the posi-

tion disagreeable I see no use in insisting upon it. The main point is to

keep the limb extended and fixed in that position. The next point is to

endeavor to bringdown the upper fragment and keep it as near the lower
as possible. This is often very

FIG. 123. difficult, from the persistence of

effusion in the joint, and from the

slight hold which can be got on the

fragment. I have often emplo3
Ted

Malgaigne's hooks, and have not

experienced any bad effects from
them. At the same time cases

have been recorded in which sup-

puration has followed, and even

Malgaigne's hooks for fractured patella. The One, I believe, ill which it extended
hooks are fixed either into the skin and fibrous into the joint, necessitating ampll-
tissue above and below the fragments, or into

tation> But gnch JH consequences
plaster firmly applied in these situations, and the .

H

upper pair are then gradually approximated to the are SO rare as not to Constitute, to

lower by means of the key and screw. my in hid, an\r valid objection to

the careful use of the hooks. I

have found, however, that they have a uniform tendenc}
7 to displace the

lower edge of the upper fragment upwards, so as to render the space
between the two fragments V-shaped, the angle backwards. Very close

and useful union may, however, often be obtained by their means. It is

desirable not to apply them till all active effusion has subsided, but it is

not necessary to wait for the entire removal of passive effusion. An-
other plan suggested, I believe, by Mr. Callender which I have found

useful, is to hitch under the upper edge of the upper fragment a bandage
or strapping, to which a weight is attached, over a pulley at the end of

the bed, so as to draw the upper fragment continuously and gently down-
wards. Numerous other plans have been introduced, but they may all, I

think, be comprised under one or other of these heads, viz.: (1) to trust

to nature, assisted or not by the raised position of the limb, to bring the

fragments as near as is possible on the subsidence of the effusion
; (2) to

drag the upper fragment downwards by hooks fixed in the fibrous tissue

above it; and (3) to draw it downwards by the traction of bandages or

strapping applied to the skin over its upper end.

Union. The union of the ordinary transverse fracture of the patella,
in which the fragments have been separated at the time of the accident

by a considerable interval, is alwa}*s (as far as has been proved hitherto)

by ligament, when it unites at all. It is true, that many preparations of

bony union exist and others are found, as shown in Fig. 124, where

the union appears bony externally, but a section is found to be partly or

entirely fibrous. But there is no proof that in such cases the fragments
have ever been separated ; and, in fact, from the traces of inflammation

always found in such fractures (as evidenced by the great thickening of the

bone), it seems more probable a priori that they have been injuries due

1

Hutchinson, op. eit., p. 330.
2 Bloxam, in St. Earth. Hosp Rep., vol. iii, p. 38G.
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to direct violence, as in Fig. 121, above. No history has yet been put on
record proving that the displacement
in transverse fracture of the patella
has ever been so effectually corrected

as to admit of bony union. The cause
of this want of bony union is evi-

dently the separation of the frag-

ments, and when that separation has
been very extensive, it is common
enough for the fragments to be en-

tirely ununited.

The length of treatment must be

regulated by the consideration of the

state of parts. We must not on the

one hand keep the knee stiff for so

long a time as to risk permanent an-

chylosis, nor on the other allow move-
ment so early as to endanger the

yielding of the ligamentous union.

When the uniting ligament is short

and strong, the knee is very useful

indeed
;
and it is doubtful, whether

bony union, accompanied as it gene-
rally is by much inflammation, is any separation of the fragments. The latter

really better for the patient than a are enormously enlarged in all their dirnen-

firm fibl'OllS Union sions, and their tissue much denser than nat-

,
ural. The interspace between them is filledAs a general rule, the patient ought with denso fibrous ti88ue> aud is not more than

to be kept in bed for six weeks, and
for at least six weeks more he should

keep the limb in a splint which will
Hospital Ber j Mo 196 Nothin is k

not allow Of any bending, after which about the case beyond the fact that the

he may use the leg cautiously with a was in st. George's Hospital with fractured pa-

laced bandage having an aperture in
tella many years before his death.

front to receive the patella.
The fracture is often reproduced by accidental rupture of the uniting

ligament, and persons who have fractured one patella are liable to frac-

ture the other. I have even seen two or three cases where the patella has
been broken a second time in a different place, the uniting medium of the
old fracture remaining firm.

Direct Vertical or Y-shaped Fractures. The fracture which is purely
the result of direct violence is sometimes star-shaped (or Y-shaped) or

comminuted, at other times a mere longitudinal crack running more or
less vertically. The ligamentum patellae is generally untorn, and in fact

the fracture often does not correspond on the two faces of the bone, so
that no separation of the fragments is possible. There can, therefore, be
no doubt that such fractures are susceptible of bony union, and prepara-
tions of such bony union exist in the College of Surgeons' and other
museums. At the same time the inflammation caused by the injury is

doubtless more deleterious to the motion of the joint than the ligamentous
nature of the union in transverse fracture, allowing that in the latter case
the bond of union is short.

Compound fracture of the patella is a rare and a very grave accident,

usually accompanied by other injuries to the articulation, which necessi-

tate amputation, but occasionally occurring alone, and then allowing the
chance of saving the limb. The principles on which the surgeon must

Union of fracture of the patella with hardly

one-third of an inch in extent. During life

the union would have seemed bonv. From a
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be guided in his choice, whether to save the limb entirely or to excise the

joint, or to amputate, are the same in this as in other injuries of the knee.

If the limb is to be saved all foreign bodies or fragments of bone should

be removed, the wound carefully closed and treated in the manner which

FIG. 125. Fm. 126.

FIG. 125. A patella, showing a vertical fracture running from the base to the apex of the bone, so

as to divide it into nearly equal halves. The fracture is joined above by a small oblique fissure (" Y-

shaped fracture"), which, however, is not visible on the cartilage. On looking at the cartilaginous

surface the principal fracture is seen to extend through the cartilage into the joint at the lower part

only, and when traced upwards on this aspect is found to break up into two principal and numerous

smaller fissures, which have no correspondence with the fracture of the bone. The patient, a young

woman, had thrown herself out of a third-floor window, in a fit of insanity, and died on the following

day. St. George's Hospital Museum, Ser. i, No. 187.

FIG. 126. Internal view of an oblique fracture of the patella, extending downwards from near the

base to the apex of the bone. The articular cartilage is also cracked transversely. St. George's Hos-

pital Museum, Ser. i, No. 186.

is believed most likely to guard against subsequent inflammation
;
in

fact, treated like a simple wound of the joint (see page 289).
1

Fracture of the leg is perhaps the most common accident which is met
with in our hospitals, since most of the other common fractures are

treated at the patient's own house. It occurs mostly in adult life, chil-

dren being comparatively rarely the subjects of this injury; and as a

general rule, when the fracture is simple, the patient recovers with no

permanent disablement, though to this rule there are unfortunately nu-

merous exceptions.
The fracture usually occurs at the junction of the middle and lower

thirds of the leg, and both bones are usually broken, the fibula often at a

higher level than the tibia; the lower fragment is generally displaced

backwards, as though drawn by the gastrocnemius, so that its upper end

projects under the skin, and sometimes punctures or perforates it. The

displacement varies chiefly with the direction of the fracture through the

tibia
;
when this is nearly or truly transverse there is often little or no

displacement ;
when the fracture runs from the front of the bone obliquely

downwards, the upper end of the lower fragment may be displaced be-

hind the lower end of the upper ;
but generally the obliquity is in the

reverse direction, or the fracture is comminuted, and then the displace-
ment is as described above, combined very probably with some rotation

of the lower fragment outwards. " Out of nineteen specimens of united

See Poland, in Med.-Chir. Trans., vol. liii, p. 49.
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fracture of the leg," examined by Mr. Shaw,
" sixteen had the lower frag-

ment rotated outwardly, and situated somewhat to the outer side and he-

hind the upper."
l

There is hardly evrer any difficulty in the diagnosis. The cause should
tin gage some attention. Generally the fracture is the result of indirect

violence, as in falls on the feet. But it may be caused by a blow or kick

on the part itself, which is of course accompanied b}* more bruising of
the soft parts. The treatment is very simple in ordinary cases. The
bones being sedulously brought into exact apposition, are to be kept so

for about eight weeks, when the patient may be allowed to use the leg,
with merely the support of a bandage. The apparatus for maintaining
the bones in apposition are very numerous. It is usual in hospital prac-
tice to apply side-splints, i. e., two thin pieces of board, properly padded,
cut somewhat to the shape of the side of the leg, and provided with a

footpiece. These are kept on with straps and bandages, care being taken
to see that the heel is well padded, so that the skin is not cut by the

bandage, and to see that the foot is at right angles, otherwise the upper
end of the lower fragment might be again displaced forward. The pa-
tient is then kept in bed for four weeks, after which the limb is -encircled

in pasteboard or leather splints for the other four weeks, and he is allowed
to move about on crutches with the foot slung from the neck. But it is

very common, particularly in the case of persons whose business renders
it important for them not to be confined to bed, to put up the fracture in

a pasteboard, plaster of Paris, or other case at once, if there is no bruising,
or else as soon as the bruising has subsided

;
and the practice is a safe

one, if care is taken in applying the bandage at first, and reasonable pre-
cautions observed afterwards to guard against subsequent swelling. I

have never myself seen any ill consequences. Yet, as the practice cer-

tainly involves some risk, in consequence of the withdrawal of the seat

of fracture from the surgeon's observation, it may be well to explain this

to the patient, and obtain his consent. 2 In fractures with much bruising,
or comminution, or displacement, one of the plans recommended below
for the treatment of compound fractures may be employed.

Fractures of the tibia alone are much less common, since the force

required to break this bone generally fractures the fibula also, and they
are usually the result of direct force. There is little, often no displace-

ment, since the fibula acts as a kind of splint and prevents the separation
of the ends. They must be treated in the same way as fractures of both

bones, and are peculiarly appropriate for putting up in a ease directly
after the accident, provided the state of the soft parts permits it.

Fractures of the fibula alone are very common, the usual cause being
indirect violence, as a false step, or slipping off the pavement, or falling
with the foot jammed. The bone is general!}

7 fractured near the junction
of the lower and middle third, though, especially when the cause is a
direct blow, any part may be broken. The diagnosis is not alway easy,
for there is often no displacement, and the patient can in rare cases even

1 Path. Soc. Trans., vol. ii, p. 125.
2 A "case was reported some yours ago in which a surgeon put up a fracture of the

leg (in a young child) in H plaster case immediately after th accident, and allowed
the parents to take the child home. The parts swelled, and the little patient became

uneasy. The parents brought the child back to the surgeon. He was in too great a

hurry at the time to make the proper examination by removing the apparatus. The
whole skin sloughed, amputation had to be performed, and the surgeon was justly
cast in damages.



312 INJURIES OF THE LOWER EXTREMITY.

walk. 1 Whenever a patient is totally or almost entirely unable to walk,
and complains of fixed pain referred to a certain spot in the fibula on
active or passive motion, fracture may be suspected. The best plan to

detect it is to rotate the foot, keeping the fingers of one hand on the

suspected part; or to press alternately on both sides of the supposed
fracture. The existence of the fracture will be proved either by crepitus
or by the fact that the upper part of the bone does not share the motion

impressed on the lower fragment. If the surgeon remains in doubt
whether the injury is a fracture or a severe sprain, he should treat it as

fracture. When deformity exists there is no difficulty of diagnosis. The

deformity consists in eversion or abduction of the foot, which is ascribed

by Malgaigne and others to efforts made by the patient to walk, in which
the foot, having lost the guard afforded by the external malleolus, is

necessarily turned outwards. It is to remedy this displacement that the

various formal plans of treatment are designed. Usually nothing is re-

quired beyond side-splints, or a case of pasteboard or plaster, since the

displacement is easily remedied and there is nothing to reproduce it.

The fracture should be kept in apposition for six weeks. The plans
which are intended to act decidedly on the displacement are: 1. Pott's

method the patient being placed on the injured side, with the knee bent

to relax the gastrocnemius muscle, the foot inverted, a splint applied to

the inside of the leg, not reaching the foot, and a side-splint with a foot-

piece to the other side of the leg and foot, the footpiece being more

thickly padded than the leg, so as to turn the foot inwards. 2. Dupuy-
tren's method, in which a straight splint is applied to the inside of the

leg, reaching several inches below the foot
;
a wide shaped pad is applied,

with its broad end downwards, corresponding to the internal malleolus.

The foot and leg are bandaged to the splint, and by making the pad of

sufficient thickness any amount of inversion of the foot which is judged
necessary to disengage the lower fragment (which is supposed to be locked

in or turned towards the tibia) can be secured.

Pott's fracture, or fracture of the fibula complicated with dislocation of

the ankle, will be found treated of under the latter heading.

Compound Fractures. When fractures of the leg are compound the

injury becomes much graver, and the treatment a matter of more anxiety.

Many such fractures prove fatal in the practice of civil life from pyaemia
or diffuse inflammation, and in military surgery they are still more fatal.

The cause of the accident has much influence on the progress of the case.

When, as often happens, the fracture was originally simple, but the

patient in trying to move has pushed one fragment (generally the upper)
through the skin, there is little or no laceration of the soft parts beyond
the mere skin-wound, and there is generally no difficulty in getting the

bones back into position with, or even without, a slight division of the

skin, which sometimes tightly grasps the protruding fragment. But when
the bones have been crushed by a heavy body passing over or striking
the limb, and this force has at the same time carried the lower end of the

leg backwards, the injury is often extensive and difficult to deal with
;

the soft parts are greatly contused and lacerated, the bones comminuted,
and the comminuted fragments very likely much displaced, so that they
can hardly be got into position by any manipulation ;

besides which the

1 I once saw a case in which a patient had been walking, though with pain and

difficulty, for some days after a fracture of the flbula. Still more rarely a patient
can walk for a time with fracture of both bones.
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periosteum is often stripped off the fragments to a great extent, rendering
their subsequent death very probable.
The first question is, whether the limb can be saved or not; the next,

whether to remove any of the fractured bone or not.

In resolving to save the limb or to amputate, the surgeon's first thought
is as to the extent of laceration of the soft parts, since if this is so great
as in his judgment to make traumatic gangrene inevitable, it would be

folly to defer an operation which must ultimately follow, and which can
never again be performed with so good a prospect of recovery. Again,
if either of the main arteries is wounded it is better to amputate, at least

in an adult. In a child or a youth perhaps it might be justifiable to wait
till gangrene had commenced. And if the amount of exposed bone be

very great, and the patient advanced in years or broken in health, it may
be better to amputate. But the experience of modern surgery has shown
conclusively how much may be done in saving limbs which would some
time ago have been unhesitatingly condemned. Many of these cases have
been brought to a successful termination by the u

antiseptic" method and

many by other carefully devised plans of treatment. Without dogma-
tizing on the subject, I believe I express the general opinion of surgeons
of experience in saying that careful attention to the instant closure of
the wound, graduated support,
and exact apposition are more
essential to success than any
special application. Yet it

seems rational to close the

wound with a substance which
is not in itself liable to putrefy,
and which tends to preserve the

parts below from putrefaction.
Sir A. Cooper recommended
lint steeped in the patient's
own blood, believing that this

would form a medium of union
;

but this is now rarely used.

Many other substances are in

use. Dry cotton-wool is an ex-

cellent application ;
Or COllo- Salter's swing.

dion, or the "styptic colloid "

of Dr. Richardson may be employed; but of all substances which I have
tried it seems to me that carbolized oil (about 1 of the acid in (5 or 8

FIG. 127.

FIG. 128.

Macintyre's splint, modified.

parts) is the best. Before the parts can be reduced it is often necessary
to remove a projecting splinter with the saw or bone nippers ;

and I have
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removed as much as two inches of the tibia with perfect success. Great
care should be taken to watch for any indication of the formation of

matter, and to give it exit when necessary ;
and if general swelling of

the limb or diffuse inflammation of the cellular membrane calls for it, free

incisions should be practiced. When reduced the limb must be put upon
a back-splint, with a footpiece, such as Macintyre's or Assalini's, which

FIG. 129.

Assalini's fracture-box. A, foot-piece. B B B, buttons for attachment of straps, bandages, etc., to

make pressure as required, o, screw for drawing the footpiece downwards and so making extension,
or increasing it from time to time. D, screw for altering the inclination of the footpiece. E, a per-
forated pad attached to the knee, embracing and fixing the patella, and thus making counter-extension.

will hold the fractured ends securely and yet give access to the wound.
The wound is always on the front or side of the leg in fractures not caused

by gunshot. In the latter some special contrivance must be extemporized,
if the wound is in the calf.

Division of the tendo Achillis lias been highly spoken of by some emi-

nent surgeons,
1 as Mr. De Morgan, as a preliminary to the reduction of

some simple and compound fractures of the leg, where the upper end of

the lower fragment is much tilted forwards and reduction seems to be

opposed by the tension of that tendon. The need for this measure may
be inferred from careful examination of the limb under chloroform. If

the tendon under these circumstances be still rigid I have no doubt that

much good may be obtained by its division, though in the few instances

iu which I have myself practiced the operation I cannot say that it -was

successful in obviating deformity; and in one the wound suppurated
extensively, and this suppuration much retarded the cure.

Finally, I may say that a certain amount of displacement, if unattended

by much shortening, is not a very grave evil, and that in cases of dis-

placed simple fracture it is better to acquiesce in this result than to rtin

any risk of converting the simple into an inflamed and so into a compound
fracture by injudicious attempts at complete reduction.

Fractures of the bones of the foot are singularly rare, considering the

great frequency of falls and sprains in that part, showing the efficiency
of the protection which the ligaments of the foot afford. They are met

with, however, botli as the result of direct and indirect force.

The os calcis is fractured from falls on the heel or from the passage of

a wheel over the foot,
2 and the nature of the injury may escape detection.

This failure of diagnosis may be of little moment to the patient, since no

apparatus is needed to keep the parts in position, and by the time he is

1 See a figure in the chapter on Tenotomy.
2 It is said that the tuherosity has been torn from the rest of the bone by muscular

action, but this seems dubious.
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able to put the foot to the ground the hone will be consolidated. But

usually the increased breadth of the heel will point to the nature of the

injury, and crepitus can be detected by proper manipulation. In some
cases a fragment may be drawn up the leg by the action of the gastroc-
nemius. All that is necessary is rest and soothing applications. When
the fracture is compound and the fragments are completely severed, it

may be well to remove the loose portions.
The astragalus can only be broken by indirect force, and when fractured

the fragment is very often dislocated also, leading to the symptoms of

dislocation. When this is complicated with a wound (compound fracture

and dislocation) the displaced portion should be removed ; otherwise the

parts should be reduced and kept in position for about six weeks, when
the power of standing and walking will probably be regained.

Fractures of the other bones of the tarsus call for no remark; indeed,
as separate and distinct injuries they are unknown, though any of the

smaller tarsal bones may be implicated in severe crushes.

Fractures of the metatarsal bones and phalanges require only rest,

when simple. When compound the question of amputation is regulated
mainly by the amount of the accompanying laceration.

Dislocation of the Hip. The dislocations of the hip-joint are usually
described now, as they were by Sir Astley Cooper, as occurring in four

chief directions : L Upwards and backwards on the dorsum ilii. 2.

Backwards into the sciatic notch. 3,_ Downwards into the obturator fora-

men. And 4. Inwards on to the pubes. Other dislocations, called

"anomalous," are met with, which perhaps would be better styled "un-
common ;" the fact seeming to be (as stated by Mr. Bryant

1

) that "there
is good reason to believe that the head of the thigh-bone may rest at any
point round its socket."

The following are the features of the common dislocations:

1. In dislocation on to the dorsum ilii the limb is considerably short-

ened, and is inverted* so that the knee points inwards over the lower

part of the uninjured thigh, and the toes rest on the instep of the sound
foot. The trochanter major is elevated, l}'ing nearer the spine of the ilium

than natural, and is turned outwards, so that the buttock is broader and
flatter than the other; the head of the bone is to be felt on the dorsum,
more or less distinctly, according to the fatness of the parts. Voluntary
movement i^ajjollab^d, and passive motion (which, it should be observed,
elicits no crepitus) is nearly abolished in all other directions, but may be
effected to a slight extent in the direction where the displacement points:

i.e., flexion, adduction, and internal rotation.

The diagnosis of this injury is generally very easy from fracture of
the nj3ckjof the lemur by the fixed position of the limb, the absence of

crepitus, and the position of the bone on the dorsum ilii
;
from disloca-

tion the result of disease by the history of the case
;
and from the other

dislocations by the symptoms which will be immediately described.

Redaction. The period at which reduction can be effected was fixed

by Sir A. Cooper at about two months and this seems to be true in

general for, though dislocatiomThave been successfully reduced at very
long periods after the injury,

8
it must always be doubtful whether more

1

Bryant's Practice of Surgery, p. 802.
2 Mr. Erichsen gives references to several cases in which old dislocations have been

reduced. The longest period, however, for the hip is seventy-eight days.
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FIG.

harm will not be done by the necessary force than the prospect of benefit

from the reduction of the bone justifies. This
must be left to the judgment of the surgeon,
founded on the symptoms of the case before

him, and the result of careful examination un-
der anaesthesia. But it may be observed that
the attempt is far more hopeful and far more
justifiable, now that anaesthetics are used, than
it was in Cooper's time. The obstacle to reduc-
tion is not only -that the head of the bone will

probably have contracted adhesions to the

neighboring parts for these adhesions will

most likely yield to properly applied force but
that the shape of the parts may have changed,
the acetabnlum being more or less filled with

inflammatory deposit, and the head of the femur

enlarged by inflammation, and resting in anew
socket which it has worn for itself on the dor-

sum ilii.
1 But this is by no means always the

case. Thus, Mr. Brodhurst says that he has
found the cotyloid cavity retaining its depth and
covered with cartilage after the head of the fe-

mur had been dislocated for three years, and
refers to a case in which Fournier found the ace-

tabular cavity perfectly natural thirteen years
after dislocation

;
and from these cases he in-

fers that the altered shape of the head can never

prevent the return of the bone into the articular

cavity.'
2

However, I cannot but believe that in-

flammatory changes do sometimes go on, both
in the dislocated head and in and around the

articular cavity, which render the secure reduc-
tion of the joint impossible ;

and that the presence or absence of these

changes depends in a great measure on the amount of motion of the parts.
There has been a great change in recent times in the proceedings for

reducing a dislocation of the hip. Sir Astley Cooper, who was the great
authority on this subject, taught that the difficulty in reduction depended
mainly on the resistance of the muscles, and prescribed that this resist-

ance should be overcome by traction exercised very much in the line of
the dislocated femur. The patient was accordingly to be laid on his back
and the limb extended by pulling the knee in a direction crossing the

lower third of the opposite thigh ;
the pulleys being generally used and

applied to the femur just above the condyles, while the pelvis was fixed

by a perineal band to a staple behind the patient's head. But, since the
use of chloroform, dislocations are generally reduced without an}' such

expenditure of force, and the success of the a flexion method " lends ad-

ditional probability to Bigelow's opinion, that the obstacle to reduction
is to be found, not in the muscles, but in the resistance of the fibrous

capsule of the joint, and mainly of that excessively strong part of it which
is usually described as "ilio-femoral," and which he describes and figures

Dislocation on the dorsum ilii.

1 For an example of the enlargement of a dislocated bone, and the new socket
formed on the surface upon which it rests, see the head of the radius in the drawing
of old dislocation of the elbow, Fig. 92, p. 282.

2 St. George's Hosp. Reports, vol. iii, p. 70.
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as the u
Y-ligament," the fibres bifurcating, more or less clearly, below at

its attachment to the anterior trochanteric line, so as to resemble the let-

ter Y reversed. That the ligament sometimes has this arrangement is

indisputable, and it is equally indisputable that in many cases (I think in

the great majority) no such disposition of the fibres can be shown to exist

unless made by the dissector. Nor does Bigelow describe it as a con-

stant structure. His words are :
" The divergent branches of the Y-liga-

ment are sometimes well developed, with scarcely any intervening mem-
brane. In other cases the intermediate tissue is thicker, and requires to

be slit or removed before the bands are distinctly defined
;
and sometimes

the whole triangle [?. e., the whole ilio-femoral ligament] is of nearly uni-

form thickness." Anatomically, therefore, I consider the descriptions in

the ordinary text-books more correct than one would be which should

adopt Bigelow's description of the occasional disposition of this ligament
as being universally met with. But this is a matter of very slight mo-
ment. What is really important, and what, I think, is perfectly indubit-

able, is that the chief symptoms of dislocation 1 and the chief obstacles

FIG. 131.

Reduction of dislocation on the dorsum ilii. By Sir A. Cooper's method.

to its reduction are caused, not by the muscles, but by that part of the

capsule of the joint which remains untorn
;
and that flexion of the thigh

by relaxing this part of the capsule is the essence of success in reduc-
tion. Any one can convince himself of this who will take the trouble to

produce these dislocations on the dead subject. He will then see that in

all forms of dislocation the capsule is freely torn away (though to a vari-

able degree) from the rest of the acetabulum, but that the upper and
outer part of the capsule and the ilio-femoral ligament representing the
two branches of Bigelow's Y-ligament remain untorn

;
and he can easily

satisfy himself that by extending the limb this powerful ligament is at

once put on the stretch, and that if a dislocation be reduced by force ap-

plied in that direction it can only be at the expense of some laceration
of the untorn part of the capsule. It will also at once strike the experi-
menter that the reduction of the dislocation must be most easily effected

by a reversal of the manipulation by which it can be produced. This

manipulation is carefully described in Professor Fabbri's work z for all

1 The inversion is clearly caused by the tension of this powerful ligament.
2 Sulle luzzazioni traumatiche del f'emore. In the 2d vol. of the Memorie della

Soc. Med. Chir. di Bologna, 1841 It is much to be regretted that this work is so

little known in this country, never having been translated into English.
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the usual kinds of dislocation of the hip. That on the dorsum is most

easily produced as follows : The thick fascia lata having been divided

subcutaneously by a transverse incision above the trochanter, in order to

render it easier to manipulate the limb, the thigh is to be forcibly ab-

ducted till the ligaments are heard to crack i. <?.,
till the capsule is torn

off the inside and back of the acetabulum. Now the limb is flexed, ro-

tated violently inwards, and driven up by pushing the bent knee up-
wards, and so the head of the bone is lodged on the dorsum. It can be

brought down again into the acetabulum with the greatest ease by rotating
it outwards again and pulling it towards the joint.

Assuming, then, that it is mainly the tension of the untorn portion of

the capsule which resists the reduction of the head of the bone, and that

this tension is lessened by the flexed and increased by the extended

position of the thigh, the ease with which dislocation of the hip is often

reduced under chloroform by manipulation is readily explained. The

necessary manipulation is as follows : The patient is placed on his back
on the floor, completely anaesthetized; the surgeon flexes the leg on the

thigh, and the thigh completely on the pelvis, and then abducts the limb.

All this is easily done with the left hand
; or, if the lirnb is very large,

should be done by an assistant, who will be careful to follow, and not

impede, the surgeon's movements. Then the thigh is grasped by the

knee, and powerful rotation made outwards
;
and if this does not suc-

ceed, twwards. 1

Or, the thigh being flexed, the surgeon may put his foot

(having, of course, taken his boot off) on the pelvis, and lift the head of

the bone up into its place by traction on the bent knee. Bigelow also

describes the same method, but reversed, by suspending the patient's
knee across a board, and with the buttocks supported a few inches from
the floor. The surgeon then with his foot thrusts the pelvis down, so

bringing the acetabulum down to the femur. If manipulation does not

succeed, the pulleys must be employed; but it seems better to place the

patient on his side and make traction on the bent knee (as Sir Astley
recommends in the sciatic dislocation), rather than by direct extension
to endanger further rupture of the ilio-femoral ligament.

2. Dislocation of the head of the femur into the sciatic notch, or dis-

location backwards, is a variety of the dorsal dislocation, and one which,
if we adopt Bigelow's views, need not be described separately from it.

It is distinguished from the dislocation on the dorsum merely by the

symptoms being less marked
;
there is less shortening, flexion, and in-

version;
2 the knee being only slightly advanced, and the great toe of the

affected side resting on the ball of the opposite great toe. The .head oLlhe
bone is also much less perceptible, from its being sunk more or less into

the notch, and from the mass of muscle which covers it, and jmssiyje
motion is almost abolished, except in the sense of flexion, in consequence
of the locking in of the head of the femur.

I have described this dislocation according to the accounts left by the

best authors, and which, as far as my memory serves, correspond to the

phenomena of those dislocations which I have seen in which the head of

1 "Flexion lies at the foundation of success in the reduction of femoral dislocation,

and compared with this, the rest of the manipulation is of secondary importance."
Bigelow, p. 29.

2 There are other cases, however, in which the inversion is even greater than in

the dorsal dislocation.
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At the same time

FIG. 132.

the bone has been thought to be in the sciatic notch,

we must recollect that Professor Bigelovv
has asserted that there is no proof that

the head of the femur was really lodged or

impacted in the sciatic notch in any case;
nor am I aware of any post-mortem exam-
ination which absolutely proves that the

head of the bone was driven into, or im-

pacted in, the sciatic foramen. In the

cases referred to by Mr. Qua in (Med.-Chir.
Tranx., vol. xxxi), as dissected immediately
after the injury by himself and Beclard,
the head of the bone lay rather between
the two notches i. e., on the spine of the

ischium than in the foramen. In Mr.

Symes's case (quoted by Holthouse, Syst. of
Surg., ii, 898) the head of the bone was
imbedded in the torn fibres of the glutens

maxirnus, "lying in the great ischiatic

notch upon the gemelli and the great sacro-

sciatic nerve." It could not, therefore,
have been impacted in the foramen. Nor
in experiments on the dead body have
I ever succeeded in driving the head of

the bone into the foramen, though it may
easily be lodged anywhere near it; and,
in fact, the entire passage of the head of

the femur into the sciatic foramen is im-

possible, from their relative size. That Sir

A. Cooper's description does not apply to

all dislocations called sciatic is plain enough
from reading the cases described by Quain,
Wormald, and others

;

l but I think it is going too far to say with Bigelow
that the dislocation should not be separately described, or with Malgaigne
that it is an invention of Sir Astley Cooper. Professor Fabbri has de-

scribed two kinds of the posterior luxation one which he calls "ischio-

sciatic," in which the head of the bone rests just behind the acetabulum,
and which corresponds to Bigelow's "dorsal dislocation below the tendon
of the obturator interims," both in the position of the neck with regard
to that tendon and in the great inversion of the limb

;
while in the other

kind, which he calls "sacro-sciatic," the head of the bone is carried

further back, so as to lie on the sciatic notch. It is far less perceptible
from the surface of the body, and all the characters of the injury cor-

respond exactly to those described by Cooper. The experiments by
which these two forms of dislocation may be produced at will on the

dead subject are minutely described in Fabbri's work.
The method of reduction is very much the same as in the dorsal dis-

location. Sir A. Cooper directs that the patient be placed on his sound

1 Mr. Samuel Lee has lately related an interesting case of dissection of a recent

dislocation of the hip backwards, in which the head of the bone was situated below
the pyriformis muscle and immediately behind the acetabulum. Here the capsule of

the joint was freely lacerated all round, a small portion only remaining attached to

the femur in front and behind, and "in manipulation it was found," says Mr. Lee,
" that the muscles were the main obstacles to reduction." St. George's Hospital Re-

ports, vol. vii, p. 169.

Dislocation into the sciatic foramen.
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side and the limb drawn across the opposite thigh i.e., somewhat flexed

in order to disengage the head of the bone from the notch
;
and if the

flexion be a little more than Sir Astley figures, the method will in all

FIG. 133.

Reduction of dislocation into the sciatic notch by Sir A. Cooper s method.

probability succeed. Pulleys, however, are usually unnecessary, since

the bone can be reduced by manipulation quite easily, in the same way

FIG. 134. FIG. 135.

FIG. 134. This figure shows the head of the bone in its socket, with the obturator tendon in its

natural position behind it. The part of the capsule which lies beneath the tendon and behind the

Y-ligament has been slit, both to demonstrate its thickness and to allow the head of the bone to rise

as high as the ischiatic notch. After Bigelow.
FIG. 135. This figure shows the head of the bone dislocated below the tendon into the neighborhood

of the sciatic notch. If the tendon were not present, the capsule would produce much the same effect

in binding the head of the bone close upon the ilium without the interposition of the muscle. After

Bigelow.

as the ordinary dorsal dislocation. 1

Indeed, the only difference which
Professor Bigelow recognizes between the two dislocations is, that he

1 See a case by Mr. Wormald in which the dislocation was reduced by flexion six

weeks after the accident, when pulleys had been used in vain. Med. Times, August
16, 1856.
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believes the head of the hone to have escaped from the cavity of the

joint below the tendon of the obturator interims in the sciatic disloca-

tion, while in the other it has passed out either above or through the

rotator muscles. But although the rent in the capsule may be below the

obturator tendon, the head of the bone, according to this author, rests

usually upon (i. e., behind) the tendon. And he denies that any disloca-

tion of the hip really exists which deserves the name of a dislocation

into the sciatic notch, or that that notch ever causes the difficulty in

reducing the dislocation. The obstacle to reduction he places in the

resistance of the Y-shaped ligament and the tension of the obturator

interims muscle, which is now placed in front of instead of behind the

head of the bone, and is therefore interposed between it and the ace-

tabulum. The same manipulation as is used in the common dorsal dis-

location will relax and overcome these obstacles. The Y-ligament being
relaxed by flexing the thigh to a right angle, the same manoeuvre draws
the head of the bone down below the tendon towards the rent in the

capsule by which it escaped, when the depression of the pelvis or the

lifting of the thigh will probably reduce it; or it can be slipped into the

socket by rotation outwards.

Fir,. 136. FIG. 137.

FIG. 136. Dislocation into the obturator foramen.

FIG. 137. Reduction of the obturator dislocation, after Sir A. Cooper's method.

A glance at Fig. 135, and at Figs. 138 and 139, will, I hope, make
the theory of reduction by flexion intelligible to the student, so far

at least as it is admitted by surgeons. In the dorsal dislocations the

21



322 INJURIES OF THE LOWER EXTREMITY.

head of the bone lies behind the Y-ligament (adopting Bigelow's terms)
and above the acetabulum. Flexion relaxes the ligament and also the
tendons (obturator intern us and others) which are on the stretch, and
then rotation outward with abduction draws the head of the bone down
towards the socket. In the dislocations below the Y-ligament, on the
other hand, the head of the bone, being below the socket, is most easily
directed into it by rotation inwards.

3. Dislocation downwards or on to the obturator (thyroid) foramen is

a much less common accident than those above described. It is a well-

marked injury, differing from all the other lesions about the hip-joint in

the fact that the limb is really lengthened,
1 so that the patient cannot

stand up straight, but must bend the body forward; and as the thigh is

also flexed, he only touches the ground with the point of the foot, which
is usually directed pretty straight forwards, though sometimes it is

everted. The limb is also abducted. The trochanter is less prominent
than natural, and the fold of the buttock lower.

The only method of reduction which I have ever seen used in this dis-

location has been that which is shown in Sir A. Cooper's plates. A band

FIG. 138.

Reduction of thyroid dislocation by rotating and circumducting the flexed thigh inwards.

After Bigelow.

is passed round the perineum, and is hitched under the belt which steadies

the pelvis. The latter encircles the two iliac spines, and is fixed into a

staple in the wall on the patient's sound side. The perinea! band is at-

tached to the pulleys on the patient's sound side and somewhat behind
his head, so that extension draws the head of the femur upwards and out-

wards, i. e., towards the acetabulum. The surgeon grasps the foot and
draws it across the middle line of the bod}

7 thus prizing the head of the

bone in the same direction and reduction is then in most cases easy.

1 In the early stages of hip disease the limb appears to be lengthened, but this

appearance is deceptive.
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FIG. 139.

FIG. 140.

The flexion method consists in the following manipulation : The patient

being laid on the floor, the hip is flexed to a right angle, so as to relax the

Y-ligament, and the knee is bent

acutely, to give a purchase for the

surgeon's hands. The limb is a

little abducted, to disengage the

head of the femur; then the thigh
is rotated strongty inwards and ad-

ducted, the knee being carried down
to the floor. The effect of this ma-
noeuvre is thus described by Bige-
low :

" The trochanter is fixed by
the Y-ligament and the obturator

muscle, which serve as a fulcrum.

While these are wound up and
shortened by rotation the descend-

ing knee pries the head upward and
outward to the socket." But, ac-

cording to the same author, rotation

Outward will also SUCCeed 111 some The mechanism of the manoeuvre shown in the

Cases, and he gives an instance in P^vious figure is here seen. The inner branch

,.,', Til.' i i of the Y-ligament being wound round the neck,
which the dislocation was so reduced the head ^ ust rise t(fwards (he socket a8 th<;

after the inward rotation had failed, femur is depressed inwards. After Bigelow.

This dislocation may also be re-

duced by flexing the limb and drawing the head of the bone outwards

by means of a towel passed round the upper
part of the thigh, or by placing the patient
with a post between his legs (the bedpost
is generally used) and prizing the head out-

wards by crossing the foot inwards. Or the

limb may be flexed upwards and outwards,
and the head of the bone dragged or jerked

directly towards the socket.

Bigelow agrees with Sir A. Cooper in

stating that in the manipulation of reduction

the obturator may be converted into a sci-

atic dislocation, but he does not seem to see

any disadvantage in this. In fact, regarding
the dorsal dislocation (of which the sciatic is

a variety) as one easy to reduce, he recom-
mends that in case of difficulty in reducing
the obturator dislocation it should be con-

verted into a dorsal, and then reduced as

above.

Bigelow also describes several other meth-
ods of reducing this dislocation, which 1

think it unnecessary to quote. From the

ease with which the few cases of obturator
dislocation that I have seen have been re-

duced by Cooper's method, I should be my-
self disposed to have recourse to it when
moderate attempts by manipulation in the

various ways above described had failed.

4. Dislocation on the Pubes. The last of
the four regular dislocations of the hip is Dislocations on the pubes.
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that upon the pubes, which, however, is not a common accident, I can

only remember seeing one instance of it
;
and Bigelow, whose experience

of these accidents appears to have been large, says he had never met with

it in the living body.
It seems that the head of the bone maj- lie either in front of (and more

or less upon) the horizontal ramus of the pubes, or on the ilium below the

anterior inferior spine ;*
and the further inwards the head of the bone has

been thrown the further outwards must the lower part of the limb be

turned. The main features of this dislocation are the eversion of the foot,
with slight shortening, and more or less abduction. The head of the bone

being very readily felt will prevent any possibility of confounding this in-

jury with fracture of the neck of the femur. In reference to the Y-ligament,
the dislocation would be described as above the ligament, and Bigelow
believes that the eversion, which is so prominent a symptom in this

injury, is produced partly by the tension of the obturator interims

muscle, but inainty by that of the ligament, which embraces the neck of

the bone.

The method of Sir A. Cooper consists in drawing the dislocated limb

down in hyper-extension, so as to disengage it from the pelvis, and then

by passing a towel under the upper part of the femur the head of the

FIG. 141.

Reduction of dislocation on the pubes by Sir A. Cooper's method.

bone is directed towards the acetabulurn and lifted over its edge, the

limb being rotated inwards at the same time, if necessarjr, by grasping
the knee and ankle.

The flexion method is also very successful. Under chloroform the

difficulty in flexing the thigh will be overcome by drawing the bone

downwards, then it is to be rotated inwards or outwards, and directed

1 The reader may be referred to an interesting paper by Mr. Cadge, of Norwich,
in the 38th vol of the Med.-Chir. Trans., which contains a very clear description
and a representation of the dissection of a case, rendered doubly important by the

fact that its symptoms are related during life by the younger Travers (in the 20th

vol. of the same series), and that it is quoted in one of the editions of Sir A.. Cooper's

great work (5th ed
, p. 95) as an instance of dislocation on the pubes. The head of

the bone lay, however, really not on the pubes, but on the ilium, occupying the in-

terval between its two anterior spinous processes ;
and Mr. Cadge refers to four other

cases, two of them verified by dissection, where the head of the bone was in this po-
sition

;
and on account of this frequent inaccuracy (speaking strictly) of the ordi-

nary nomenclature, Mr. Cadge would substitute the term "dislocation under the

crural arch," or "
upwards and forwards,

1
' which would no doubt be more correct.
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towards its place by slight rocking movements; or manipulation differ-

ing only slightly from that employed in the obturator dislocation may be

used, which Professor Pirrie 1

(who has had two successful cases) thus
describes: u Flex the thigh on the abdomen, adduct, rotate inwards, and

bring down the knee." Or the dislocation may be treated by extension
of the thigh, with counter-extension by the heel in the perineum, as in

dislocation of the humerus
;
and during this manoeuvre Bigelow recom-

mends to bring the patient into a sitting posture, press the foot against
the pubes, and rotate inwards.

Unusual Dislocations. The anomalous dislocations of the hip on record
have by this time become tolerably numerous. I am not sure that a de-

scription of them would be worth the space required. The one which is

of most consequence is that variety of the dorsal dislocation in which the
limb is everted, called in Italy

"
Monteggia's dislocation,"

2
in which the

affected limb is crossed more or less over the other and rotated consid-

erably outwards the head of the bone lies near the anterior superior
spine of the ilium, and the trochanter is very prominent. The chief

element in the production of this dislocation is, as Fabbri has shown,
violent rotation of the flexed thigh outwards

;
and it can be reduced by

a manoeuvre not very dissimilar to the reduction of the dorsal dislocation.

The limb is to be moderately liexed, slight movements of internal rotation
and "

wagging
" movements are to be given to it, and, if necessary, the

head of the bone is at the same time to be directed by pressure towards
the acetabulum.

Other anomalous dislocations are those downwards, in which the head
of the bone has passed beyond the obturator foramen into or near to the
lesser sciatic notch,

3 backwards and downwards,* where it is lodged be-

tween the spine of the ischium and the acetabulum
;
and finally that in

which the head of the bone is thrown forwards into the perineum.
Some amount of fracture of the acetabulum tolerably often, as it seems,

complicates dislocation, I have already remarked on the point (p. 243),
and need only add that the reality of the injury was proved by dissection
in Mr. Quain's case, as well as by almost unmistakable symptoms in

many others which have not been dissected.

Traumatic dislocations of the knee are as rare as pathological disloca-
tions are common a surprising testimony to the efficacy of the mechanism
of the joint, since the articular surfaces are so flat and so little adapted in

shape to each other that we should have expected them to have been

easily displaced ;
but the firm capsule, the great tendon in front of the

joint, the powerful crucial ligaments, and the strong muscles around hold
these large flat surfaces so securely together that we very seldom see even

partial dislocation, and complete dislocations are amongst the rarest
accidents in surgery.
The usual dislocation is a partial dislocation laterally, the internal

articular surface of the tibia being thrown on to the external condyle of
the femur, or vice versa. The alteration in the shape of the limb and in

the axis of its two parts is so characteristic that the injury can hardly be

mistaken, though, as Mr. Holthouse has pointed out, a separation of the
lower epiphysis of the femur may at first sight present some resemblance

1

Principles and Practice of Surgery, 3d ed
, p 425. Abduction in this form of

dislocation would rather tend to increase the tension of the ligament.
2
Fabbri, op. cit., p. 609. Bigelow, p. 92. Holthouse, in Syst. of Surg., p. 905.

3 T.llU'P "MW1 Timoo an A da-r T.ino O 1QrsQLuke, Med. Times and Gaz
,
June 2, 1858.

4
Adams, Path. Trans., vol. xxi, p. 305.
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to this dislocation. The dislocations of the tibia forwards or backwards
are sometimes complete ;

and in such cases, particularly when the tibia

is carried forwards, the popliteal vessels may be so stretched by the pro-

jection in the ham that gangrene may ensue. The nature of the injury
is obvious.

Reduction in all these injuries is generally easy, for they are necessarily

accompanied by great laceration of the neighboring structures. If the

skin is also torn, so that the dislocation is compound, amputation will be

the safest course under ordinary circumstances, though in young subjects
and in the simpler cases the surgeon may justifiably make an attempt to

preserve the limb.

Dislocation of the Patella. The patella may be dislocated on to either

condyle of the femur, an accident which usually occurs from a blow on
the part, as from a fall on the edge of the bone, but sometimes from

muscular action only. The patella is more commonly thrown on to the

outer than the inner comtyle ;
in fact, it is believed that the dislocation

inwards is only possible in persons whose ligaments have been previously
relaxed. 1 The symptoms, when the dislocation is complete, are charac-

teristic
;

u the articular surface of the patella rests on the outer side of

the condyle, with its inner margin directed forwards; the breadth of the

knee is increased, the limb is slightly flexed and fixed, and any attempt
to move it from this position causes great pain." If the dislocation be

incomplete i. e., if any portion of the articular surface of the patella
remains in contact with the trochlear surface of the femur the S3'inptoras
are less marked, though similar.

In order to reduce the dislocation the quadriceps muscle must be relaxed

by flexing the thigh on the pelvis, the body being at the same time bent

forwards. Then, if the raised edge of the patella be depressed, the bone
will be disengaged, and the muscles will restore it to the natural position.
The limb should be placed on a splint for two or three weeks.

Sometimes the patella is dislocated edgeways, either its outer or inner

edge being buried between the condyles (usually the former, according
to Malgaigne). It is the result of direct violence, and in some cases much

difficulty has been found in reducing it, or it has actually remained irre-

ducible, in consequence of some interlocking of the edge of the bone
which is impacted in the intercondyloid notch.

In some cases the usual method of reduction will at once succeed. If

not, chloroform should be given and the knee flexed, as in Mr. Flower's

case, related by Mr. Holthouse. 2 The division of the ligamentum patellae

has even been resorted to unsuccessfully ;
and in cases of extreme diffi-

culty it might be worth while to divide any fibres of this ligament, or of

the capsule, which can be felt on the stretch
;
but if the bone be then irre-

ducible it would be better to leave it alone for a time, and if the joint is

afterwards the seat of inflammation or of much pain, to remove it either

by excision or amputation.
The term "dislocation of the patella upwards" is applied to cases in

which the ligamentum patellae has been torn and the lateral attachments

1 See Holthouse, in Syst. of Surg ,
vol. ii, p. 913.

2 In this case the patella was twisted on its longitudinal axis, with its outer edge

projecting forwards under the skin, and its inner edge buried between the condyles
of the femur and the head of the tibia. The limb was extended, and all attempts at

reduction by bending the knee, manipulating the patella, etc., produced great pain,
and were unavailing till chloroform was given, when, on bending the knee, the bone

directly slipped back into its place. Syst. of Surg., vol. ii, p. 913.
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of the patella also so far lacerated as to permit of a considerable amount
of displacement upwards. The hollow presented below the patella by the

torn ligament, and the exposure of the trochlear surface of the femur be-

neath the skin, mark the nature of the injury. The treatment is the same
as for fracture of the patella. I once had the opportunity of watching a

case for some time in which the patient obtained almost, if not quite, com-

plete restoration of the functions of the limb.

The semilunar cartilages are apt to be partially dislocated from the head
of the tibia by slight injuries, such as a stumble, or even by catching the

toe in the bedclothes, when their attachments have been previously
stretched by inflammation of the joint, and their own substance enlarged
so as to increase their prominence. The symptoms are sudden and severe

pain in the joint, which remains semiflexed and cannot be straightened,
with some synovitis. It will be remarked that these symptoms closely
resemble those of loose cartilage, and it seems certain that many of the

cases described as dislocation of the semilunar cartilages were cases of

loose cartilage, while in others the precise nature of the injury is doubt-
ful

;
but in the well-marked cases in which the edge of the interarticular

cartilage has been felt projecting, and the appropriate manipulations have
at once restored the motion of the joint at the same time that they
reduced the projection, there is no reason to doubt the diagnosis, though
it has not as yet been established by dissection. The necessary manipu-
lation consists in completely flexing the knee on the thigh, which can be
done gradually, and then suddenly extending the limb fully. As this

may be otherwise impossible. Mr. S. Smith, of Leeds,
1 recommends that

a few feints be first made by extending only to a right angle, and then,
when the patient is off his guard, to perform the complete extension. If

this plan does not succeed, the limb may be bent (under chloroform, if

thought desirable), and an assistant having placed his arm in the popliteal

space, to serve as a fulcrum, the tibia may be drawn downwards as far as

possible and rotated slightly. At the same time pressure may be made
on the projecting edge of the cartilage with the thumbs. If the reduction
is successful the patient, who could not move his limb before, can at once
walk naturally.

Dislocation of the head of the fibula is illustrated by Boyer's case,
2 in

which the whole bone was driven upwards and dislocated at the upper
tibio-fibular joint in a case of dislocation of the ankle. Generally, how-

ever, it is a consequence of relaxation of the ligaments. If met with as

a substantive injury the biceps is to be relaxed by bending the knee, and
the displaced bone forced downwards. A compress is then to be firmly

adapted to the head of the bone and retained there by strapping, while
the knee is to be placed on a splint for about three weeks.

Dislocations of the ankle occur in four different directions the bones of
the foot being displaced outwards, inwards, backwards, or forwards, in the
order of their frequency. The only one which is at all common is the dis-

location of the foot outwards, which, as being always accompanied by
fracture of the fibula above the malleolus, is called Pott's fracture, after

the surgeon who first accurately described the injury. The fibula is frac-

tured usually about two inches above its lower end; the internal malleo-
lus is prominent, the deltoid ligament being ruptured ;

the astragalus is

1 In an interesting paper entitled On Internal Derangement of the Knee-joint.
Lancet, Sept. 20, 1851.

* Mai. Chir., vol. iii, p. 883.
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Pott's fracture; showing the projt-ction of the internal malle-

olus, the displacement of the foot outwards, and the depression

at the point of fracture of the fibula.

separated from the tibia, and the sole of the foot everted. Yery fre-

quently, however (in fact, I think, usually), the malleolus of the tibia

is fractured instead of the ligament being ruptured, so that the injury-

does not correspond ex-
142 -

actly to Pott's description.
The cause of the accident

is almost always a fall on
the foot, in which it is

twisted outwards. Reduc-
tion is usually easy by
grasping the foot and draw-

ing it downwards (the gas-
trocnemius having been re-

laxed by bending the knee
and extending the toes),
and then manipulating it

into position. If pain
and involuntary action of

the gastrocnemius oppose
this manoeuvre chloroform

must be given.
Much has been written

on the treatment of Pott's

fracture. I confess that I

have never seen a case

which required any other

treatment than an ordi-

nary fracture of the leg does i. e., either side-splints or pasteboard

splints for about six weeks
; or, if the swelling and inflammation of the

joint is considerable, treatment with the part exposed in a fracture-box at

first; but cases may occur
FlG - 143 - in which there is some un-

usual difficulty in keeping
the foot at right angles to

the leg, and with the sole

level (which is the main

point in the treatment of

this injury), and then it

may be necessary, as rec-

ommended by Pott, to

place the patient on his in-

jured side with the limb

flexed, in order to relax

the gastrocnemius muscle,
and splints applied, reach-

ing on the inner side no
lower than the ankle, while

on the outer side the splint

reaches to the foot, and

may be padded, so as to

drive the foot inwards.

Dupuytren recommended to apply to the inner side of the limb a thick pad,

to press on the tibia, so as to force it outwards, supported by a long splint

projecting below the inner edge of the foot, to which the foot was drawn

by a bandage, so as to incline the sole inwards as far as seemed necessary.

The skeleton of the foot and leg in a case of Pott's fracture, in

which the internal malleolus is not injured. After Pirrie
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Kio. 144.

The patient was to be allowed to leave his bed in three or four weeks. 1

The dislocation inwards is also often accompanied by fracture of the

tibia and possibly of the fibula also. It U caused by a twist of the foot

in the opposite direction, and requires

merely the same treatment as fracture

of the leg, after the parts have been

carefully reduced, for which purpose
chloroform is to be given if necessary.

Dislocation of the foot backwards
occurs occasionally as the consequence
of a violent shock on the forepart of

the foot, or a fall backwards with the

foot in a hole, and, like other disloca-

tions of the foot, is often complicated
with fracture of the malleoli. The
accident is easily recognized by the

shortening of the dorsum of the foot

and the relative positions of the leg
and heel on the two sides. The toes

are generally pointed downwards. Re-
duction is generally easy, but the

tendo Achillis, according to Mr. Br}--

ant, sometimes requires division before

the parts can be kept in position.
2

The opposite dislocation that of
the foot forward is still more rare.

The heel is, of course, shortened more
or less as the dislocation is more or

less complete. It is distinguished
from fracture low down, with displace-

ment, by the position of the malleoli, which would, of course, be carried

away with the foot in fracture, and, therefore, retain their natural rela-

tion to the heel
;
while in dislocation they would be nearer to the heel

than natural. Reduction has often been found impossible, but the section

of the tendo Achillis has been known to facilitate it.
3

Compound Dislocations. When these dislocations are compound, am-

putation used to be considered necessary, till Sir A. Cooper showed that

this was not always the case. It remains true, however, that it is very
frequently the safest course, though in young healthy persons, where the

vessels have escaped damage and there are no other serious complications,
the limb and the joint may ofted be saved. Anchylosis will ensue, but
the increased mobility of the transverse tarsal joint will in a great measure

compensate for this. In other cases, where there is much comminution,
the surgeon may remove the loosened portions of bone, or even excise

the whole joint.
4 When the limb is to be saved the wound must be ex-

amined and cleansed, and then carefully closed with equable and gentle
pressure. Suppuration should be watched for, and the matter evacuated
as early as possible, and such general treatment adopted as the pain

Dislocation of the foot inwards. After Pirrie.

1 De la Fracture cle 1'Extremite infdrieure du Perone. Lecons Oralos.
2
Bryant's Surgery, p. 813. Cock, in Guy's Hosp. Reports, 1855.

3 Poland, Guy's Hosp. Reports, 1855.
4 See a successful case of primary excision of the ankle by Mr. H. Lee, in Med.-

Chir. Trans., vol. Ivii, p. 137. Since the publication of that case Mr. Lee has per-
formed another similar operation at St. George's Hospital.
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Fro. 145.

or fever indicates. Secondary amputation not unfrequently becomes

necessary.

Dislocation of the astragalus, by which is meant a dislocation of that

bone, both from its articulation with the bones pf the leg in the ankle-

joint and from those with the os calcis

and scaphoid, in the tarsus, is a very
severe and dangerous injury. It must
not be confounded with that which forms
the subject of the next section, viz., the

dislocation of the bones of the foot from
the astragalus, the subastragaloid dislo-

cation, in which the ankle-joint is unaf-

fected. The diagnosis rests upon the

unnatural relation between the head or

other projecting part of the displaced

astragalus and either of the malleoli

which may be perceptible. In the sub-

astragaloid dislocation, though the head
of the astragalus is unnaturally promi-
nent, it retains its natural distance from
the malleoli

;
but when the astragalus is

itself dislocated, in whatever direction the

dislocation may have been, this measure-
ment is, of course, altered.

The directions in which the astragalus

may be dislocated are forwards, back-

wards, and to either side, the latter being
compound. The dislocation forwards is

the most common (Fig. 145). The head
of the displaced bone forms a considera-

ble prominence on the dorsum of the foot

far in front of its normal position ;
one

or other malleolus is usually buried in

the foot
;
the movements of the ankle-

joint are abolished. There may be a

wound exposing the displaced bone, and in many cases a fracture co-

exists with the dislocation, so that strictly only a portion of the bone is

dislocated. The part which retains its natural connections is generally
the articulating surface of the head.

In dislocation of the astragalus backwards the posterior edge of the

bone presses on the tendo Achillis, the tibia is prominent in front, and
the anterior part of the foot appears shortened. 1

The lateral dislocations are complicated with laceration of the skin,
and often with fracture of the malleolus, though instances are recorded
in which the malleoli have been proved to be entire.

Simple dislocations of the astragalus ought to be reduced when that

is possible. Chloroform is usually required, and the patient should be

brought fully under its influence. If the entire bone has been driven

forwards out of the ankle-joint, it is clear that the contraction of the

muscles forming the tendo Achillis has to be overcome before the bones

of the foot can be drawn away from the tibia and fibula. The first point,

therefore, is to endeavor to effect this by bending the knee and exercising

Partial dislocation of the astragalus for-

wards; the posterior part of the bone is

still in contact with the articular surface

of the tibia.

o. The rounded head of the astragalus,

projecting on the dorsum of the foot about

as far forward as the root of the great toe.

6. The external malleolus, which re-

mains in position, and in front of which
is seen the articular facet corresponding
to it on the astragalus. From a prepara-
tion in the Museum of St. George's Hos-

pital. Ser. i, No. 212 a.

B. Phillips, in Med. Gazette for 1834.
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steady traction on the foot, and if this should fail and the tendon is felt

firmly contracted, to divide it subcutaneous!}'. If reduction is still im-

possible careful search should be made for the anterior tibial tendon,
which sometimes slips round the displaced head of the bone and prevents
its reduction. If this or any other tendon can be felt on the stretch it

will be well to divide them. Finally, on the failure of all such efforts,
the case is to be left alone. Instances have occurred in which all has

gone on well, union has taken place between the displaced astragalus and
the parts around it, and the patient has recovered with a foot lamed, in-

deed, but quite useful. Usually, however, matters do not go on so kindly.
Either suppuration sets in or else (with or without suppuration and dif-

fuse inflammation) gangrene comes on. In the latter case amputation
should be at once performed as low down as is consistent with dividing
healthy parts. In cases of suppuration unaccompanied by gangrene, in

healthy youthful subjects, the bone should be excised, and even in those

more advanced in life the same course is perfectly defensible. A free

incision should be made so as to avoid the anterior tibial arten', the bone
should be denuded sufficiently to afford a firm grasp for the lion-forceps,

b}' means of which it should be twisted out of its bed, any remaining at-

tachments being divided, and care being taken to avoid the tendons,
vessels, and nerves. Recovery is marvellously complete after this opera-
tion. I have seen patients who were able to walk almost if not quite as

well and as far as before the injury.
In cases of compound dislocation the choice generally lies between ex-

cision and amputation, the surgeon being guided by the amount of con-

comitant injury, and by the state of health and age of the patient. There
are even cases in which the injury to the surrounding parts is slight and
the patient's condition exceptionally encouraging, where an attempt may
be made to reduce the bone and procure its consolidation with the parts
around in which case, though the movements of the ankle will be abol-

ished, the foot will be on the same level as the other. Such an attempt
to save the bone could, however, only be justifiable in the most favorable

conditions of age and health. As a general rule the removal of the dis-

placed bone is indicated.

Subastragaloid Dislocation. The rest of the foot is sometimes dislo-

cated from the lower surface of the astragalus, an injury which was at

first confounded with the dislocation of the astragalus itself, and which

certainly bears a good deal of resemblance to it, both in its s}
7mptom8

and treatment; but as the anatomy of the injury is quite different, and
there are some important points of difference in its surgical management,
it is necessary to bear the difference in mind. A comparison of Figs.
145 and 146 will make it clear to the reader at once. In the former the

astragalus has been driven in great part out of the box formed for it by
the upper articulations of the ankle above, the joint surfaces of the cal-

caneum below, and that of the scaphoid in front. In the latter, on the

other hand, the astragalus retains its connection with the bones of the

leg, the ankle-joint is quite intact, and the injury affects only the astrag-
alo-calcanean and astragalo-scaphoid joints. The other bones of the foot

are, in fact, driven off from the lower surface and head of the astragalus.
Hence the term "

nubastragaloid dislocation "
i. e., dislocation of the os

calcis and scaphoid bones from the astragalus which is now usually ap-
plied to the injury.
The main diagnostic sign, as explained in the previous section, is the

natural distance between the head of the astragalus and the malleoli or
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malleolus. This can always be ascertained
; for, though one malleolus

may be buried in the soft parts, the other is thereby rendered prominent.
1

The foot is displaced usually inwards or outwards, the sole being
everted in the former and the external malleolus buried, and vice versa

FIG. 146.

Subastraecaloid dislocation. Mr. Keate's case, described by Mr. Pollock in Med.-Chir. Trans., vol. xlii,

p. 40. a. Tendon of tibialis anticus. 6. The head of the astragalus projecting beyond and internal to

this tendon, which is lodged in the neck of the bone. The astragalus is still in its natural connection

to the bones of the leg. Its posterior inferior extremity is pressed into the groove on the upper surface

of the os calcis. There is no fracture except of the tip of the external malleolus, which still retains

its ligamentous connection with the os calcis. The tendons are seen not to have been divided, and the

dislocation remained unreduced. Amputation was afterwards required, but the patient died. From
a preparation in St. George's Hospital Museum. Ser. i, No. 212.

in the latter form of dislocation. In the dislocation of the foot outwards,
the tibial tendons being displaced, one or other of them is apt to slide

behind the head of the astragalus. In the figure it is the tendon of the

tibialis anticus which thus embraces the neck of the bone
;
in other cases

it has been that of the tibialis posticus, while a case is on record2 in

which reduction could not be effected until both these tendons had been
divided.

Subastragaloid dislocation of the foot, either backwards or forwards,
also takes place, the latter much more rarety, as it seems, or displacement
anteriorly or posteriorly is combined with the lateral dislocation. This
was so in the case which furnished our illustration the bones of the foot

being driven so far backwards that the projecting head of the astragalus
rested on the cuneiform bones, and its calcanean facets on the cup-shaped
articulating surface of the scaphoid.
The treatment of this injury will depend, in the first place, on the pres-

ence or absence of laceration of the skin, or of extreme contusion. If the

injury be compound, most surgeons hold that amputation is necessary.
There are, however, cases in which an attempt to preserve the part may
be made, such cases being those in which the wound is a tolerably clean

one, the soft parts little injured, and the patient young and in good health,
In other cases, where the astragalus is much exposed or somewhat injured,

1 In a case quoted by Mr. Pollock, from Sir J. Paget's practice, it is said :
" Them

was no swelling about the foot or ankle, and the nature of the injury was as evident

as it would have been in a skeleton. The astragalus was felt in its normal relation

to the tibia and fibula."
2
Quoted by Mr. Pollock in Med.-Chir. Trans., vol. xlii, p. 66.



DISLOCATIONS OF .FOOT. 333

hut the other conditions are favorable, it is right to excise the astragalus.
But in the majority of compound dislocations the better course appears
to be to remove the foot, which may be done either by Syme's or Piro-

gofFs method, or by the subastragaloid amputation, if the projecting bone
be uninjured.

In simple and other dislocations, when the surgeon determines to reduce
the dislocation, the patient should be thoroughly narcotized, the knee bent

and the foot extended, so as to relax the gastrocnemius as much as possi-

ble, and attempts made to manipulate the parts into position. This will

often succeed, especially when the foot is dislocated inwards or forwards.

But if the tendo Achillis is much stretched, and all attempts at reduction

increase its tension, it will become necessary to divide it subcutaneously,
and then the dislocation inwards will probably yield to the manipulation.
In the dislocation outwards the tibial tendons should next be divided, if

they can be felt on the stretch. There are, perhaps, cases in which these

tendons may require division, and not the tendo Achillis. Finally, on
the failure of these measures the case should be left to itself, the foot

being lightly supported on a splint, and cold sedulously applied to ward
off inflammation. On the first appearance or threatening of active in-

flammation excision of the astragalus should be performed, otherwise

amputation may become necessary.

Tarsus, Metatarsus, and Phalanges. Dislocation of any of the sepa-
rate bones of the tarsus is an accident of doubtful occurrence. Such ac-

cidents have been described, but the correctness of the description is

still uncertain, except that the internal cuneiform, it seems certain, is

sometimes dislocated along with the first metatarsal bone. Dislocations

of the metatarsus affect either single bones, two or more, or finally the

whole metatarsus. Dr. R. W. Smith1 has recorded two cases in which
he found old dislocations of the metatarsus upwards, and has figured and

minutely described the appearances both before and after dissection; and
Dr. Hitzig has collected twenty-nine cases of various dislocations of the

metatarsus, in sixteen of which the whole metatarsus was dislocated, viz.,

in eleven upwards, in one downwards, in three outwards, and in one in-

wards. Thus the dislocation upwards is seen to be by far the most com-
mon. 2 These injuries are usually caused, according to Professor Smith,
by a fall or leap from a height, but may also be produced by a weight
passing over the foot. The symptoms are obvious

;
the hinder part of

the foot and the ankle are natural; in dislocations of single bones or of

part of the metatarsus the toes are correspondingly shortened, and the

projection of the displaced bones is quite perceptible ;
in the dislocation

of the whole metatarsus the whole foot is shortened and the sole rendered
convex instead of concave. If the injury is recent, extension and coun-
ter-extension under chloroform, with pressure on the displaced bones,
will probably succeed in reducing it; but Hitzig wisely deprecates too

violent attempts at reduction, and the accounts of several cases show
that even if the dislocation be unreduced the foot in time becomes useful.

The toes are but rarely dislocated, and then it is almost always the first

phalanx, arid is always upwards. The great toe is most commonly the

subject of this lesion, and when it is so the same difficult}
1

may be ex-

perienced as in the thumb, and probably from the same cause. As the

1 On Fractures and Dislocations, p. 224.
8 Berlin Klin. Wochenschrift. SetSee an abstract in New. Syd. Soc. Bienn. Retr.,

1865-6, p. 273.
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injury is often compound, there would be no hesitation in such a case in

removing the head of the bone
;
but in simple dislocation, if there were

much difficulty in reducing it, it would be better to leave it alone. Of
the dislocation of the second row of phalanges Malgaigne could find only
two examples, and in both the dislocation was compound and was

reduced.

CHAPTER XVI.

GUNSHOT WOUNDS.

GUNSHOT wounds are defined as wounds caused by missiles projected by
the force of an explosion, and they are therefore sometimes divided into

those which are direct, i. e., caused by a body which (like the bullet or

the fragment of a gun which has burst) is projected by the force of the

explosion itself; and indirect, i. e., caused by some body (such as a splinter
or the fragment of a wall) which has been set in motion by the projectile.

Mode of Union. Gunshot wounds are lacerated and contused in the

highest degree, and therefore are commonly followed hy sloughing ;
but

this is not always the case, and Dr. Simon, of Rostock, has recorded some
instances of primary union after such injuries;

1 and this possibility of

primary union has been probably increased by the introduction of the

modern " arms of precision," which project their bullets at a greatly in-

creased speed, so as to cut through the tissues more like a knife (a result

to which the conical shape of the bullets also contributes), instead of

tearing and contusing them, as the old bullets always did, since these

latter rapidly lost their velocity as they traversed the tissues. But as

respects the fatality of gunshot injuries any slight diminution in the ten-

dency to sloughing in the track of the wound which may be occasioned

by the use of rifled arms is far more than counterbalanced by the great
increase of force acquired by the projectiles used in modern warfare. It

is not only that their great speed enables them to pass through the body
of one man after another when standing in a mass a result to which
their lower trajectory also much contributes, and therefore that they cause

many more wounds in proportion to the number of bullets discharged
but also the wounds inflicted on each individual are more grave. For the
old round bullets used to be constantly deflected by the edge of a bone,
a tense fascia, a muscle suddenly starting into action, and thus the sub-

jacent viscera often escaped, so that a ball might enter at the front of the

chest and pass out at the back, and yet the track might be entirely out-

side of the ribs. No such obstacles avail to check or turn aside the

course of the newly invented rifle-balls
;
the bones are shattered, and their

fragments are the source of complicated mischief; the viscera far more

rarely escape, and the bullet often passes through a limb thrown in front

of the body into the trunk, or vice versa. The old distinction also which

1 NewSyd. Soc. Biennial Retrospect, 1867-8, p. 325. Deutsche Klinik, 1867, p. 261.



SYMPTOMS OF GUNSHOT WOUNDS. 335

used to be made between the wounds of entrance and exit is inapplica-
ble in those made by such projectiles at their full speed. Bullets which are

moving at moderate speed are so checked and slackened as they pass

through the tissues that when they emerge they tear and turn outwards
the parts through which they pass. The entrance-wound is comparatively
small, and either flat or inverted

;
the exit-wound is much larger, more

lacerated, and its lips everted.

Wind Contusions. There are gunshot injuries which are unaccom-

panied by any skin wound. These used to be called u wind contusions,"
and were supposed to depend on the mere windage of the ball, but now

they are referred to oblique impact, since it has been abundantly shown
that balls may pass so close to the body as to cut the clothes without

producing any injury, provided they do not touch. These gunshot con-

tusions are often very grave injuries, for though the skin is not broken
the muscles and other deep parts may be so disintegrated that traumatic

gangrene speedily follows. Gunshot wounds are often complicated by the

lodgment of the bullet, or of a fragment of it, or of pieces of the clothes

or articles which the patient has had about him, or foreign substances
from without, or even of portions of a comrade's body. Lodged bullets

may travel to a considerable distance without any obvious symptoms, or

they may remain quietly imbedded, or encysted, though in the latter case

if in the neighborhood of important and sensitive organs (such as a nerve),

any slight movement or attack of inflammation may renew the painful

symptoms first produced by the injury. Wounds from cannon-balls and
from fragments of shells often produce the most extensive and ghastly
mutilations.

Examination of the Wound. A common gunshot wound is divided into

the wound of entrance, the track, and the wound of exit. Sometimes the

bullet splits, and there is more than one wound of exit, or a portion may
lodge whilst the rest passes out. From this circumstance, and from the

much more common lodgment of foreign bodies, it is always necessary to

examine the wound, whether there be an orifice of exit or not. This is

best done with the finger, if the size of the wound permits its introduc-

tion
;
otherwise a probe must be used proportioned to the length of the

wound. Balls and foreign bodies are as a rule to be removed at once,
unless in the judgment of the surgeon the operation for their extraction

would cause greater mischief than the sj^mptoms they might occasion if

left behind could do.

The symptoms of gunshot wounds are of course as various as their situa-

tion and extent, but some general remarks may be made on the shock,
the pain, and the haemorrhage which are immediately caused by them.
The shock depends a good deal on the state of the patient's mind, and on
his nervous constitution as well as on the part injured. Thus, though
shock is usually and doubtless correctly enumerated among the symp-
toms of a gunshot wound of the lung, yet cases occur where the lung has

been perforated without any marked collapse, and again others in which the

most severe shock has accompanied a small flesh wound. The pain, again,
is very variable, and often in the heat of a battle is perfectly unnoticed

;

so that a patient is brought in as suffering from a single wound, in whom,
on examination, a second wound is found of which he has been quite
unconscious.
The pain is often referred to the extremity of a nerve which has been

injured at some remote part of its course. Thus, Professor Longmore
relates the case of an officer who supposed the upper part of his arm had
been smashed, and ran to shelter supporting the limb, which he believed
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was broken. On examination the wound was found to be confined to the

neck, and the sensations were due to injury of the brachial plexus.
1

Haemorrhage is not a prominent feature ofgunshot wounds. The main ves-

sels very often escape injury altogether, even in wounds directly leading
down to their course, and when they are hit they are usually so contused

and lacerated that they do not bleed. But to this there are of course many
exceptions, and there is an impression (which has never been brought to

proof) that death on the field of battle very frequently occurs from wounds
of the large vessels of the thorax. When a limb is torn off, whether by
cannon-shot or otherwise, the main artery is generally seen pulsating up
to the point at which it has been torn, and often hanging beyond the

surface of the wound, exactly in the same way as when it is drawn out of

a stump and twisted.

Treatment. In the treatment of gunshot wounds the first thing is to

get the patient as soon as possible into a place of security. If he is in

a state of syncope it may be proper to give a little stimulant at once.

Some extemporized support should be arranged for a fractured limb;
wounded arteries should be compressed or tied, if they are exposed, or

possibly a tourniquet may be adjusted. When all this is arranged he is

to be removed to the place where the definite treatment is to be under-

taken, and then a thorough examination is made, the object of that ex-

amination being
"
(1) a correct knowledge of the nature and extent of

the wound, (2) removal of any foreign bodies which may have lodged,

(3; adjustment of lacerated structures, and (4) application of the pri-

mary dressings" (Longmore). The examination is most easily made
immediately after the injury, since then sensibility is numbed, and there

is less swelling. The patient should if possible be put in the attitude in

which he was when he received the wound, as this will often give valua-

ble hints as to the possible course and place of lodgment of the ball
;
his

clothes should be carefully inspected, in order to see whether any pieces
have been carried in with the bullet, and the- track should be attentively
examined for fragments of the clothes, the bullet, splinters from it or
from the bones, and any other foreign substances. No search, however,
should be made in wounds penetrating the great cavities of the body.
The skin is only to be divided when such division is necessary in order
to extract bullets or fragments of shell (of which very large pieces some-
times pass in through a comparatively small wound), or to tie vessels or

replace herniated viscera. The old plan of enlarging the orifices of gun-
shot wounds to obviate retention of matter is quite given up.
The detection of a bullet or lodged foreign body is by no means easy.

Fragments of clothes can hardly be detected by any other means than
the finger; but very important questions sometimes occur (as in the cele-

Fio. 147.

Nfelaton's probe. The bulb at the end is of white china.

brated case of Garibaldi) with reference to the detection of bullets. It

is for such cases as these that the various instruments enumerated by Mr.

Longmore
2 have been invented: Nelaton's test- probe, in which a small

knob of biscuit-china is prepared for taking an impression of lead or

1

Syst. of Surg., 2d ed
,
vol. ii, p. 136. 2

lb., p. 146.
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rust, on being rubbed against a leaden or iron projectile ; Lecompte's
"

stilet-pince," in which an arrangement exists for nipping off and bring-

ing away a minute fragment of the foreign body; and the electric indica-

tors of Rhumkorf and De Wilde, in which contact with metal at the

bottom of a wound is indicated by the ringing of a bell. I believe I

should be right in saying that none of these contrivances have been

proved to be of undoubted utility.
1

For the extraction of lodged bullets numerous contrivances have been
invented. That which seems most in favor with military surgeons is

Coxeter's extractor. Forceps are also contrived the blades of which can

FIG. 148.

Coxeter's extractor.

be introduced separate and then connected together, as midwifery forceps

are, while in the wound.
Parts torn by gunshot wounds are only to be replaced as far as may be

necessary to prevent subsequent deformity in cicatrization; for since pri-

mary union is not to be expected, it is useless to be very exact in their

adjustment; and the dressings should be as light and cool as possible, so

as to moderate and allow for the swelling which will ensue. As suppu-
ration comes on the openings must be kept free. Gentle syringing with

tepid water or weak astringent lotions is well spoken of by Mr. Longmore,
as keeping the discharge free and removing any torn fibres of cloth which

may have stuck inside the wound. Free incisions must be practiced when
the swollen condition of the parts or the bagging of matter requires it,

and the strictest attention must be given to keep the wounds clean, and
in hot weather or tropical climates to keep them free from flies, which are

not only in such circumstances dreadfully annoying, but also appear often

to act as carriers of contagion.
The constitutional treatment should be simple and supporting. Iron,

both internally and as a lotion, often seems very useful. The wound
heals gradually after the separation of the sloughs from its track

;
and

during this separation secondary haemorrhage may occur, and is the more
to be apprehended the nearer the ball has gone to the known course of a

large vessel. It may sometimes be advisable under such circumstances
to leave a tourniquet, loosely applied, in charge of the attendant, with

instructions to screw it down if the vessel should begin to bleed. If

1 With regard to the use of N61aton's probe,.since much stress is sometimes laid on

using it and in a late trial at Dublin the surgeon was severely censured for not hav-

ing done so it may be right for me to record an error into which I was led by trust-

ing to it. A man was admitted into St. George's Hospital under my care in whom
the bullet of a small pistol had passed' into the foot from above. A small wound over
one of the mKatarsal bones exposed some smooth, hard body. The question in this,
as in Garibaldi's case, was whether this was the edge of the bone or the bullet. To
settle this we employed Nelaton's probe. This probe was used in my absence by two

gentlemen on whose accuracy I relied, and who assured me that the metallic film

which it brought away was quite distinct, and this I believe to have been the case.

On repeating the experiment we could not find any such film. I then cut down and
examined the parts, when it turned out that there was no bullet there. It had passed
down into the soft tissues of the sole. I have no doubt that in this case the bullet

had left a streak of lead on the bone, which, stained the probe aoid. thus led to the

error.

'22
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haemorrhage occurs, no time should be lost in cutting down on the artery
and tying it above and below, if the state of the parts admits. Should

it be impossible to find the artery, or should it be so disorganized as not

to bear a ligature, the choice lies between compression in the wound,

tying the trunk artery above, or amputation. The surgeon would incline

to the first alternative in all ordinary circumstances
;
but if local pressure

carefully made has failed, and if the haemorrhage is urgent, the second

alternative, that of tying the main artery at a higher point, may be

adopted in the upper extremity in almost all circumstances, and in the

lower where gangrene does not seem imminent. In other cases it would

be better to remove the limb.

A few points must be noticed in the surgery of gunshot wounds in

each region of the body in which their prognosis, diagnosis, or treatment

differs in some respects from that of the ordinary injuries of civil life.

Gunshot wounds of the head are always to be looked on with grave ap-

prehension. Even simple contusions may be accompanied by fatal injury
to the brain, and many histories are on record showing the rapidly fatal

result of drinking or excitement after injuries which had not been known
to involve any deeper mischief than a mere bruise or a small contused

wound on the head. Such is the case quoted by Longmore, from the

surgical history of the Crimean campaign, of a man who was sent home
from the Crimea after a superficial wound of the head, and in whom, after a

drinking bout, coma supervened, and he died shortly afterwards. "Post-
mortem examination showed traces of inflammatory action in the dura

mater, and just anterior and superior to the corpora quadrigemina was a

tumor the size of a walnut composed of organized fibrin and some
clotted blood." In this case the existence of some mischief was sus-

pected in consequence of persistent headache, on account of which the

man was invalided
;
but a similar result has been known to take place

without any symptom having been observed. The same liability to re-

mote and unapparent injury of the brain and other parts renders all gun-
shot wounds of the skull more serious than similar injuries are in civil

life. Thus fracture or fissure may extend far beyond the part struck, or

the internal table maybe fissured and driven in with little or no apparent

injury to the external, or the meningeal vessels or the brain itself may
be lacerated. Fractures with depression are usually fatal unless the de-

pression is very slight, since the brain is generally injured. And pene-

trating wounds of the brain are still more certainty fatal. Out of eighty
-

si-x cases recorded in the history of the Crimean war none survived. Never-
theless there are instances of recovery in which either the ball has passed
out again or has become encysted in the brain, though in the latter

.instance it may set up secondary inflammation at any subsequent period.
The treatment is to be conducted on the same general rules as in other

injuries of the head. In men previously in strong health both the general
and local treatment should be strictly antiphlogistic. Venesection is of
the greatest service in such cases, and the constant application of cold to

the head, strict rest in a darkened room, and low diet, are also undeni-

ably requisite. Trephining should, as a general rule, be avoided
;

at

least this seems the opinion of the most experienced military surgeons.
Professor Longmore speaks as follows on this head: "Two or three

.instances are known in which the course of a ball has been traced from
'the site of entrance across the brain, and trephining resorted to for its

extraction with success
;
but there, are also many others in which the

mere operation of the extraction of a foreign body has apparently led to

the immediate occurrence of fatal results. Moreover, splinters of bone
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are not unfrequently carried into the brain by balls, and these may
observation

;
or the ball itself may be divided and enter the brain in

different directions, as was observed in the Crimea, when the operation
of trephining can only be an additional complication to the original

injury, without any probable advantage. Where irregular edges, points,
or pieces of bone are forced down and penetrate not merely press upon

the cerebral substance, or where abscess manifestly exists in an}
r

known site, or a foreign substance has lodged near the surface, and
relief cannot be afforded by the wound, trephining may be resorted to

for the purpose; but the application of the operation, even in these cases,
will be very much limited if certainty of diagnosis be insisted upon. In

all other cases it seems now generally admitted that much harm will be

avoided, and benefit more probably effected, by employing long-continued
constitutional treatment, viz., all the means necessary for controlling and

preventing the diffusion of inflammation over the surface of the brain

and its membranes the most careful regimen, very spare diet, strict

rest, calomel and antimonials, occasional purgatives, cold application

locally, so applied as to exclude the air from the wound, and free deple-
tion by venesection, in case of inflammatory symptoms arising. Similar
remarks will apply in case of lodgment of a projectile within the brain.

If the site of its lodgment is obvious, it should be removed with as little

disturbance as possible, but trephining for its extraction on simple infer-

ence is unwarrantable."

Gunshot wounds of the spine are usually complicated with injury ol

other parts, and the mischief to the column and cord is extensive and

probably fatal. Little can, therefore, be done in most cases. There are,

however, instances of the impaction of a bullet in or near the laminae in

which much good has been done by cutting down and extracting it, so

that in any case where there is reasonable ground for suspecting that the

bullet has lodged in an accessible situation, it is justifiable to cut down
and ascertain whether this is the case

;
and if the bullet can be felt im-

pacted near the spinous process or laminae, its extraction should un-

doubtedly be attempted.
A case occurred some years ago in London in which Mr. Canton suc-

ceeded in removing a bullet which was lodged in the upper part of the

spinal column, and the patient recovered. 1 The case which recently
occurred in Dublin is also well known, in which Mr. W. Stokes made
an attempt to extract a bullet which was lodged in the atlas.

2 The man
died, and the treatment was blamed, but most unjustly, as there is no
doubt that such an attempt should be made whenever there are no special
counter-indications.

Gunshot wounds of the face are more distressing and horrible than

dangerous, that is, if they are limited to the face. Large parts of the

features may be shot away and yet the patient survive. But they are

1 The Lancet, July, 1861. In this case (the details of which are of a most interest-

ing nature) the bullet had been fired from a very short distance, and struck against
the spinous process, or some part of the arch, of one of the highest cervical vertebrae.

The wounded man felt a momentary shock, and thought himself paralyzed ;
but on

being again shot by his assailant in the face, and losing a good deal of blood, his

powers of motion returned, and that to so vigorous a degree that he was able to

carry out successfully a dreadful and protracted struggle for his life, which ended in

the death of his assailant, from repeated blows on the head. A portion of bone ex-

foliated from the injured vertebrae; but the man recovered completely.
2 Brit. Med. Jour., 1871, vol. ii, p. 716.



340 GUNSHOT WOUNDS

liable to be complicated with injury to the skull, pharynx, larynx, or

large vessels, which may easily cause death
;
and there are often very

distressing though not fatal consequences from lesions of the eyes or of

nerves, ducts, etc. These wounds are also peculiarly liable to secondary
haemorrhage. It is to be noted, however, that much may be done in the

way of saving deformity by replacing parts, even if the whole of the

part replaced may not preserve its vitality, so that chloroform should be

administered, the torn parts replaced, trimmed up if they are lacerated

beyond all hope of union, and sewn together as neatly as is possible.

In gunshot wounds of the neck the large vessels often escape injury,
otherwise the case terminates fatally at once. When the oesophagus is

injured nothing can be done beyond supporting the patient with nutrient

enemata, and when this is no longer possible endeavoring to convey food

into the stomach through the wound till the latter has contracted suf-

ficiently to allow a tube to be passed from the mouth. In wounds of

the trachea the opportunity of performing tracheotomy below the wound
is sometimes, though rarely, obtained. If, however, the trachea is

wounded, but there are no indications of portions of cartilage or foreign
bodies being in the trachea, and the patient breathes easily, it is better

to let him alone.

The great nerves at the root of the neck may be wounded or contused
and I have already alluded to a case of wound of the brachial plexus
but little can be done in the wa}^ of treatment. The reader is referred

to the section on Injuries of Nerves.

Gunshot wounds of the chest are divided into penetrating and non-pene-

trating, the latter being those in which the serous membranes (pleurae or

pericardium) are not opened, and the former where they are. Again, in

penetrating wounds, the contained viscera may be injured or may not.

Non-penetrating wounds present few peculiarities. It may be noted that,
when the ribs are fractured, such fractures are more comminuted than in

the injuries of civil life, and that the fragments may wound vessels or be
driven into the lung even when the bullet itself has not penetrated.

s And
it should also be remembered that without penetration, and even without

any fracture of the ribs, the lung may be more or less bruised or lacerated.

Diagnosis of Wound of the Lung. -In penetrating wounds the chief

point is to decide whether or not the lung has been injured. The symp-
toms of injury of the lung are shock, haemorrhage from the wound, hremo-

thorax, haemoptysis, dyspnoea, traurnatopncea, and emphysema. These

symptoms are of different value in proving the point, and any of them

may be present in cases where the lung is not wounded, and absent in.

cases where it is, so that it may be said that there is no one symptom
which is absolutely pathognomonic. Yet the presence of all of them, or

of the great majority, or of the leading symptoms in a very high degree,
renders it extremely probable that the lung is wounded, and justifies the

surgeon in that diagnosis.
Shock is a very variable s}^mptom. It is frequently present to a great

extent in cases where no serious mischief has been done, and it has been
often found absent where the lungs have been perforated. Its presence
could, therefore, only strengthen a diagnosis which lias been formed upon
more reliable symptoms.

External hsemorrhage from the wound, if abundant, and if there is no

large vessel near in the parietes (and there is rarely any such vessel),
must come either from the lung or from an intercostal or internal mam-
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raary artery within the chest. The direction of the wound, and the result

of introducing a small spatula or piece of card (if it can be done without

risk) into the inside of the parietes, will enable the surgeon to form an

opinion as to which of these two is the source of the bleeding. Still, by
itself, external haemorrhage is only one of the minor diagnostic symptoms
of wounded lung.

Hsemothorax, if considerable, usually comes either from the substance
or the root of the lung; in the latter case it is almost certainly fatal, and
in the former very often is so. Still a good deal of blood may pass into

the pleura from a wound of the intercostal arteries without wound of the

lung, so that haemothorax also is not an infallible symptom.
Haemoptysis may occur from mere bruising of the lung without any

absolute penetration, and therefore does not by itself prove even that

the wound has opened the chest. But if haemoptysis is very copious it

renders it very probable that the lung has been wounded
;
and this is

converted almost into a certainty if the blood is churned up together with

air into an abundant pink froth, and especially if a similar pink froth

escapes from the wound.

Dyspnoea is a very variable sign, and depends in a great measure on
the patient's previous condition and other circumstances which it is

hardly possible to enumerate
;
and it is often present in mere wounds of

the parietes.

Traumatopncea, or the passage of air out of the wound, is possible with-

out any wound of the lung; for the pleura having been laid open, the air

may pass in through the wound as the parietes recede from the lung in

inspiration, and then be forced out again as they descend in expiration.
It is, however, a symptom which must always excite the surgeon's suspi-
cion

;
and it proves, at any rate, that the wound is a penetrating one.

Emphysema is rare in any case, since the wound usually allows the air

to pass freely out of it, but otherwise the same observations apply to it

as to traumatopnoea.
Treatment. From this it will be seen that it is usually possible to form a

diagnosis which, if not mathematically certain, yet is practically sufficiently
accurate to justify prognosis and treatment As to the former the injury
is a very dangerous, but not an absolutely hopeless one, the dangers being
primarily from haemorrhage, and consequent exhaustion or asphyxia, and

secondarily from inflammation. It is, therefore, to the avoidance of these

dangers as far as possible that treatment is to be directed. In the first

place, collapse, if not so profound as to threaten to prove fatal, should
not be interfered with, as it tends to check bleeding and gives time for

clots to form. Any vessels which may be accessible must be tied. Strict

quiet must be enforced. The application of cold externally may be use-

ful. Opium should be administered in full doses, and internal styptics

(such as gallic acid and acetate of lead), though little to be relied upon,
may possibly be of service. If the patient is strong enough he may be

bled to syncope from a large opening in the vein ("pleno rivo"). No
probing or meddlesome searching of the wound is in the least degree jus-

tifiable, but foreign bodies which are accessible must be carefully re-

moved, and the finger may be cautiously inserted into the wound to

replace depressed or comminuted fragments of bone, when there is good
reason to believe it necessary. The patient should be put in such a posi-
tion as is easy to him and will not favor the gravitation of fluid into the

pleura, so that he is usually placed on or inclining to the injured side,
and the wound is to be lightl}

r dressed. The practice of sealing the

wound with a view of repressing haemorrhage has not proved successful.
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If blood accumulates in the pleura it must be removed, either by incision

or by tapping.

Subsequently, when symptoms of pleuro-pneumonia come on, the main

questions of treatment are as to the administration of antimony and as

to venesection. Antimony often affords great relief in wounds of the

chest when the patient is strong and florid, and when he finds a difficulty

in expectorating the fluid which passes into the bronchial tubes. If given
it should be in small but frequent doses (viz., tig v : x of the Vinum Ant.

every three hours).
The use of bleeding in gunshot wounds of the lung was no doubt car-

ried to excess by Guthrie and the older surgeons, yet there can also be

no doubt that it often affords the greatest relief and benefit in these as

in other injuries of the chest. It may be used, as above stated, primarily
in order to induce an artificial collapse, though this is rarely done in the

present day, since it is believed that the weakness so produced renders

the patient less able to bear the subsequent inflammation. At a sub-

sequent period venesection to a moderate amount is indicated when the

dypsnosa is in excess of the shock
;
that is to say, when the patient is

suffering much from oppression, with congested face and lips, and the

pulse is firm or even hard, he will derive great immediate relief from

losing about ten ounces of blood, and in all probability will be well able

to bear one or even more repetitions of the bleeding. But when the face

is pale and the pulse small, bleeding will probably only hasten his death.

Gunshot wounds of the heart do not differ from other wounds of the

same organ, except in their even more certain fatality.

Wounds of the abdomen, like those of the chest, are divided into non-

penetrating and penetrating. Of non-penetrating wounds nothing need
be said here. In penetrating wounds the viscera are usually injured, and
some collapse is generally present. The diagnosis of the exact nature of

the injury is not always easy, and indeed it maybe of a very complicated
character, the bullet having passed through several viscera, or man}' coils

of intestine, besides having wounded vessels or bones in its course. The

diagnosis of the viscus injured must be made from the same symptoms
as in other wounds, e. </., the haematemesis and pain in taking food which

accompanies wounds of the stomach, the escape of fsecal matter or gas in

injuries of the intestines, etc. Penetrating wounds of the abdomen are

not always fatal
; recovery with or without faecal fistula sometimes ensues.

In shell-wounds or other large lacerations the viscera may protrude, either

uninjured or wounded. In the former case their prompt reduction is

necessary. If wounded intestine protrudes the surgeon must decide, from
a careful examination of the extent and nature of the wound, whether it

can be sewn up and returned with any prospect of success, or whether it

is necessary to attach it to the wound and make an artificial anus. Pro-
trusion of the solid viscera with wound hardly occurs except in injuries
which are necessarily fatal.

The diaphragm may be perforated by a wound, and phrenic hernia may
be thus caused, or the bullet may lodge in the pleura, in which it may roll

about loose. Mr. Guthrie was in the habit of teaching that in such cases

the proper course was to cut into the pleural cavity in the last intercostal

space and extract the ball
j

1 but no case in which that operation has been

performed is as yet on record, except where the bullet has been felt
;
nor

does it seem that the diagnosis is quite so certain as would be required for

1 Outline's Commentaries, 1855, pp. 491-497.
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so grave an undertaking. In some cases the irritation of the foreign body
on the diaphragm has led to constant and spasmodic cough, but in others

no such sign of the presence of the bullet has been observed,
1 and I think

no one would now feel justified in cutting down in search of a bullet un-

less he had felt it.

Wound* of (he Hypogastrium. A perforating wound in the hypogas-
trium may involve the bladder. The bladder may be reached either from
above the pubes, through the peritoneum, or below the reflection of that

membrane or through the perineum. It may even be reached in the

female through the vagina
2 without any serious injury to the soft parts,

and it would be possible that it should be wounded in the male from the

rectum,
3

though in such a case the perineum or ischio-rectal fossa must
be also injured. If the ball, or a portion of the clothes, should remain
in the bladder the usual symptoms of foreign body or stone will follow,
and the usual operation has often been performed with success.4 A wound
of the bladder through the peritoneum will, in all probability, prove fatal

;

but recovery has often been recorded in wounds which were therefore as-

sumed not to have implicated that membrane. The use of the catheter

in penetrating wounds of the bladder is generally indicated, unless the

external wound is free enough to provide complete exit for the urine.

Whether the catheter should be left in or not will depend on circumstances,
such as the ease or difficulty of its introduction, and the irritation which
it causes; but it must, at any rate, be used often enough to prevent any
distension of the bladder, unless the patient can pass water himself, which
is rarely the case. If any foreign body is felt in the bladder its imme-
diate extraction is imperative.
Wounds of the penis, scrotum, and testicles are rare as uncomplicated

injuries, and those of the external parts in the female almost unknown.
Their treatment involves no special points.

Gunshot wounds of the extremities need only be noticed here when com-

plicated with lesions of bone, or presenting some other peculiarity. The

general rules of surgery are only modified in these injuries by the exten-

sive splintering of the bones which bullets, and especially the conical bul-

lets, cause, and the osteomyelitis which is so likely to follow,
5

by the

consequences of the sloughing which almost always follows gunshot
wounds, and by the circumstances under which the great majority of these

injuries are treated. All these peculiarities are very unfavorable for the

1 See the case of Thain, related by Mr. Poland in Syst. of Surg., vol. ii, p. 593,
2d ed.

2 Emmet, on Vesico-vaginal Fistula, p. 221.
3 There is a striking case described by Mr. Hewett in the Path Trans., vol. i, p.

152, and of which a preparation is preserved in the Museum of St. George's Hospital,
Ser. ix, No. 35, of wound of the bladder through the rectum by the broken upright
of a chair, on which the patient fell. There is no reason why a bullet should not

pass in the same direction, though I am not able to refer to a recorded case.
4 Mr. Dixon gave, in the 23d vol. of the Med -Chir. Trans., references to fifteen

cases in which this operation had been performed, and with success in a very large

proportion of them. He also mentions one in which a small bullet which had passed
into the bladder was voided by the urethra.

5 The figures in the text (p. 344) are interesting examples of the great splintering
and extensive injury which conoidal bullets inflict on the bones, as contrasted with the
more limited effects of round bullets. They also show conditions of the articulating
end appropriate for excision, at least in the upper extremity. It seems doubtful
whether excision of the knee could be practiced successfully if the bone were splin-
tered as in Fig. 149

;
but it might be ventured on if a bullet were lodged in the head

of the tibia or in the femur, and the bone were not splintered, as in Fig. 150.
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success of excision, in comparison with amputation., in the lower ex-

tremity. For the success of excision of the hip and the knee it seems
essential that the bone exposed should be uninjured, the soft parts pre-

disposed to healthy action, and, above all, that the patient should be left

undisturbed for a long period. None of these things are so essential in

excision of the shoulder or elbow. Accordingly we find that the two

FIG. 149.

Injury of the head of the humerus by a conoidal bullet. The bullet (shown by the asterisk *) has

entered apex first, and is imbedded in the cancellous tissue, its base being on a level with the surface

of the bone. Great splintering has followed. A and B show the condition of the head, and c the fis-

sured state of the shaft at the part where the operation of resection has been performed. It is prob-
able that these fissures extended some distance in the shaft below the line of resection.

latter operations were brought into general acceptance mainly in conse-

quence of their success in warfare,
1 while the excisions of the hip and

knee, although they have sometimes succeeded in war, can count very
few successes either in these or in any other primary injuries. This well-

known fact makes a great distinction in the surgery of gunshot injuries
in the upper and lower extremities.

The following are, I believe, the main maxims of practice in gunshot
injuries of the extremities :'

2

I. In the Upper Extremity. If the lesion of the soft parts does not
seem too extensive do not amputate. Do not perform any formal excision

unless the shoulder or elbow is opened, but remove loose fragments of

bone, provide free exit for discharges, and put the parts in a favorable

position for union. In injuries of the shoulder and elbow, however, the

patient has a better chance of a useful limb if the usual amount of bone

1 The success of Baron Larrey in excising the shoulder in the wars of the Kepublic
and Empire was one of the first causes of the reception of that operation ;

while the

success of Esmarch in excising the elbow in the war in Schleswig-Holstein, though
less striking from accidental circumstances, and although the operation was already
a received one, did much to propagate and extend its use.

2 It is assumed that the usual rules of practice have been carried out and foreign
bodies if possible removed.
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be removed by excision
;
and the extension of fissures into the shaft of

the humerus, or into the bones of the forearm, does not greatly prejudice
the chances of the patient's recovery, though in the case of the shoulder

the frequent injuries to the scapula or axillary vessels and nerves is

certainly a formidable complication. When, however, along with grave

FIG. 150.

A and B show the head of a humerus which has been struck by a round ball in nearly the identical

spot at which the specimen represented in Fig. 149 had been struck. The round ball, like the conoidal,

has also entered to a distance corresponding with its own depth, its surface being on a level with that

of the surrounding bone. Although the head of the bone has been greatly shattered, as shown in A,

the rending asunder, or splintering, is very limited
;
and the saw, in resecting the injured head, has

passed through the shaft (see c) without crossing a single fissure, and this notwithstanding the opera-
tion has been performed somewhat nearer to the neck of the bone than in the preceding instance. The

figures represent two preparations, Nos. 2926 B and 2926 D, in the Museum of the Eoyal College of

Surgeons, and are taken from Syst. of Surg., 2d edit., vol. ii, pp. 123, 124.

injuries to the soft parts, or with comminuted fracture, the main vessels

or nerves or both are wounded, it is usually more prudent to amputate.
Yet even in some cases of wound of the main artery in the upper ex-

tremity complicated with fracture, if free from other complications, and
in a young and healthy subject, the attempt to save the limb may be

made.
II. In the lower extremity gunshot fractures involving the hip-joint or

the upper third of the femur are usually fatal, however treated. Primary
amputation is so fatal in these cases that it is almost abandoned. Several

cases have recovered under strictly conservative treatment; a few cases

of successful excision are on record
;
and secondary amputation has been

decidedly more successful than primary.
1 The surgeon must use his own

discretion in each case, but all surgeons nowadays have a well-founded

1 M. Jules Roux, of the S. Mandrier Hospital, at Toulon, has given a list of no
less than twenty-one cases of recovery without amputation after gunshot injuries of

the upper third of the femur among the soldiers whom he examined on their return

from the Italian war of 1859. Longmore, op. cit., p. 226. For a comparison between

primary and secondary amputation at the hip-joint in military surgery see pp. 228-9
of the same essay.
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horror of primary amputation at the hip, believing that the operation is

almost necessarily fatal, while the injury is not so.

lu gunshot fracture of the lower part of the femur amputation is the

rule. Cases have also been treated, when free from other complications,
on the conservative method, all comminuted portions being removed, and
the parts put up in the best apparatus which circumstances permitted the

surgeon to make
;
but it seems the opinion of the most experienced mili-

tary surgeons that in the general run of cases amputation is the best

course, though in special instances the attempt to save the limb may
justifiably be made.
When a bullet lodges in the knee-joint, or passes through the joint,

splintering the bones yet not producing any further discoverable lesion,
excision may be resorted to. But hitherto it must be admitted that the

attempt has led to disappointment, or in plainer terms to loss of life,
1

and that amputation is a far safer practice. In the rare cases of such
accidents occurring in civil life at an early age, and with all the necessary
appliances for undisturbed treatment, it ma}^ be justifiable (though it is

certainly rather doubtful practice) to risk excision
;
but in common mili-

tary practice no doubt can be entertained that until we possess some
more successful method of practicing excision the surgeon's duty is to

amputate. There are, however, cases in which the surgeon may very
reasonably attempt the entire preservation of the limb, giving exit to

matter and loose fragments as they present. Langenbeck believes, and
I have no doubt with good reason, that the success of such attempts
would be much favored by putting up the limb at once in a well-fitting
case of plaster of Paris.

In gunshot injuries of the leg the limb may often be saved, and in

many of these cases the resection of the comminuted bones, and possibly
of the portion of the shaft around them, may be advisable. The same
observations apply to those injuries in which the ankle has been laid

open. In such cases the removal of comminuted portions of bone is

often spoken of as an " excision of the ankle," and if the term be admitted
the operation may be said to be a successful one. Langenbeck is the
chief authority in recommending excision of the ankle in military surgery,

having operated five times in the Schleswig-Holstein war of 1864, and
eleven times in the Austro-Prussian war of 1866, with thirteen successes
and three deaths. In all the cases the periosteum was preserved as far

as possible, and the limb put up in a plaster of Paris splint at once. But
the operation differs from the ordinary excision of the ankle for disease
in this very important particular, that the bones of the foot are not dis-

eased and are usually untouched, and that the patient, instead of being
a sufferer from chronic disease, is usually healthy. The success of the
excision of bones of the leg (called excision of 'the ankle) for gunshot
injury, even if we allow that it has been real i. e., that the same success
could not have been attained without operation does not bear on the

question of excisions of the ankle for disease.

For wounds of the nerves of the limbs I must refer the reader to a sub-

sequent chapter, in which the affections of nerves are treated.

1 In the American Surgeon-General's report it is stated that out of eleven resec-

tions of the knee all but two terminated fatally, and a doubt is expressed of the reality
of recovery in one of the remaining two.
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CHAPTER XVII.

TUMORS.

FIG. 151.

THERE are few parts of surgical pathology in which such constant

alterations have been made sis in the diagnosis and nomenclature of

tumors alterations which are very puzzling to the student, and the

advantages of which have not as yet become at all evident to the prac-
tical surgeon. I will endeavor to treat the

subject as practically and as shortly as pos-

sible, without ignoring -the theoretical re-

finements which modern pathologists have

introduced, yet only giving them such

prominence as their bearings on practical

surgery seem to demand.
A tumor is defined as u a new formation

an addition to some part of the body of a

substance organized or partly organized,
and not the result of inflammation only"
(Caesar Hawkins), and this is probably the

best definition which can be given, although
we must allow that some genuine examples
of tumor owe their origin to inflammatory
processes as, for example, the bursal tu-

mors, of which an example is figured here.

Other tumors occur congenitally, either

as the result of foetal inclusion, from an
abnormal and excessive formation of epi-
dermal tissues, or from unknown causes.

And it may be stated generally that the

cause of formation of any tumor is as a

rule entirely obscure. Pathologists and
statisticians have labored in vain to dis-

cover any reason, either in the local or

general condition of the body, why the in-

dividual should be affected with the growth
of a tumor. Hereditary tendency is often

traceable, especially in malignant tumor;
but this affords no explanation, since we
know no reason for the original occurrence
of the tumor in the first member of the

family ; nor, beyond the vague fact that

children usually resemble their parents in

constitution and predisposition to disease,
as they do in physical appearance and dis-

position
7

,
do we know any reason why the

disease after it has once originated should be transmitted to succeeding

generations. The fact, however, that cancer is often transmitted from

parent to child is one of importance in diagnosis.

Two bursal tumors, i. e., enlarged

bursse patellae, which had become con-

verted into cystic tumors by the de-

velopment of an imperfect fibrous

material in their walls, leaving only

acavityln their centre, with smaller

alveolar interspaces in the fibrous

tissue composing their walls. The
cavities were filled with partially de-

colorized blood. The enlargement had

existed for about two years. The

tumors were removed at the same

operation from a woman aged i>4, suc-

cessfully. (St. George's Hospital Mu-

seum, Ser. iv, No. 14 6.)
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Innocent and Malignant Tumors. The most superficial acquaintance
with tumors will show that there are two well-marked classes of them,
separated by broad distinctions, both anatomically and clinically. There
is one class in which the substance of the tumor has an exact anatomical
resemblance to some tissue of the body {homologous tumors), and in

which the tumor gradually increases in size, displacing the structures in

which it grows, but not invading them, and producing no other symptoms
than those caused by its increasing bulk. Such tumors are clinically
termed innocent, though, of course, the increase in their bulk may cause

death, if they are situated in a vital part. There is another class of
tumors which do not present any resemblance to the normal tissues, and
which are therefore described as heterologous. Clinically these tumors
show a strong local disposition to ulceration

; they also invade all the

textures of the part in which they grow, and they influence the general
health, passing into the lymphatic system, appearing in remote parts of
the body, reappearing after complete removal, and affecting the mass of
the blood, so as to cause profound cachexia and ultimate death. Tumors
of this kind are therefore called malignant.

Semi-malignant Tumors. But though there is no difficulty in placing
the well-marked examples of either class under their proper category,
either anatomically or clinically, it has long been seen that in both the
anatomical and the clinical division a third class must be made, the
classification of which is by no means so easy. There are some, such as

the adenoid tumors of the mammary and prostate gland, which very
nearly reproduce the structure of the part in which they grow ; others,
such as the "

fibro-plastic
" tumors of Lebert, which are formed in a

great measure of tissue resembling the embryonic state of some natural

organ of the bod}' ;
and others, such as the myxoma and glioma of Vir-

chow, in which a similar, though still more rudimentary, resemblance to

the normal tissues can be traced. Modern pathologists, especially the

Germans, have revived for such tumors the old designation, Sarcoma,
which had originally no certain meaning, but is now defined as a tumor
whose structure presents some resemblance to the rudimentary forms of
some natural tissue of the body. The term Carcinoma is then defined

anatomically as a tumor consisting of a congeries of cells resembling
those of epithelium, and in some cases nearly identical with them, lying
in the interstices of a connective tissue, in which again other cellular

elements are to be found. But the cells of carcinoma have no structural
connection with the connective tissue, nor do they appear to undergo any
transformation into higher stages of development.

Looking, again, at these so-called " sarcomatous " tumors clinically,
we find that among them are well-marked examples of a third class, be-
sides the innocent and the malignant, above spoken of. There are
tumors which will recur after their complete removal

;
others which

gradually spread to all the tissues in their neighborhood, and others
which ultimately destroy life by their ulceration, although they have not
the other features of malignancy ;

that is, they do not affect the lym-
phatic system, nor make their appearance in remote parts of the body.
To such tumors the terms semi-malignant, locally malignant, and cancroid
have been applied. The class of sarcomata is largely formed of tumors
of this kind

;
but what renders the subject so complicated and difficult, and

prevents us from accepting the labors of modern pathologists in this direc-

tion as holding out any hope of finality, is that this same class contains
some tumors which are perfectly innocent, and many others which are more

truly malignant than those classed anatomically among the carcinomata.
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Amidst all this confusion there is one important point to which Mr.

Savory has recently called attention in a very suggestive paper in the

Brit. Med. Jour., Dec. 19th, 1874, viz., that, speaking generally, "the
less the structures of which a tumor is composed tend to change from
their primary or embryonic form the more abundantly will they multiply;
so that those tumors whose structures retain most nearly their primary
form are the most malignant. And as the structures of a tumor are

capable of transformation so they lose their power of repetition ;
so that

those tumors which consist most completely of fully formed tissue are

the most innocent." Thus the most lowly formed tumors are the carci-

nomatous, the cells of which show no tendency to grow into any higher
forms, and which consist in great measure of juice, which is partly, in-

deed, the product of the disintegration of the cells, but partly is a new
morbid formation

;
and these tumors show all the characters of malig-

nancy most plainly.
Next in order are the sarcomatous, in which an attempt has been made

at the formation of tissue, although imperfect and embryonic, and these

tumors, though unstable in their composition, prone to ulceration, prone
to recur after removal, and occasionally making their appearance in dis-

tant parts of the body, have all these characters in a far less degree than
the carcinomatous tumors have

;
while the best examples of the purely

innocent tumors are such as consist throughout of a highly developed
tissue, such as bone. Many of the latter kind of tumors are as stable

and as little prejudicial to the health of the individual as if they had
been original portions of his organism.

It remains to describe, as well as our present knowledge permits, the

kinds into which the purely innocent, the sarcomatous, and the carci-

nomatous tumors are now usually divided.

Innocent tumors are subdivided into cj^stic and solid. The C}
7stic

tumors are again subdivided into simple, or purely cystic tumors, and

proliferous cysts, in which a growth springs from the cyst-wall and fills

the cavity more or less completely.
The simple cysts, which consist merely of a fibrous envelope filled with

fluid, are classified according to the nature of the fluid they contain.

They are serous, S3
r

novial, mucous, sanguineous, and seminal. Milk-

cysts, oily and colloid cysts, may be added, but the milk-cysts will come
under notice with the diseases of the breast, and the others are merely
pathological curiosities, for which the reader must consult some of the

manuals of Pathology. Nor will a^rthing further be said here about the

synovial cysts or enlarged bursae, nor the seminal cysts or encysted
hydroceles of the epididymis. These will be found described in their

proper places.
Serous cysts occur very commonly in the neck, constituting what is

called hydrocele of the neck, and this is the best example of their inde-

pendent formation. The hydrocele of the neck forms a large encysted
tumor (occupying sometimes the whole side of the neck, and falling like

a dewlap over the chest), containing clear or slightly tinge4 serum, grow-
ing slowly, and producing no definite symptoms. I have seen such a

cyst completely transparent like a common hydrocele. These cysts are

generally supposed to be formed by accumulation of fluid in the cellular

spaces, which then produces by its pressure the stratification of the

areolar membrane, and thus becomes encapsuled. Most of the other

serous cysts, such as those which occur in the thyroid body, in the tunica

vaginalis (common hydrocele), in the testicle (the non-malignant form of
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FIG. 152.

cystic disease of the testis), in the breast, or in the kidney, are formed

by effusion of serum into spaces naturally existing in the organ, and
their contents have some resemblance to that of the part in which they
are formed. Thus, the serum filling these cysts is of the most various

color and composition, in some cases almost watery, at others nearly the

consistence of honey, and of every color sometimes black or nearly

black,
1
at others perfectly colorless. More or less fat, cholesterin, or

some of the elements of the blood, may frequently be found in it.

Mucous cysts are such as, being formed in or in the neighborhood of a

mucous surface, contain a fluid similar to that secretion, but usually more
concentrated. Their cause appears
to be the obstruction of a mucous fol-

licle. They are found most commonly
in the antrum, in the mouth (ranula),
in the glands of Naboth and Cowper,
and in the muciparous glands of the

vulva and vagina.

Sanguineous cysts occur either as

a consequence of haemorrhage into a

serous cyst, which seems common in

the neck (haematocele of the neck), or

possibly in connection witii a vein,
the orifice of communication having
afterwards become obliterated, or from
effusion of blood into a tumor, the

substance of which, expanded over the

collection of blood, appears like a

cyst. This was the case in the in-

stance from which the annexed illus-

trations were taken. The patient, a

man aet. 30, was under my care at St.

George's Hospital, in consequence of

repeated haemorrhages from the large
tumor which is shown growing from
the outer side of the leg, and which is

seen to be ulcerated in several places.
The whole mass was excised, and was
at first thought to be a simple cyst
filled with blood

;
but minute exami-

A blood-cyst situated on the leg. The pa- nation by Mr. Beck and Mr. Arnott
tient was a healthy man aged 30. The tumor showed a thill laver of sarcomatous
had been noticed about two years, and had been ,. .-, /i ,1 . .,

the seat of repeated and severe hemorrhage
tlSSUe m the Wall

>
SO that the CaSG

during the last three months. The drawing Was really One of an enormous effu-

shows the deep fissures in the tumor from which s ion of blood into the Substance of a
this haemorrhage proceeded. It shows also the Qmn 11 fntnnr Thp mun Hirl WP!! ami
shape of the tumor, springing from a broad base,

Sma11 Ci well, ai

pendulous, and overhanging the healthy skin for HO recurrence has hitherto taken
some distance. It was removed, together with place. Again, blood-Cysts are very
the skin around its base for some distance, in

frequently formed in malignant tu-
March, 1873. The putient made a good recovery, 5 ,, ,. .

the cicatrization of the wound being assisted by mOl'S, and they sometimes much CX-

skin-grafting. He was seen in good health two Ceed in size the Solid growth ill wllich

years afterwards. On examination of the tumor they form, SO that SUrgCOIlS are alwaysM=S3:: *** apprehensive of.
more serious

are represented in Fig. 153. mischief when dealing with these cysts.

1 As in somn fluid from a mammary cyst preserved by Sir B. Brodie in the Museum
of St. George's Hospital.



SEBACEOUS TUMORS. 351

Cells from the sarcomatous envelope of the blood-

The diagnosis of simple cysts rests on several considerations. The
synovial, seminal, and mucous cysts, forming as they do definite disr.-i-M -s

of the parts in which they occur, are recognized mainly by their position.

C3'sts in general are distinguished from solid tumors (a distinction not

easy to make when the cyst is veiy tense and deeply seated) by their

elasticity and perfectly rounded outline from chronic abscess by the
absence of all pain and inflamma-

tory infiltration of the tissues

around
;
and when any doubt is

felt an exploratory puncture can
never do any harm, gives hardly
any pain, and will at once settle

the question.
Treatment. Serous cysts may

often be treated successfully by
iodine injection, exactly as in

hydrocele, or they may be oblit-

erated by a seton, though this

sometimes sets up dangerous in-

flammation, especially in the
neck. I once saw death occur
in a week through the insertion

of a seton into a cyst of the thy-
roid body. Any form of Simple

cjst sh wn
i
n

,

Fi -

Jf
2- The large oval cells shown

*.
, ,v, ,

, , . below formed the bulk of the tumor. Smaller spindle-
cyst may be obliterated by being shaped cells are shown at a . The sarcoma

F
tlssue

freely incised and the incision formed a thin layer, not perceptible to the naked eye,

kept Open Until the Cavity has in some Parts arranged in slight bands shooting up

aranulated nn but this treat
into the PaPilhe of the skin or sPreadins beneath

11 eat~
them

;
in others confusedly mixed up with the blood-

ment IS hardly applicable tO clot which filled the cyst. From Path. Soc. Trans.,

blood-cysts, on account of the vol. xxiv, pp. 208, 214.

danger of renewed haemorrhage
or of violent inflammation of their walls. They are better removed en-

tire, in which case, if truly simple, they will not recur; but if their wall

is formed b}
7 sarcomatous tissue such recurrence is probable, and if by

cancer material is nearly certain.

Compound cysts are (1) such as contain the elements of the skin cu-

taneous cysts and dermal cysts ;
and (2) such as have growing from their

lining membrane secondary cysts, or masses of solid substance, which

ultimately either partly or entirely fills the original cavity proliferous

cysts.
Sebaceous Tumors. Of the former kind the commonest are the seba-

ceous, which are found mainly on the head and face, though most other

parts of the surface may be affected, the axilla being remarkably exempt.
Sir J. Paget describes them under two classes one marked by a dark

point on the summit, indicating the opening of a hair-follicle, and show-

ing that the tumor was formed by the obstruction of such follicle
;
the

other presenting no such opening, and probably formed in the same man-
ner as any simple cyst. They contain usually inspissated sebaceous
matter of a peculiarly offensive odor, more rarely fluid of various colors,
mixed with epidermal scales and cholesterin. They grow often to a

very large size, and appear in very large numbers in the scalp, and then

the operation for their removal becomes a serious one, on account of the

great liability to erysipelas in such cases
;
but there is some risk of this

complication even after the removal of the smallest tumor, and pyaemia
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may also follow. I well remember the death of an apparently healthy

young man from pyaemia very shortly after the removal of a little seba-

ceous tumor, the operation being a most trifling one, over in a minute,
and of which neither the surgeon nor the patient thought much. Hence
it is always desirable before performing any such operation to take all

adequate precautions to see that the patient is in good health, and after-

wards to take care that he does not expose himself injudiciously to any
risk of cold or indulge in excess of any sort. The operation is usually
a very simple one. The whole cyst being freely cut across and its con-

tents allowed to escape, it may be seized with a pair of forceps and

dragged out, while the skin is held with the finger-nail or another pair
of forceps ; or, in the case of smaller tumors, the skin only may be

divided, separated from the surface of the tumor with a few touches of

the knife, and the bag turned out with the spoon-end of a director or the

handle of the knife. When the skin is firmly united to the surface of the

tumor, as happens in many regions from pressure, the surgeon will be

unable to pull out the cyst, and more or less dissection is necessary.
1

Great care should always be taken to remove such cysts entire. If a

portion be left it may reproduce the secretion, prevent the healing of the

wound, and set up a chronic form of ulceration with foul discharge much

resembling that which accompanies epithelial cancer.

If there is any especial reason to dread erysipelas the caustic treatment

is believed to be safer, i. e., to destroy the skin over the tumor to a suffi-

cient extent with some caustic, so as to make a free opening into the cyst,
and then either to leave it to discharge itself, draw it out, or procure its

elimination by renewed applications of the caustic to its interior.

Congenital cutaneous cysts are not of very rare occurrence. A very
common situation for congenital cysts is at the outer upper angle of the

orbit, forming a little round tumor, slowly increasing in that situation.

Its early removal is necessary, or at least expedient, since the deformity
it causes will ultimately render the operation inevitable, when it would

require a larger wound and be more difficult
;
but the operation is never

so easy as it would at first sight appear, since the cyst-wall is very thin,
and it may extend very deeply into the orbit, lying constantly in close

proximity to the periosteum, and even (as in a case which I once saw)
perforating the bone and lying in contact with the dura mater. The dis-

section, therefore, should be conducted very carefully, all possible care

being taken not to open the cyst an accident which will much embarrass
the dissection. If this has occurred it is perhaps best to lay the whole

cyst freely open, and after evacuating its contents, dissect it all carefully
from the parts lying below it. Any little fragment of the cyst which has

been left behind may prove a source of very serious trouble. These cysts

usually contain thin fluid and hairs.

Cutaneous cysts in the scalp are often congenital, and they may then

perforate one or both tables of the skull. But cysts have also been found
in the interior of the skull, having been included within it in the process
of its ossification. Such congenital sebaceous tumors are matters of sin-

gular interest, on account of the mistakes in diagnosis to which they may
give rise. Many cases of meningocele or encephalocele have been mis-

taken for such sebaceous tumors and operated on, usually with a fatal

result, though sometimes the patient has been lucky enough to escape

1 It will often be found easier to dissect out one of these cysts after it has been laid

open, if the dissection be begun from below, where the cyst lies loosely in the cellular

tissue, rather than above, where the skin is firmly united to it.
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with life. The greatest care, therefore, should be taken in examining a

case of supposed sebaceous tumor lying in one of the usual situations of

encephalocele to ascertain, in the first place, whether it is congenital, and

secondly, whether pressure on it reduces it either wholly or parti}-, or
causes any cerebral symptoms. If the tumor be reducible it can hardly
be sebaceous, and there can be no doubt that it should be left alone. If

pressure cause cerebral symptoms it may doubtless nevertheless be a
sebaceous tumor lying on the dura mater

; yet even so the risks of its

removal would be too great to render the operation under ordinary cir-

cumstances justifiable. If, however, an operation be undertaken, the
tumor must on no account be opened. It must be exposed by very free

incisions and careful dissection, and its base must then be separated with
all imaginable care from the subjacent membrane.
The other dermal cysts are most familiar to us in the ovary, and next

to that in the scrotum. They contain masses of hair, portions of skin

with cutis and cuticle, and frequently one or more teeth, mixed often with
a large quantity of fat ; and sometimes, besides these truly dermal struc-

tures, irregular pieces of well-formed bone are present in them. They
seem to be often if not always congenital, though, like other congenital
tumors, they may have remained for a very long time without growing.
They used to be regarded as instances of foetal inclusion, i. e., the elements
of which they are composed were regarded as fragments of a blighted
twin foetus which had been included in the body of the one which grew to

maturity. But there is no reason whatever for such a supposition, in the
case of the ordinary dermal cysts of the ovary or scrotum. The}' seem
to be merely tumors growing in the foetus, just as any other cutaneous
tumor may in the adult. There are, of course, cases of well-marked foetal

inclusion, in which a portion of the body of one foetus is buried in the

other, while the lower limbs protrude, but these rare cases will form the

subject of a future section. The dermoid cysts are now universally
allowed to be, if not always, yet at least as a rule, quite independent of
twin impregnation. Their diagnosis can only be conjectural before

removal, resting on the long existence of the tumor, its irregularity and

heterogeneous consistence. After removal no recurrence need be antici-

pated. In the scrotum they have been known to be spontaneously ex-
truded by suppuration.

Proliferous cysts are those in which some solid substance springs from
the interior of the cyst-wall, which may entirely fill it up. They occur

frequently in the ovary, and still more often ID the female breast. The
proliferating solid portion of the tumor is a vascular tissue which springs
from the wall of the cyst, generally at one definite part, but not uncom-

monly from a great part of the lining membrane, filling it up more or less

completely, and ultimately making its way through the cyst, and then

through the skin out of which it fungates. Such are the sero-cystic. tubero-

cystic, or cystic-sarcomatous tumors. They are almost confined to the

neighborhood of glands, and are far more common in the female breast
than in any other gland. I think, therefore, it will save space and time if

I refer the reader to what is said in the chapter on Diseases of the Breast
as to the diagnosis, pathology, and treatment of these tumors.

Cystigerous Cyst. Another kind of compound or proliferous cyst is

the cystigerouK, in which the lining membrane of the parent cyst becomes
the seat of the formation of a number of secondary cysts. In the ovary
such compound cystic tumors are very common

;
and in tumors which

before removal appear to be simple cysts secondary cysts will sometimes
be discovered. But I do not know that there is much importance in the

23
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diagnosis of this from the other form of compound cystic tumor or from
the simple cysts.

The fatty are amongst the most common examples of purely innocent
tumors. The}' spring in almost all cases from the natural fat of the sub-

cutaneous membrane, or
FlG - 154> in connection with deeper-

seated fat. In some rare

instances fatty tumors
have been found in parts

naturally destitute of any
growth of fat, and fatty
tumors have sometimes
been found in patients who
had died of exhausting
diseases, and who had lost

the natural fat from all

parts of the body. They
may grow to any size

;
and

if developed in very early
life (which, however, is not

common), they sometimes
attain enormous propor-
tions, as was the case in a
child, then aged seven

A large mass of fat under the skin of the scrotum, collected years, from whom Mr. Pol-
into lobules, and continuous with the fat of the abdomen. The lock removed a fatty til-

patient died of phthisis, and the rest of his body was much ema- which had hppn" mis
ciated. The case is described at length by Mr. H. Gray, in the

m l

Path. Trans., vol. vi, p. 230. (St. George's Hospital Museum, taken lor a spina Dltlda,
Ser. xiii, NO. 14.) being situated in the mid-

dle line of the lumbar -re-

gion, and had therefore been allowed to grow. When removed it weighed
12| Ibs.

1
I saw her many years after, in perfect health. Fatty tumor

does not often appear at so early an age as in this instance. In other

respects the case illustrates the common history of fatty tumors : their

gradual growth to a large size, without any tendency to suppuration or
to degeneration of any kind, or to ulceration of the skin, their size being
the only inconvenience, and the complete restoration of health on their
removal. The illustrations (Figs. 154, 155) show the characteristic forms
of fatty tumor, the former a collection of deeply lobulated masses, the
latter a large globular mass of fat, both of them inclosed in a capsule
formed by the condensed areolar tissue, and therefore easily separated
from the parts around. The skin is generally attached to the surface of
a fatty tumor by numerous strings of areolar tissue; and when the skin
is moved on the tumor dimples are produced in it by the tension of
these attachments, a point somewhat characteristic of fatty tumor. The
lobulated surface, soft, solid feeling, and slow growth are the other
characters of this form of tumor, and are usually sufficient for its diag-
nosis. Occasionally this, like other forms of tumor, is the seat of neu-

ralgic pain, and this is especially the case in young women, who often
have fatty tumors in the shoulder or in the neighborhood of the breast.
In rare cases cysts are formed in fatty tumors, and in still rarer instances
abscesses may form in them.

Path. Soe. Trans., vol. viii, p. 360.
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FIG. 155.

Fatty tumors generally form after the period of maturity, but in some
rare cases they occur congenitally, as was probably the case in a remark-

able instance of fatty tumor, growing in the interior of the spinal canal,
which I assisted Mr. Athol

Johnstone to remove, and
the history of which will

be found in the Path. Soc.

Trans., vol. viii, pp. 16,

28.

Besides the definite and

encapsuled collections of

fat which deserve the name
of tumors there are often

met with, especially in very
fat elderly people, enor-

mous ill-definedoutgrowths
of fat and cellular tissue

such as used to be called

"lipoma." These have no

capsule, but gradually pass
into the fat of the part. It

may become necessary to

remove them on account
of the inconvenience they
cause

;
but the operation

should not be lightly un-

dertaken. In order to be
efficient for its purpose it

must involve a very large
,

, . A very large fatty tumor, measuring 12 by 8 inches, removed
incision, and the patient IS from the back Qf the thigh It extended from the trochanter to

generally not a Very good the middle of the back of the leg, and was freely movable. It

Subject for Operation. was invested by thick areolar tissue. The darker parts consist

TTI 4.
of tissue in which blood seems to have been accidentally extrava-

Fatty tumors are not un-
satedi and which is more or lesg broken down

commonly multiple.
The removal of a fatty or any other perfectly innocent tumor is merely

a question of convenience. The tumor must be expected to increase

slowly ;
but if the patient is out of health, or there is any other special

reason for dreading an operation, it may be better to advise him to bear

what is after all only a deformity and an inconvenience, rather than
incur any real danger. But in most cases the operation involves such

trifling risk that it should be at once performed. If the tumor has not

been irritated, its attachments will be so loose that if it is lifted in one
hand from the subjacent fascia, while with the other hand the surgeon
makes a free incision across the whole of the mass, he can turn it out of

its capsule with his fingers in a moment, without any dissection. If, on
the other hand, the tumor has been irritated or compressed as, for

instance, is often the case in the common tumor on the shoulder by the

pressure of braces or shoulder-straps the skin will adhere to it, and it

will require formal dissection.

Fibrous Tumors. The purely fibrous tumors are also t
typical examples

of the innocent class. Their external characters are not always easy to

distinguish from those of fatty tumors, when they grow in the subcuta-

neous tissue
; and, indeed, in this situation the two textures are frequently
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FIG. 156.

intermingled, so as to form a fibro-fatty tumor
;

but the true fibrous

tumors are harder, rounder, and less adherent to the skin than the fatt}-.

Fibrous tumors occur in connection with the uterus, with the nerves, the

bones, especially the lower jaw and the base of the skull, where they
form the "naso-pharyngeal polypus," the testicle, the lobe of the ear, and
in many other parts. The fibrous is often mixed with other texture, as

in the uterus, where an admixture of the unstriped muscular tissue is

constant (fibro-muscular). In the nerves the disease forms a special

affection, which will be described in a future chapter under the name of

"Neuroma." The progress of a true fibrous tumor is usually slow;
those of the uterus are prone to a retrogressive change, in which they
calcify more or less completely ;

* the others usually advance slowly till

they protrude through the skin or mucous membrane and ulcerate.

Sometimes cysts form in

their substance "fibro-cys-
tic tumors" as is not un-

common in the bones (see
Diseases of Bones). The
true fibrous tumors are usu-

ally inclosed in a capsule,

rendering their removal both

easy and safe
;
and after re-

moval, if the tumor be found
to be composed of perfect
and well-formed fibrous tis-

sue, no recurrence need be

apprehended. There have,
it is true, been a few in-

stances in which tumors

supposed to be purely fibrous

(and that by competent ob-

A specimen of fibro-ceiiuiar tumor, showing its perfect servers) have afterwards run

identity in external appearance with the common fibrous the COUrse of Cancer
|

but
tumor. On microscopical examination, however, oat-shaped these exceptional instances
nuclei and fibre-cells were readily detected. The patient ^f u < i f. 11

remained free from any recurrence at least for eighteen
of what perhaps was after all

months, during which time she was repeatedly seen. The oniy an accidental error OI
tumor was removed from the subperitoueal tissue of the iliac observation need not inter-
fossa. The patient was a woman, aged 41, who had borne fere with the general State-
children. The case is reported in Path. Trans., vol. xv, p. 211. , ,1 - 11
Nelaton has also called attention to the occasional growth

ent that a
.

sl wl
.V g wing

of fibroid tumors in the iliac fossa in child-bearing women. tumor definitely Separated
St. George's Hospital Museum, Ser. xvii, No. 42. from the Surrounding parts,

and composed of well-formed
fibrous tissue only, will not recur after complete removal. The more
rapid the growth is, the more embryonic or ill-formed the fibres, and the
more they are mixed with cells, and especially cells of variable shape and
size, the more is recurrence to be dreaded. 'And this leads us to speak
of the fibro-cellular tumors.

Fibro-cellular Tumors. These contain, along with the fibrous element,
a more or less large proportion of cells. They grow more rapidly than
the purely fibrous tumor, they occupy more variable positions, and are
often more deeply situated, and they are less definitely marked off from

neighboring parts and less frequently encapsuled ; they often contain

1 See the chapter on Diseases of the Female Generative Organs.
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glandular elements, when they grow in or in the neighborhood of glands.
Each of these circumstances

has its value in the prognosis FIG. 157.

of the disease; but in the

present state of our knowl-

edge it is very difficult to

estimate that value, or to

give a consistent and intel-

ligible account of the tu-

mors grouped under the term
"fibro-cellular." Some of

them are, as far as can be

judged, as purely innocent as

the typical examples of fib-

rous tumor,
1 others are of a

very malignant nature. The
latter are such as will be

found described below un-

der the names of round-
celled and spindle-celled sar-

coma, myxoma and glioma.
The innocent fibro-cellular

growths are those in which
both the fibres are well-

formed and have attained

their perfect development, A mass of fibro-cellular tumors, removed from the labium

and the Cells are homoge- Pudendi, weighing 7}* B>8 . avoirdupois. They were removed

neons o-Pnpi-ftllv round or by Peration >
and only one vessel re<luired the ligature,

us, ger erany i r
They had given the patient (a widow> aged 40) very mtle

OVal, and display little ten- inconvenience during the three years they had been grow-

either to growth into in S, until one burst and discharged a thin sanious fluid.

fibres, to proliferation, or to
" refers

,J ,

the skin and fat f

r

the labiu
>
6 * ^e pendulous

,, fibro-cellular outgrowths. Museum of St. George's Hospital,

decay, ouch are the cells ser. xvii, NO. 47.

frequently found in the fib-

rous epulis on the jaw, and in the firm fibro-cellular growths of the skin.

The cells usually bear only a small proportion to the bulk of the fibrous

tissue.

The diagnosis between the firmer fibro-cellular and the true fibrous

tumors is only possible after removal, and the looser kinds are again
very difficult to distinguish in many situations from cancerous tumors.
Their removal is urgently indicated, and in the less well-defined speci-
mens the surgeon will do well to cut as wide of the disease as prudence
permits.

Cartilaginous tumors (enchondromata) are far more common as out-

growths from bone than in any other part, and they will accordingly be
described further among the Diseases of Bones, where also will be found
some illustrations of their most characteristic forms. But they do occur
also in the soft parts, frequently in the parotid gland, occasionally in the

testicle, and very rarely in the subcutaneous tissue, in the thyroid body,

1

Paget, in speaking of fibro-cellular tumors, says:
" What has been said of the

excision of fatty tumors might be repeated here, and so might the statements as to

the very favorable prognosis after removal
;
but with this^reserve, that if a fibro-

cellular tumor be incompletely developed, soft, looking like little more than size or

other soft gelatin, or presenting a great preponderance of its elemental structures in

an embryonic state, it is likely to prove recurrent." Sysl. of Surg., vol. i, p. 525,
2d ed.
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and in other parts. They are distinguished from the harder fibrous

tumors, which they much resemble, mainly by their firmer consistence

and deeper tabulation. They are as a general rule purely innocent, and
if once removed entire will never recur. Sir J. Paget has, however, re-

corded 1 a single instance in which a cartilaginous growth originating
in the testicle, and presenting every character of an ordinary enchon-

droma, passed up the lymphatic, vessels, pressed upon and perforated the

vena cava inferior, and was thus conveyed into the lungs, where it at-

tained so large a size as to prove fatal. The case is a very striking and
instructive one

;
it does not, however, show nor does Sir J. Paget

record it as showing that enchondroma is ever, when occurring un-

mixed, a malignant disease, but as proving that the elements of any
growing tissue if they pass into the blood may become multiplied there

to an indefinite extent.

Besides the purely cartilaginous tumors i. e., those which consist of

cartilage and nothing else there are a great number of tumors, some
innocent and others malignant, which consist partly of cartilage; but as

the cartilage in these tumors forms only a part, and that a subordinate

part of the growth, and does not give its character to the disease, it

seems to me erroneous to classify such tumors as enchondromata. Thus

cartilage is often found in osteoid cancer, and the recurrent growths in

the lung often consist in great measure of cartilage. This illustrates the

presence of cartilage in cancer, while the common fibrous tumor of the

parotid or the ordinary fibrous epulis will often be found to contain more
or less cartilage ;

and these may be used to illustrate its formation in in-

nocent tumors. But such tumors should be classified under the name of

their principal constituent, and the name enchondroma should be reserved

for those growths which consist entirely or almost entirely of cartilage.

Cartilaginous tumors degenerate in various ways. Some break down
in the centre, so as to form large cysts (cystic enchondroma), others

soften throughout, others become converted into a calcareous mass, in

which it is difficult to discover any definite organization. Many ossify,
but this is far more common in those which are attached to bone than in

those formed in the soft parts, and it will be spoken of along with Diseases
of the Bones in connection with the subject of exostosis.

The free removal of an enchondroma is all that is necessary for the

patient's future safety. Amputation may be indicated if the size and
connections of the tumor demand it, and in cases of multiple enchon-
dromata on the fingers or toes it may be the only resource available

;
but

such cases will be discussed hereafter.

Sony tumors are not absolutely unknown in the soft parts. There are

some rare cases in which the muscles ossify, as in a skeleton preserved
in the Museum of the Royal College of Surgeons, in which many of the

bones are connected immovably by masses of bone which have replaced
some of the largest muscles in the body; and other singular cases occur
like that recorded by Mr. Caesar Hawkins,

2 in which masses of bone were
formed loose in the cellular tissue of the muscles. But such cases are so

very uncommon and have so little bearing on practice that exostosis may

1 Med.-Chir. Trans., vol. xxxviii, p. 247.
2 Contributions to Pathology and Surgery, vol. ii, p. 193. Mr. Hawkins describes

the formations of bone in the case which he relates as the result of ossification of the
muscular fibres in consequence of inflammation, and refers to some similar instances

;

though, as he observes,
" we cannot say why the muscles inflame, nor why the com-

mon results of inflammation are modified so that bone is formed in the cellular tissue

of the muscles."
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be regarded as a disease of the bones, and will accordingly be treated of

in that chapter.

Vascular Tumors. The only other form of innocent tumor is the vas-

cular, in which the bulk of the disease is composed of enlarged vessels,
these vessels being either arterial, capillary, or venous. The tumors
which are formed chiefly of enlarged arteries are called aneurisms by
anastomosis. They are large, irregular lobulated pulsating masses, in

which a considerable bruit can often be heard, and numerous large ves-

sels can be traced into them on all sides. The capillaries share in the

enlargement, and the veins thus receive the pulsation. As the arteries

enlarge their coats become thinned, so that the distinction between the

arteries and veins around the tumor becomes impossible. The growth of

the tumor sometimes causes ulceration of the skin, and severe or even
fatal haemorrhage ;

but apart from this there is not much danger, and I

have seen cases which have gone on for an unlimited time without material

change. Sometimes, -however, when the disease occurs, as it usually does,
on the head, the constant noise is so distressing, and the increase of the

tumor so threatening, that the surgeon is compelled to interfere.

The diagnosis is usually obvious. At the same time I have seen a pul-

sating cancer of the skull mistaken for aneurism by anastomosis and

FIG. 158.

Aneurism by anastomosis of the upper lip. From a drawing presented by Sir B. Brodie tO'the Museum
of St. George's Hospital.

operated on, the patient being with difficulty saved from death on the

table. A more accurate examination would have shown in this case that

the skull was perforated, for pressure on the tumor produced vertigo, loss

of consciousness, and partial hemiplegia.
The favorite seats of this disease are the scalp and the lip. In the

scalp they are commonly close to the ear, and the disease often extends
into and implicates the vessels of the ear.

They have been treated by all kinds of operations. When small they

might possibly be cured by setons or by ligature applied as to an ordi-

nary naevus. The larger tumors are best treated by the galvanic cautery.
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The wire being passed through the mass at its base is then attached to

the batteiy, so as to bring it to a white heat, and is drawn slowly out to

the surface, cutting the tumor into two parts and searing the divided sur-

face as it cuts, so that no haemorrhage occurs. This may be repeated in

several places, and so the tumor will be divided by several cicatrices, by
which the vascular tissue will be obliterated. As fresh parts threaten to

grow they must be treated in the same way. Bleeding may occur during
the separation of the sloughs, and must be combated either by the liga-
ture or actual cautery.
The total removal of the tumor is a still more certain method of treat-

ment, but the operation is highly dangerous when the growth is large.
An incision is made around a part of the base of the tumor, cutting
across several large vessels, which are then tied. If the patient has not
lost too much blood the cut is then extended around another part or the
whole of the circumference, and again the divided vessels are tied. When
the whole circumference has thus been dealt with the mass is rapidly
removed and all vessels at its base secured. In large tumors it is often

necessary to divide this operation into several, allowing an interval

between each for the recovery of the patient from the results of haemor-

rhage. The ligature of the main trunk artery (the common or external

carotid) has often been practiced in aneurism by anastomosis; even the
common carotids on both sides have been tied, with a due interval. But
I cannot discover that the practice has been so successful as to justify
the operation. Mr. Southam has published a successful case,

1 but here
the seton was also employed. On the other hand, I remember a remark-
able case in which the patient had been in great danger from repeated
haemorrhage. This had been suppressed and the patient restored to

health and comfort by the persevering use of the galvanic cautery. Three

years afterwards the bleeding recurred, and a surgeon was sent for, who,
unluckily for the patient, tied the common carotid. The man bled to

death fifteen days afterwards, while the ligature was still firm on the ves-

sel.
2 At the same time cures are claimed after this operation the reality

of which I am not concerned to dispute. All that I would say is that I

believe local cautery to be safer and more efficient.

Naevua. Capillary and venous tumors are called naevi,
3 and naevi are

also divided into cutaneous and subcutaneous, the purely venous naevi

being usually subcutaneous, those entirely confined to the skin being
always capillary only ;

while those in which the skin and cellular tissue

are affected, simultaneously are usually of the mixed kind
;
and in all

such cases large veins will be seen running away from the tumor.
The nature of the common naevus, or mother-mark, is obvious at first

sight, and in some more serious cases the whole or great part of the side
of the face is implicated in a similar dilatation of the capillaries, called
u
port wine stain," or along with the enlarged vessels there is a pigment-

ary formation, and often an overgrowth of hair. But I do not know
that anything has yet been successfully attempted for the relief of this

deformity. The ordinary capillary naevus is very common indeed; and
as a great many (I think the majority) of such naevi remain without any
growth indefinitely, they should be left alone, unless from their situation

they occasion any unpleasant deformity, or from their growth it becomes
necessary to treat them, in which case, if they are in a position where a
*car is of no consequence, they should be removed either by ligature or

1 Mod.-Chir. Trans., vol. xlviii, p. 65. 2
Lancet, 1858, vol. ii, pp. 75, 339.

8 Some authors also speak of aneurism by anastomosis under the name of u arterial

naevus."
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with the knife. The latter is safe enough if the tumor be avoided, but

as the former is quite free from all risk of hemorrhage it is more com-

monly used, especiall}
r in private practice. Two stout harelip needles

being passed beneath the naevus at right angles a strong ligature is tied

beneath them as tightly as possible. If the mass is large it is well to

cut a groove in the skin from each needle to the one next it for the liga-

ture to lie in. The great point is to tie the ligature tight enough, in

which case there is no pain afterwards. The surgeon may be certain

that the tumor is completely strangulated if he pricks it with a needle

here and there while the ligature is drawn tight and sees that at last only
a little serous fluid oozes from the punctures. The points of the needles

should be cut off with pliers made for the purpose, and a strip of lint

wound under them and round their ends. When the mass has turned

black the needles may be removed and a poultice applied till the slough
drops off. The subcutaneous naevi may be removed like any other sub-

cutaneous tumor, by dissecting the skin from above them and removing
them without opening the capsule in which they are contained

j

1 or if at

any stage of the operation the surgeon should meet with alarming haemor-

rhage the ligature may be substituted. And in naevi which are only partly
subcutaneous a similar operation may be performed, i. e., the skin may be

dissected from the mass below, generally without much haemorrhage, and
the latter be thus removed. But I cannot say that in the few trials I have

made of this method I have seen much use in the skin so preserved. It is,

in fact, so thin and ill-nourished that it generally sloughs or withers away.
The caustic treatment of small nrevi is very satisfactory. The caustic

generally used is nitric acid, or the acid nitrate of mercury, which will

remove a small mother-mark in two or three applications, leaving, how-

ever, a small depressed cicatrix very like that of vaccination. The actual

cauteiy by means of a white-hot needle, or a point of white-hot metal with

a bulb above, by which the heat is prevented from too suddenly being
quenched, is also often used, and successfully. But many of these small

naevi may be removed with less deformity by the application of the elec-

trolytic current
;

i. e., a current of electricity of very low power continued
for some time, so as to disintegrate the tissues without cauterizing them.
"

Another plan which should be mentioned is vaccination. If the child

has not been previously vaccinated he may be vaccinated on the naevus,
the vaccine being introduced in a great many places very close together.
The object is to obliterate the vascular tissue by the inflammation pro-
duced around the vaccine pustules. But the plan is not one which
deserves recommendation. It is very uncertain, since the vaccine may
be washed away by the blood, and it has usually, if not always, failed in

the cases which I have seen
;
and when vaccine pustules are produced, it

by no means follows that the nsevus is cured, or that the child has obtained

the proper immunity from small-pox.

Coagulating Injection. Again, subcutaneous nsevus, especially those

large naevi which sometimes occur in the parotid region, may be treated

by the injection of perchloride of iron. The method, however, is a dan-

gerous one, one case, at least, being on record in which instant death

was caused, probably by coagula carried into the heart.'
2 If it is employed

the solution should be used in small quantity, three or four drops being

injected through the hypodermic syringe first in one place and then in

1 See Tettle, in Med.-Chir. Trans., vol. 1, p. 57. The existence of a complete capsule
subdividing the growth into lobules is very distinctly described in the account which
Mr. Birkett has given of the structure of a nsevus in the Med.-Chir. Trans., vol. xxx,

p. 193.
2
Teale, Med.-Chir. Trans., vol. 1, p. 62.
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another.

FIG. 159.

Some surgeons first break down the tissue of the n&vus with a

broad cutting needle, and then
introduce the coagulating injec-
tion into the cavity so produced.

Subcutaneous Ligature. The

larger nsevi require complicated
forms of ligature for their strangu-
lation. Those that are entirely
subcutaneous are generally treat-

ed by the subcutaneous ligature.
The needle (which should be a

large curved one) is armed with a

strong piece of whipcord. This
is entered at one point of the cir-

cumference and carried round the

base as far as possible, when it

emerges through the skin. The lig-

ature having been drawn through
as far as necessary is re-entered at

the same puncture and carried

round another portion ofthe circle,
and so on, till at length it reaches

the original point of entry, through
which its two ends now protrude,
and must be tied as tightly as pos-

Subcutaneous ligature of nsevus. The upper figure
shows a single ligature carried round the tumor.

The lower (iu which no tumor is depicted) shows a

double string carried below the centre of the base,
then divided into two, A A' and B B', and each of the

two carried subcutaneously round half of the nsevus,
and then tied.

FIG. 160.

1. The threaded needle

passed under the centre of

the base of the tumor; one
thread divided near the

needle.

2. The other end of the divided thread passed 3. The needle withdrawn and the nsevus stran-
into the needle's eye. Both threads carried gulated in quarters,
round a quarter of the circumference and passed
under the base at right angles to their former
direction.

FIG. 160.
"
Fergusson's knot," for the strangulation of large nsevi, or other tumora. In order to keep

the diagrams of a convenient size the tumor has been represented relatively much smaller than it is in

practice; and in Fig. 3 the incisions, which are usually made through the skin from each puncture to

the next, have been omitted, to avoid complication. They are not absolutely necessary, if the mass is

not very large, but they reduce the quantity of tissue which is to be cut through by the ligature, and
promote the success of the operation, besides very probably saving the patient some pain while the

ligature is separating.
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FIG. 161.

sible. Or if the mass is too large to be dealt with in this way the ligature

may first be carried under the middle of the tumor, and may then be di-

vided into two, which is applied as before subcutaneously to each half.

Another excellent knot for a large nsevus is that which goes by Sir W.
Fergusson's name, and which is represented in Fig. 160.

In other cases, where the tumor is of an elongated form, the form of

ligature represented in Fig. 161 is more appropriate. The tumor is

strangulated in pieces by passing a double ligature under its base from
side to side, as there shown. The ends of the ligature are colored differ-

ently say one white and the other black. Each loop is left long, so that

the whole ligature must be of great length. Then the white loops are

divided on one side and the black on the other, and the pairs of white
arid black strings are tied tightly. The whole tumor will thus be found
to be strangulated.
The two latter methods necessarily involve the death of the skin, and

even although the purely subcutane-
ous ligature does not, perhaps, in-

volve the death of the skin by abso-

lute necessity, since enough nutrition

may be provided by the vessels which

pass into the skin between the punc-
tures to avert gangrene, yet such a

fortunate result is often obtained.

More commonly the subcutaneous

ligature sets up extensive inflamma-

tion, in which the whole tissue per-

ishes, including the skin.

Mr. Barwell has lately described a

process for the u scarless eradication"

of nsevus 1

by means of an instrument

whereby a wire conveyed subcutane-

ously around the base of the tumor
is gradually tightened by means of
an appropriate mechanism until it

comes away, and so divides all the

vessels which nourish the subcutane-
ous part of the naevus. After this the

subcutaneous naevus can be treated

with nitric acid if necessary, but often withers away and disappears spon-

taneously.
Another plan which will often check the growth of large naavi, and

which is eminently useful in situations where their complete removal is

impossible or very dangerous, is to cut them into pieces by ligatures con-

veyed under their base and tied tightly round the entire tissue. If the

growth be so large that the first ligature will not ulcerate through it, a
second can be introduced into the groove which the ulceration of the first

has caused, and thus when the ligatures have come away the tumor will

be divided into portions by wounds, in which bands of cicatrix will form,
and so its growth will be arrested. A case of venous naevus in the scro-

tum treated successfully in this way will be found described and figured
in the Path. Soc. Trans., vol. xv, p. 95.

There are other methods of treating naavi too numerous to mention.

Ligature for strangulating a large nsevus.

The white loops are divided on one side, and
the black on the other, and the corresponding
ends (as A A', B B') tied together. The termi-

nal strings c c may be either tied or withdrawn,
as the surgeon thinks best.

1
Lancet, May 8, 1875.
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FIG. 162.

I need only add that very large nsevi are often cured by the introduction

of setons. Some surgeons steep the seton-threads in perchloride of iron.

Degeneration. Naevi which do not grow may remain stationary, or

may disappear, or may degenerate. In some cases, usually after an attack

of some grave illness, such as scarlet fever or hooping-cough, even large
nsevi have been known to disappear altogether. Thus in the discussion

on Mr. Teale's proposal for enucleating the large naevi which sometimes
form in the parotid region, Mr. Prescott Hewett related an instance in his

own family where a naevus of this kind had entirely disappeared soon
after one of the common affections of childhood. In other cases the

tumor after ceasing to grow degenerates into a cystic mass, and this is a

well-known cause of congenital cystic tumor. The contents of the tumor

may vary very much from the composition of the blood, though they

generally show some trace of their origin.

Sarcoma. Sarcomatous tumors are defined to be such as in their for-

mation and growth present some resemblance, though an imperfect one,
to the formation and growth of the normal tissues. The class of semi-

malignant or locally malignant tumors belong to the sarcomata, but many
sarcomata are innocent, and others, on the contrary, are extremely malig-
nant. The classification, therefore, does not seem to me, I own, a good
one, or likely to be permanent ;

but as it has latety come much into vogue
it seems better for the present to adhere to it. The general characters of

sarcomata are, that they consist of fibrous tissue more or less perfectly

formed, and of cells which display some resemblance to the normal cells

of either embryonic or adult fibres,

membrane, muscle, bone, curtilage,
or nerve, the cells and fibrous tis-

sue having an organic connection,
and the former showing a tendency
to higher development.
The class of sarcomata, there-

fore, embraces a considerable num-
ber of those tumors which have
been described above as " fibro-cel-

lular." and it very nearly coincides

with the tumors described formerly
as "

fibre-plastic," the only differ-

ence being that under the term
sarcoma many tumors have been
included by the German patholo-

gists which are of a truly malig-
nant clinical nature, and which
used to be described as cancer.

Taking this definition, the follow-

ing are the tumors which are ar-

ranged by Billroth under the head
of sarcoma :

a. Hound celled or granulation sarcoma, in which the chief constitu-

ents are small round cells like lymph-cells, such as are found in granula-

tions, the intercellular substance being either distinctly fibrous or fibril-

lated or perfectly homogeneous, as in the neuroglia or transparent sheaths

of the nerve-tubes (glioma).
b. Spindle-celled sarcoma, which is composed of small elongated cells

(oat- or awn-shaped), sometimes without any intercellular substance, at

Round or oval-celled sarcoma. From a tumor
of the female breast, described in Path. Trans.,

vol. xix, pp. 394-397, and figured in the same vol-

ume as pi. xii, Fig. 6.
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other times united by a homogeneous, fibrillar, or fibrous tissue. The
cells are variously regarded as embryonic connective tissue (Lebert), or

embryonic nervous or muscular tissue (Billroth).

FIG. 163.

Section from a spindle-celled sarcoma of the femur, taken from the exterior of the tumor, a shows
the "

indifferent granulation material "or " adenoid tissue "
stretching out from the tumor structure

(6) into the adipose tissue (c) separating its cells. The tumor was of a malignant character, and con-

tained in other parts of its substance cartilaginous and osteoid material. Path.Soc. Trans., vol.xxi,

p. 341, and pi. viii, Fig. 1.

c. Giant-celled safcoma, or myeloid tumor, in which the cells distinc-

tive of the form of tumor are very large, contain numerous nuclei (sorae-

FIG. 164.

"
Giant-celled sarcoma," or myeloid tumor. After Billroth. a points to a part where cysts were being

formed by the softening of the tissue of the tumor
; 6, to a focus of ossification.
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times as many as twenty or thirty), and are often provided with numerous
offshoots. These cells are likened to those which occur in the marrow of

foetal bones. Such cells are found mixed up with the tissue of any of

the other forms of sarcoma, but they are most common in tumors which

spring from bone, and they will be further spoken of in the chapter on
Diseases of Bone.

d. Mucous or net-celled sarcoma (myxoma, Yirchow), characterized by
the development of caudate branching cells, communicating with each

FIG. 165. FIG. 166.

FIG. 165. Section of myxoma. a. Angular or stellate bodies, the prolongations of which anastomose
so as to form a network traversing the whole section. 6. Small round cells, having no apparent con-

nection with the angular corpuscles, c. Corpuscles having much resemblance to mucous corpuscles,
but smaller, contained in the prolongations of the branching or angular bodies. These prolongations
had double outlines, and appeared to form canals, in which the mucous corpuscles were contained.

Some fatty tissue was mingled with the structure of this tumor. (From Path. Trans., vol. xx, p. 344.)

FIG. 166." Alveolar sarcoma." After Billroth.

other, and bearing a resemblance to the structure of the gelatinous tissue

of the umbilical cord or that of the vitreous body. Mixed with this is

commonly a variable quantity of soft mucous substance (colloid) or soft

tissue, more or less resembling cartilage ;
and bone may also be found

in these mucous sarcomata.
e. Billroth 's next class of sarcomata is the alveolar, in which he allows

the great difficulty of distinguishing the structure from carcinoma, and
in which his description hardly shows any difference. The cells are

round, larger than the lymph-cells, with one or more large nuclei, con-

taining glistening nucleoli, and about the size of cartilage-cells, or mod-

erately large flat epithelium. They lie in the interstices of a beautifully
alveolar cellular tissue.

f. Finally, we have the pigmentary or melanotic sarcoma, in which one
or other of the above forms of sarcoma is colored black or dark-brown

by the deposit of granular pigment, which almost always occurs in the
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cells, and more rarely in the intercellular substance also (Fig. 171, p.

373).
I have thus given the anatomical division of this class of tumors from

one of the most recent and most authentic of the German pathologists,
in order to place before the reader, as intelligibly as I can, the views
which have recently prevailed. Not that surgeons or pathologists are

by any means agreed upon those views. For instance, Billroth's alveolar

sarcoma is not recognized by other authors,
1 and seems to me, according

to his own description, to belong rather to carcinoma; and melanotic

tumors are certainly in the human subject often regarded as carcinoma-

tous
;
but the other members of Billroth's series are usually admitted as

distinct anatomical forms of tumors, and classified as sarcoma.
Their clinical characters are unfortunately ver3

r variable. We only
know of gliorna as occurring in the interior of the eye and in the brain.

In the latter position its separate clinical history cannot be traced, since

it causes death by its situation. For its description as it occurs in the

eye I must refer to the chapter on Diseases of the Eye.
2

Some of the other sarcomatous tumors are among the "
recurrent," or

"
locally malignant

"
type, and many others are decidedly cancerous in

their clinical history. The spindle-celled sarcoma is in some of its forms
identical with the recurrent fibroid of Paget, or the fibre-plastic tumor of

Lebcrt. Such tumors will when removed, however completely, occasion-

ally but not always recur in the cicatrix of the operation, and their con-

stant recurrence will cause death. Thus, the Museum of St. George's
Hospital contains specimens from a case of this kind, in which a fibro-

plastic tumor, or fibre-celled sarcoma, originally developed in the female

breast, was removed ten times, until at length the extent of tissue impli-
cated by it became too great for adequate removal, and the patient died

exhausted by its ulceration, eighteen years after its first appearance.
3

Further, there are cases, though not so numerous, in which tumors of

this sort recur, not in the cicatrix, or not there only, but in the internal

viscera, usually the lungs or the liver, very much after the manner of

cancer. For example, Mr. Mitchell Henry
4

mai^ years ago related a

case in which a myeloid tumor amputated at the shoulder-joint recurred

both in the stump and in the lungs ;
and I have myself recorded a case

in which a fibro-plastic tumor of the thigh, recurring after imperfect re-

moval, was amputated at the hip-joint, and the patient died some mouths

afterwards, with a similar growth in the pelvis, in the lungs, the brain,
and in other still more remote parts of the body viz., the spine and the

thorax the stump of the amputation being all the time quite sound and
healthy. The structure of the tumor in this case was minutely examined
both before and after recurrence by several experienced microscopists,
so that its nature cannot be doubted.5 In another case, where the breast

had been removed for a large fibro-plastic tumor, the growth recurred in

the cicatrix, and afterwards in the opposite breast, which I also removed;
but the recurrence was not checked, and it ultimately proved fatal.

There is no question that when these sarcomatous (myeloid and fibro-

1 See the very useful and practical account of the anatomy of tumors by Dr. Moxon
in Bryant's Practice of Surgery, chap. Ixv.

2 Since glioma is only connected with the neuroglia, it is often described as a dif-

ferent form of tumor from the ordinary sarcoma, which springs from connective

tissue, and this is the view taken in the chapter on Diseases of the Eye.
3 St. George's Hospital Museum, Ser. xvii, Nos. 58 to 60.
4 Path. Soc. Trans., vol. ix, p 367
5 Path. Soc. Trans., vol. xvii, pp. 217, 290. See also the woodcuts and report on

p. 292.
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plastic) tumors are thus diffused into remote parts of the body the ele-

ments of their diffusion are sometimes carried by the veins
;
and Billroth

claims to have been one of the first to show that sarcoma (contrary to

what is very common in carcinoma) never attacks lymphatic glands, and
he therefore believes that it is through the venous system that such in-

fection proceeds in sarcoma. This is probable, but it is a matter of sec-

ondary importance. What is more important to the surgeon is to know
whether sarcoma can be diagnosed from other less dangerous forms of

tumor, and whether after removal any prognosis can be arrived at i. e.,

whether the surgeon can 8ay with any approach to accuracy whether the

tumor will recur or not.

With regard to the diagnosis between sarcoma and carcinoma at an

early stage le., before any glandular affection has been developed and
before the skin has given way it can hardly, I think, be established

definitely. The diagnostic signs which Billroth points out are as follows :

u Sarcomata develop with peculiar frequency after previous local irrita-

tions, especially after injuries ;
cicatrices also are not (infrequently the

seat of these tumors
;
black sarcomata (melanosis) may come from irri-

tated moles. Skin, muscles, nerves, bone, periosteum, and, more rarely,

glands (among these the mamma most frequently) are the seats of these

tumors. Sarcomata are rarest in children, rare between ten and twenty
years, most frequent in middle life, and rarer again in old age. . . . The

growth is sometimes rapid, sometimes slow
;
the consistence varies, so

that it can rarely be used as a point in diagnosis
"

(lib. cit., p. 618). To
these diagnostic signs Billroth adds that sarcomata are usually encap-
suled, and carcinomata are not

;
but as it is certain that the more rapidly

growing sarcomata are not encapsuled, this can hardly be regarded as

diagnostic. And I need scarcely say that the above diagnostic signs are

far indeed from establishing any reliable distinction by which sarcoma
and carcinoma can in all cases be distinguished ;

in fact, this is often

hardly possible, even after removal and careful examination.
The rapidity of their growth is that which more than anything else

distinguishes the sarcomatous from the purely innocent tumors
;
and the

only indication, as far as we know as yet of the probability of recurrence,
is drawn from this rapidity and from the succulence of the growth.
Rapidly growing soft tumors are regarded with much more apprehension
than those of firmer consistence and slower increase. In any case the

prognosis is better if the tumors have been very early and very freely
removed. Even after one or more recurrences the case is not absolutely

hopeless. Cases are on record where, after the second or third removal,
no further development of the disease has taken place, and such cases

render it the plain duty of the surgeon to interfere, and at the earliest

possible moment, when recurrence is ascertained
; though, as a rule, a

tumor which has once recurred will go on doing so
;
and the more rapidly

it recurs the more rapidly it will in all probability ulcerate
; and, as a

general rule, the oftener it has been removed the shorter will be the pa-
tient's next respite. Sarcomatous or fibro-plastic tumors when ulcerated

much resemble cancer
;
but as there is certainly more hope of successful

removal in the former than the latter, it is important to draw the distinc-

tion
;
and this is made chiefly by the amount of infiltration of the sur-

rounding skin. A tumor which fungates out of a cleanly cut hole in the

skin is probably sarcomatous
;
one in which the tissue of the skin around

the hole is redematous, hardened, and studded with nodular masses, is

in all likelihood cancerous
;
and the diagnosis of cancer becomes estab-

lished if the glands are implicated.
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Carcinoma. The words " cancer" and "carcinoma" are sometimes
used as synonymous and equivalent to the term "

malignant tumor;" by
other authors this use is made of the word "cancer" only, by which is

then meant a tumor presenting the clinical characters of malignancy,
while the term " carcinoma "

is made to be strictly anatomical. In the
latter terminology, which is perhaps now the more common, all carcinom-
atous tumors are also cancerous or malignant, but the term cancer ap-

plies also to many of the sarcomatous tumors, as will have been seen from
the above description of the latter. Carcinoma is defined anatomically
as a tumor which is composed of an areolar framework of fibrous tissue,
within which areoke are contained collections of cells bearing a consider-

able resemblance to those of the epithelium, and believed by most modern

pathologists to be developed from that structure, so that they deny the

possibility of carcinoma taking its origin anywhere except upon the sur-

face of the body, whether external or internal, including, of course, in the

surface the deeper layers of the epithelium and all the involutions formed

by ducts, follicles, etc.; though no one denies that cancer or malignant
disease originates in situations such as the interior of bones, in the sub-

stance of the brain, and innumerable other localities far away from any
pre-existing epithelium.

Taking this definition of carcinoma, it would be defined as consisting
of a network of fibres in which may be found the nuclei peculiar to con-

nective tissue, and contained in these areolae a mass of cells varying in

shape, size, and special characters in different examples and even some-
times in the same example of the disease, but all of them bearing some

resemblance, more or less distinct, to the normal epithelium. The cells

show no tendenc}
7 to pass into a higher stage of development, as those of

sarcoma do, nor have they any organic connection with the fibrous stroma.

On the contrary, they are marked by a tendency to fatty degeneration
and often contain oil-globules, and the whole tumor tends more or less

rapidly to degeneration and ulceration.

Carcinoma is prone to affect the lymphatics leading from the part in

which it was originally developed; so that the glands next in order are

very commonly found to be the seat of a similar tumor, and this glandu-
lar formation, when confined to the glands immediately connected with
the primary tumor, is by man}' surgeons considered rather in the light of
a portion of that tumor than as a'n extension of the disease. And cer-

tainly the disease often stops for a time at these first glands. But from
this first range of glands it will pass either to more remote glands or will

infect the mass of the blood and reappear in the remotest parts of the

bod}-. Meanwhile the primary tumor has been locally infecting the tissues

in its neighborhood, and thus making its way to the surface either of the

skin or of a neighboring serous or mucous cavity. In its course it breaks

down, as above stated, so that its structure presents traces of fatty de-

generation in the form of small dots of a yellow chees}'- consistence, visi-

ble to the naked eye, and in the presence of a creamy juice (so-called
"
cancer-juice ") which can be scraped or squeezed from its section. The

cancer-juice, however, is not entirely formed by the breaking down of the

tumor. In some cases it certainly must be so, in great part as shown

by the quantity of oil and debris which it contains but in other cases it

shows only well-formed and perfect cancer-cells, and is regarded with

great probability by many pathologists as the medium in which the cells

grow, and by which they are propagated to the parts around. 1 When

1 See Savory, Brit. Med. Journal, Dec. 19, 1874.

24
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the disease has made its way to the surface an indolent ulcer is formed,
with hard, elevated edges, the cancerous material being infiltrated into

the integument for a variable distance, the surface of the ulcer varying
in character according to the form of the disease. These cancerous ulcers

are very prone to haemorrhage, and the patient's life, if not cut short

otherwise, is gradually worn out by the bleeding and the exhaustion of

the discharge. Carcinoma kills, however, in many other ways. The

growth of the primary tumor interferes with the functions of vital organs ;

or the disease is propagated into one of the great viscera
;
or it infects the

mass of the blood, causing a peculiar cachexia, which sometimes proves
fatal without any obvious mechanical cause.

The forms into which carcinoma is divided are as follows :

1. Hard cancer or scirrhus carcinoma fibrosum very common in the

female breast. This is distinguished by its stony hardness (hence popu-
larly called stone-cancer) ;

it feels like a lump of some hard foreign sub-

stance let into the part ;
in its growth its structure often shrivels, so as

to draw the neighboring tissues to it, producing an apparent loss of size,

gluing the integument to its surface, and causing the dimple of the skin

so often seen in this form of cancer, and the retraction of the nipple which
so commonly occurs when it is situated in the breast. Stretching out

from the main tumor may often be found indurated strings, being the

cellular tissue infiltrated and drawn in towards the tumor. It was these

projections which, being fancifully likened to a crab's claws, gave its

name to the disease.

When cut into, scirrhus presents a characteristic hardness, feeling like

a raw potato does when cut; its section is whitish or grayish, dotted with
minute yellow points, and its surface often presents a concavity caused

by the shrinking of the tumor. The tissue of its exterior passes into that

of the healthy structures by no exact or defined margin.
Examined microscopically it shows a stroma which is often extremely

definite the cells are "of an epithelial type, of varying size and shape,
but with tolerably uniform (and usually single) large nuclei, closely

packed in the meshes of a stout fibrillated stroma, without any visible

intercellular elements." 1 The stroma, which many pathologists regard
as merely the compressed connective tissue of the part, is believed by
Mr. Arnott to be, often, at any rate, a new formation.

This form of scirrhus, collected into a separate nodule, is called the

tuberous form
;
the other is the infiliraling, in which the cancer appears

more as a general induration of all the tissues in the neighborhood, the

skin being thickened, tense, and livid, and adhering closely to the parts
below ("hidebound cancer"); the disease spreads slowly and superfici-

ally, ulcerating in one part, and possibly afterwards healing there while

spreading in other parts.
The ulceration of a scirrhus tumor leaves a sluggish sore, with sharp

edges, bounded to a variable distance by cancer-tissue, sometimes with a

nearly flat surface, at others with prominent granulations, and with a

peculiar fetid discharge, the smell of which much distresses the patient,
and which is mixed with more or less blood from time to time. Such
ulcers may heal for a time, leaving a thin livid scar ver}' prone to break
down again.

Scirrhous cancer may be operated upon, whenever the skin is unaffected

and the glands are not implicated, with a tolerabl}' certain prospect of

benefit from the cessation or prevention of the stabbing pain which often

1 H. Arnott, in Syst. of Surgery, 2d ed., vol. i, p. 614.



CARCINOMA. 371

accompanies the growth of the tumor, and from the removal of what is a

source of constant annoyance and apprehension to the patient. Cases are

also unquestionably on record in which the tumor has never recurred,
but these are so rare, especially if we insist on anatomical evidence of the

correctness of the diagnosis, that they need hardly be taken into account,
and as a general rule the return of the disease must be anticipated. Nor
is there, as far as I know, any conclusive evidence that the operation pro-

longs life, for it must be remembered that the course of scirrhus is some-
times very slow, and against the few cases in which no return has taken

FIG. 167. FIG. 168.

FIG. 167. Microscopical appearances of scirrhus of breast (after H. Arnott). "The typical form of

hard cancer. To one side of the section are drawn a few detached and larger cells from another speci-

men of undoubted scirrhus of the breast, showing more clearly the varying size and shape of these cells

and their occasional multiple nuclei." (Syst. of Surg., vol. i, Fig. 13, opposite p. 614, 2d ed.)

FIG. 168. Cancer stroma (after H. Arnott). "A very thin section was made, through a tolerably firm

pink-white cancerous nodule, in the liver of a patient dying with hard cancer of the breast, and the

cells brushed away with a camel's hair pencil under water. There is thus left the typical stroma dimly
fibrillated and granular, inclosing meshes which have been closely tilled with cells." (Syst. of Surg.,

ibid., Fig. 18.)

place for many years after the operation may be set, perhaps, as many in

which the tumor, having never been interfered with, has remained indo-

lent and innocuous for a very long time, until, perhaps, the patient has
died of old age or of some other affection, or, after this long interval,
cancer has shown itself in other parts of the body.

1 But there is certainly
no reason to say that operations shorten life

;
and as they give a period

of immunity, and usually with very little danger, they should be per-
formed in all appropriate cases.

Even when ulceration has occurred to a considerable extent I have
known the operation successful in procuring a considerable period of

health, and avoiding impending death from haemorrhage.
The question of operating when the glands are affected is a doubtful

one. If all the affected glands can be removed, there seems no reason

why the operation should not be as successful as in any other case, since

the glands, as was said above, are rather a part of the primar}' disease
than a propagation of it

;
but it must be allowed that in the axilla espe-

cially it is extremely difficult to remove them all, without a most formid-

able and frequently fatal operation ;
those that are obvious being only a

superficial part of a chain of glands which often stretch deep into the

axilla, and where a second chain (as, for example, the cervical glands in

cancer of the breast) has become involved it is unjustifiable to operate.

1 In the Path. Trans., vol. xi, p. 220, is the account of a case in which the scir-

rhous tumor had existed for more than thirty years, and then deposits of cancer took

place in various parts of the skeleton.
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When there is a second tumor perceptible in a remote part of the body,
or any symptoms of the formation of such a tumor, the operation is inad-

missible, as also when the presence of general cachexia testifies to the

infection of the mass of the blood.

2. Medullary Cancer. The next variety of carcinoma is the encepha-
loid, medullary, or soft cancer, in which the cells are more plump,
rounded, and usually more uniform in size and shape, and the alveolar

stroma less distinct. This form of cancer is often secondary to scirrhus,
so that a primary scirrhous tumor in the breast will be accompanied by
the growth of medullary carcinoma in the glands or viscera. It grows
much more rapidly than scirrhus, is often exceedingly vascular, so that

large blood-cysts are formed in the interior of the tumor, and its surface

is very commonly permeated by large veins. To the most vascular exam-

ples of this form of cancer Mr. Hey's name, "
Fungus haematodes," is still

occasionally applied. This form of cancer differs from scirrhus in the

greater softness of the whole mass (whence the name), in the relatively
smaller proportion of the intercellular substance, in the greater juiciness
of the tumor, and the more rounded shape, larger size, and more varying
form of the cells.

The favorite seats of encephaloid cancer are the bones, the female

breast, the eye, the testicle, and less frequently the uterus, bladder, and
other viscera

;
but any tissue of the body may be affected by it. It occurs

FIG. 169. FIG. 170.

FIG. 169. Medullary cancer. "From a lymphatic gland secondary to hard cancer of the breast.

This form of cancer differs from the scirrhus only in the proportion of the cell element to the fibrous

stroma the cells being here seen to be still of the epithelial type, and lying close together without any
visible intercellular substance." From Arnott, ibid., Fig. 15.

FIG. 170. Melanosis, springing from the mucous lining of the urethra, a, the urethra laid open, b,

the prepuce, c, the section of the corpora cavernosa. The disease was removed by amputation. St.

George's Hospital Museum, Ser. xiii, No. 10 a.

very commonly In young people in blooming health, and its nature is

often overlooked at first, it being mistaken for innocent tumor, or for

abscess, from its extreme softness when not covered by any hard tissue,

or for chronic inflammation in the testicle when bound down by the firm

tunica albuginea. It rapidly affects the glands, and when removed it gen-
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erally rapidly recurs, so that the prognosis is even more unfavorable than

in scirrhus. Nevertheless operations are eminently justifiable in this form

of cancer. They certainly tend to prolong life, and usually they restore

the patient for a time to complete health. When left to itself the tumor

speedily makes its way through the skin, ulcerates, and bleeds copiously.
If death is not caused in this way it is occasioned by the rapid growth of

the tumor.
Some peculiarities in encephaloid cancer as it exists in bones deserve

especial notice, viz., its tendency to ossify and its occasional pulsation.
The reader is referred to the section on cancer in bones later on.

Melanosis. As subvarieties of encephaloid I would name melanosis

and osteoid cancer. Melanosis, or black cancer, is usually developed
from parts, such as the eye or the skin, where pigment is always or com-

monly found in the natural state. When occurring in the skin it seems
often to originate in a mole. The liver, again, is a tolerably common seat

of melanosis, and it is found comparatively often as a secondary forma-

tion in many other parts of the body, such as the brain or the bones. It

also sometimes originates in parts where no pigment naturally exists

(Fig. 170). The pigment is deposited chiefly in the cells and also to a cer-

tain extent in the intercellular substance.

That melanosis is clinically a malignant disease in man is a fact to

which I have not as yet met with any well-marked exception.
1 But that

the disease is always of the character which would be technically called

carcinoma by all pathologists is a very different matter. The anatomical

characters of the tumor may either be those of soft cancer, as shown in

Fig. 17 of Mr. Arnott's plates,
2 or of spindle-celled sarcoma, as in a re-

markable instance under my own
care of melanosis of the urethra,
here figured.

Oshoid cancer is a verj
7 rare

form of the disease. Its primary
seat is almost always in the bones

;

but it presents the remarkable pe-

culiarity of forming secondary de-

posits of bony cancer in the glands
and in the viscera, and of recurring

FIG. 171.

The cells which were found in the microscopic

as a bony mass in remote parts Of examination of the tumor
shownju

the previous

the body. In all cases that I have
seen the lungs have been the seat

of the secondary growth. The

primary tumor is usually, as Mr.

Moore describes it,
" a mass of

the hardest enamel or ivory-like

bone," mixed with which are the

materials of ordinary encephaloid cancer, and often a considerable pro-

portion of cartilage. And sometimes the primary tumor has been judged
to be of the common encephaloid nature, while the recurrent growth in

the lungs has been osteoid.3

figure, a. Section from the peripheral part of the

growth, showing "indifferent" or "granulation

tissue," with isolated pigment-cells among it. At
one point a bloodvessel is seen. b. A portion of

the growth more highly magnified, showing large

spindle-shaped branching cells, many of them quite

filled with pigment. From a drawing by Dr. T. H.

Green in the Path. Soc. Trans., vol. xxiii, p. 170.

1 In exceptional cases, however, recurrence after operation may be long delayed.
Mr. Pollock removed a melanotic tumor from the thigh, and afterwards one which

showed itself in an inguinal gland. No recurrence had taken place fifteen years
afterwards.

2 Even in this plate it is doubtful, as Mr. Arnott says, whether the anatomical

characters are not rather those of round-celled sarcoma.
3
Syst. of Surg., 2d ed., vol. i, p. 574.
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FIG. 172.

The diagnosis of osteoid cancer is sometimes rendered self-evident by
the presence of bony masses in the glands, otherwise it can only be
formed by anatomical examination or by the nature of the recurring
tumor. I would refer the reader to the chapter on Disease of the Bones
for further particulars with regard to this form of cancer.

Epithelioma. The other indubitable form of cancer is the epithelial,
or epithelioma. This form of cancer takes its origin from the epithelium

of the part in which it grows,
and is therefore always de-

veloped from the surface, or

from the parts in contact with
the surface of the skin, or mu-
cous membrane. A favorite

seat of epithelioma is the

orifice of some cavity (mouth,
anus, vagina, urethra), where
the skin and mucous mem-
brane become continuous. It

usually appears as a hard flat-

tened lump, the surface of

which easily breaks down and

ulcerates, and which readily
affects the nearest glands. Its

connection with simple in-

flammation is very close
;
the

continuous irritation of some

foreign substance is an un-

doubted cause of the disease,

^^/F(l:Sy\^^^ as
'
for example, that of a clay

pipe in causing epithelioma
Epithelioma. "A section through a chimney-sweep's

cancer of the scrotum, representing two nests ('laminated

capsules' 'globes epidermiques'), the larger one display-

ing the structure of these bodies plump epithelial cells in

the midst, surrounded by drier and flattened scales; whilst

the smaller shows a more common appearance, the cells

being so flattened and altered as to resemble a ball of hair;

both nests were imbedded with numerous others in the

subcutaneous tissue." From Arnott, ibid., Fig. 21.

of the lip or tongue, of soot

in the rugae of the scrotum
in causing chimney-sweep's
cancer, of retained secretion

under a phimosed prepuce in

causing epithelioma of the

penis. And the enlargement
of the glands is often due

merely to ordinary inflammation, and will subside completely after the

removal of the tumor. 1 On microscopic examination the epithelial ele-

ments are very distinct, in the form of large nucleated cells, often bearing
a very close resemblance to those of the epidermis, frequently arranged
in concentric lamime like the layers of a bird's nest, while in other cases
the cells have no definite arrangement, but lie heaped confusedly together
among the fibres of the stroma. Epithelioma is especially prone to break
down and ulcerate, and is the form of cancer which usually gives rise to

the cancerous ulcer described in a subsequent chapter.

Epithelioma, although it appears to me to realize more exactly than

any of the other forms of cancer the anatomical descriptions of carcinoma

1 Mr. Arnott say
n
<: "These bodies are commonly met with, in greater or less

number, in all epithelial cancers, though not peculiar to this disease
;
and it would

appear that where the epithelioma affects a mucous surface with cylindrical epithelium
(as the intestine) the cells are of a cylindriform type rather than of the more usual

squamous variety."
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which are accepted at the present day, in the distinct derivation of its

cell-forms from the epidermal tissues, and the completeness of its lilinui^

stroma, yet is commonly much less "malignant" than the other forms of
cancer i.e., it destroys life less quickty, and after removal it returns
much less speedily, and often as it seems does not return at all. Its

removal, therefore, is a matter of urgent necessity, and a more encour-

aging prognosis may be given than we can honestly give in scirrhus or
soft cancer.

Colloid. There are two other forms of tumor which are by some clas-

sified as cancers, while others deny their cancerous nature, viz., colloid

and villous. It appears probable that colloid at any rate is very fre-

quently cancerous, or at least malignant. Its synonym is alveolar cancer,

FIG. 173.

Colloid cancer, a. From a drawing by Mr. Arnott, in Path. Soc. Trans., vol. xxiii, pi. 10. It shows
clusters of cells of the epithelioid type (those at the right hand of the drawing very large and

irregular in shape), floating in spaces bounded by a delicate fibrous network, which forms large oval

and spherical meshes. This stromal tissue is closely beset with elongated oval nuclei, b. Also from

Arnott, in Syst. of Surg., Fig. 23, shows some cells which are very characteristic of colloid cancer
"round or oval, mono-nucleated, and having within the outer cell-wall several very delicate concentric

lines, giving to the cell somewhat of an oyster-shell appearance."

derived from the arrangement of the fibres of its stroma in large open
meshes of transparent fibres, in which are seen rounded or oval nuclei.

Lying in the interstices of these fibres is a transparent, jelly-like sub-

stance, in which will be seen under the microscope cells of various sizes

and shapes, the most characteristic being large, round, and flat, formed



376 TUMORS.

of a nucleus, around which are numerous concentric laminae, very much
like an oyster-shell, besides which there are others which approach more
or less closely to the forms usually seen in epithelioma. The favorite seat
of colloid is the peritoneum, especially its omenta, though it is found also
in the female breast, in the limbs, the rectum, and the face. Many of the
cases which are now described as myxoma would formerly have been
classed as colloid. The title of colloid to the designation of cancer has
been much questioned, and more particularly of late years by Mr. Sibley
(Med.-Chir. Trans., vol. xxxix), who speaks of it as never infecting the

glands, as not prone to atfect the liver and lungs, as true cancer peculiarly
is, and as not prone to recur after complete removal. The anatomical
characters of colloid, however, certainly seem to agree in essentials with
those of carcinoma, and, as far as can be judged by the rather rare cases
which become the subjects of surgical operation, it is quite as prone to

recur as epithelioma is, and cases in which the glands have been atfected

are not wanting. It appears probable, as Mr. Croft has said,
1 that u some

tumors are colloid in character from the outset, others appear to undergo
a colloid change," and it may be possible that the nature of the developed
tumor may depend on that of the one which it has replaced.

Villous tumors, or papillomata, are now almost universally allowed to

be in general not cancerous. They spring from mucous surfaces, and the
situations in which the}

7 are most commonly found are in the bladder and
rectum. Yery striking instances have been put on record of the differ-

ence which generally marks their course from that of cancer. 2 Nor is the

anatomy of the disease that of cancer. The tumor consists usually of a
loose floating mass of processes with a dendritic arrangement, springing
from a base, in which no cancerous elements can be detected. The vil-

lous processes are composed
" of a fine membranous envelope like the

finger of a glove, inclosing a quantity of granular matter in which nu-
merous cells are imbedded, which are chiefly spheroidal in form, and'can-
not be distinguished from those of the membrane adjacent to the villous

growth." These villi bear the most exact resemblance to the villi of the
chorion. 3

It appears, however, undeniable that cancers may be covered

by a similar villous growth. The anatomical difference, therefore, between
a simple and a cancerous villous growth would rest on the presence or
absence of cancer underlying the villous surface. Clinically the rapidity
of growth and acuteness of symptoms would enable the surgeon to form
a diagnosis, which, however, in many cases would be only conjectural.

These are all the new growths which appear to me to require separate
description as coming within our definition of tumors. For the other
forms of growth which are described in some systematic treatises under
the head of tumors, I would refer to other parts of this work. Thus the
reader will find Lymphoma or Lymphadenoma spoken of under the Dis-

eases of the Absorbent System ;
Neuroma under those of nerves; Adenoma

under those of the breast, prostate and other organs where polypi of that
kind are met with.

1 In the account of the case from which Fig. 173 is taken, Path. Soc. Trans., vol.

xxiii, p. 268.
2 See below, in the chapter on diseases of the bladder, an illustration taken from

a typical case of villous tumor in that organ ;
and see Path. Trans., vol. xii, p. 120,

for a striking example of villous tumor of the rectum. In both these cases the tumor
was clearly of an innocent nature.

3 See a paper by Mr. Sibley in Path. Trans., vol. vii, p. 212, where the villi from
tumors of the intestine and bladder are figured side by side with those of the chorion.
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CHAPTER XVIII.

SCROFULA.

THE terms "struma" and "scrofula" are usually regarded and etn-

ployed as synonymous ;
but some writers make a difference, and a very

important one, between the two. In the most intelligible sense of the

words, and in the class of cases which are most easy to diagnose, scrof-

ula or struma is the constitutional diathesis which leads to (or which
tends to lead to) the deposit of a substance called " tubercle" in various

organs of the body. Tubercle is described as being of two kinds, the

gray or miliary, and the yellow or crude. The latter is now regarded by
most authors, following the authority of Virchow, as a secondary stage
of the former. Gray or miliary tubercle is " a grayish-white, translucent

non vascular body of firm consistence and well-defined spherical outline,

usually about the size of a mil-

let-seed. Although in its earlier FIG. 174.

stage it is uniformly translucent,
its central portions quickly be-

come opaque and yellowish, ow-

ing to the retrograde metamor-

phosis of its component ele-

ments. In structure tubercle,
like the other '

lymphomata,'
consists of lymphatic cells con-

tained in the meshes of a very
delicate reticulum. The cells

are mostly round, or roundly
oval, colorless, transparent, and

slightly granular bodies, much
resembling lymph -

corpuscles ;

and, like these, varying consid-

erably in size
; many of them

contain a small distinct nucleus.

In addition to these there are a

few larger cells, containing two
or even three nuclei." 1 These minute gray granulations are often aggre-

gated together into larger masses, and then, though the granulations
themselves are essentially nonvascular, vessels ma}

T be found in the inter-

stices of the aggregate mass belonging to tissues interposed between
the component parts of the mass. The deposit of miliary tubercle is pe-

culiarly apt to follow the course of the small arteries and capillaries, and
seems first to occur in the "

adventitia," or fibrous envelope of the ves-

sels.
2 This aggregation of tubercle softens into a yellow caseous sub-

Elements shown by teasing out a miliary tubercle,
after Rindfleisch. 1. The large tubercle-cells. 2. The
small tubercle-cells. 3. Endogenous cell development.
4. Delicate recticulum from the interior of a miliary

tubercle, the cells partly removed by pencilling.

1 Green's Pathology, pp. 146-7.
2 See Rindfleisch, op. cit., p. 137, and Wilson Fox, On the Artificial Production

of Tubercle, where beautiful representations of its microscopic structure will be
found.
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stance, and in that condition forms the yellow or crude tubercle. 1 Be-

sides the cells figured above as typical of tubercle, all sorts of debris are

met with in microscopical examination " ill-formed epithelial cells,

masses of pigment, crystals, and plates of cholesterin, remnants of in-

closed and disintegrating tissue" (Savory). As the yellow tubercle de-

generates it undergoes one of two forms of metamorphosis. In most
cases it softens and breaks down, and in this degeneration the tissues

around are involved. They become disintegrated by low inflammation,
and thus a strumous abscess, vomica, or strumous ulcer is formed. It

seems that this softening may either commence in the centre of the tuber-

cle, and thence gradually spread to the tissues, or else the inflammation
of the latter may involve the destruction of the tubercle.

In other cases the tubercles harden as they degenerate, the fluid parts
are absorbed, leaving a hard, chalky mass, the cretaceous tubercle, and
this change may affect the gray granulation as well as the crude tubercle.'

2

In this condition the withered, dried-up mass generally remains innocu-

ous, though sometimes, as Sir J. Paget points out, renewed suppuration
is set up around it (

u residual abscess"), and thus it is cast out. It is

indisputable, however, that cases described as scrofula are often unasso-

ciated with an}' visible deposit of tubercle, and this leads to two ques-
tions: 1. Is there anything essentially peculiar in tubercle, or is it merely
a form of chronic inflammatory deposit? and, 2. Is the presence of tu-

bercle, or a tendency to its development, a necessary characteristic of

scrofula, or is there a distinct class of scrofulous affections in which there

is no such tendency ? To the first question there is much reason for

giving a negative answer. The researches of Drs. A. Clark, Burdon

Sanderson, and Wilson Fox have shown that by the inoculation of non-

tubercular products, or by artificial irritation of the tissues in the lower

animals, products indistinguishable from tubercle may be generated ;

and this doctrine lends strong support to the belief which experience
justifies, and which has been expressed by myself and others,

3 that tuber-

culosis in the human subject is often the result arid not the cause of some
exhaustive suppurative lesion which, being described as "scrofulous," is

often regarded as being dependent on the diathesis, of which, on the

contrary, it is itself the cause. If we assume that these experiments
made on the lower animals are exactly applicable to man we shall conclude
that the deposit of tubercle is only a more definite form of chronic inflam-

matory lymph; or, in Dr. C. J. B. Williams's words, that tubercle is
" a

degraded condition of the nutritive material from which old textures are

removed and new ones formed, and that in its origin it differs from the

normal plasma or coagulable lymph, not in kind but in degree of vitality
and capacity of organization." If we regard tubercle in this light, the

difficulty which has always been felt in distinguishing between a crude
tubercle and a mass of old lympho-pus is easily accounted for, and the

occurrence of cases in which there is a constitutional predisposition to

low inflammation, though no characteristic masses of tubercle are de-

tected anywhere in the body, is natural enough.
Two forms of struma are spoken of both by Mr. Savory

4 and by Sir

1 Characteristic illustrations of the nukcd-eye appearance of crude tubercle will be

found in the chapter on Diseases of Bone.
2
Rokitansky, who regarded the two kinds of tubercle as independent, speaks of

this as the only metamorphosis which the gray granulation undergoes.
3 See Wilson Fox, op. cit., pp. 27, 28.
4

Syst. of Surg., vol. i.
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W. Jenner. 1 The former speaks thus of the two forms :

" In the first,

distinguished as the sanguine or serous, there is a general want of mus-
cular development; for, although the figure maybe sometimes plump and

full, the limbs are soft and flabby; the skin is fair and thin, showing the
blue veins beneath it; the features are very delicate

;
often a brilliant

transparent rosy color of the cheeks contrasts strongly and strikingly
with the surrounding pallor: the eyes, gray or blue, are large and humid,
with sluggish pupils, sheltered by long silken lashes

;
hair fine, blonde,

auburn, or red
;
teeth white and often brittle

;
there is frequently a ful-

ness of the upper lip and alae nasi
;
the ends of the fingers are commonly

broad, with convex nails bent over their extremities. Such persons usu-

ally possess much energy and sensibility, with elasticity and buoyancy
of spirits ; they often possess, too, considerable beauty. In this variety,
with the same delicacy, the skin and eyes are sometimes dark.

" In the second, distinguished as the phlegmatic or melancholic, the

skin, pale or dark, is thick, muddy, and often harsh, the general aspect
dull and heavy ;

hair dark and coarse
;
the mind is often, but not always,

slow and sluggish.
"Children especially, in whom the diathesis is strongly marked, are

often distinguished by the narrow and prominent chest, the tumid and

prominent abdomen, and the pastelike complexion ;
the limbs are wasted

;

the circulation languid ;
chilblains are common on the extremities

;
the

mucous membranes particularly, and above all of them the digestive, are

liable to morbid action
;
the breath is often sour and fetid

;
the tongue is

furred, and the papillae towards the apex red and prominent; the bowels
act irregularly, and the evacuations are unusually offensive; the diges-
tion weak, the appetite variable and capricious. In Dr. Todd's opinion,
4 the strumous dyspepsia presents a more characteristic feature of this

habit of body than any physiognomical portrait which has yet been drawn
of it.' The relation of disorder of the digestive organs the subject upon
which Abernethy was so wont to insist to scrofula was, many years ago,
particularly dwelt upon by Lloyd. There is often a singular assumption
of age both in character and appearance in mind and manners they are

prematurely old.
"
Moreover, persons, and especially children, possessing this diathesis

are very subject to certain affections which are regarded by many as mani-
festations of scrofula

; such, for instance, as various eruptions, frequently
seen behind the ears

;
chronic inflammation of the eyelids and conjunc-

tivae
;
a certain form of ophthalmia, described as strumous

;
chronic ulcers

of the cornea, etc." (Op. eit., p. 363.)
Sir W. Jenner also divides the strumous diathesis into two forms: 1.

Tuberculosis, the leading pathological changes of which are "
fatty de-

generation of the liver and kidneys, deposits or formations of tubercle

and their consequences, inflammation of the serous membranes;" and (2)

scrofulosis, the leading pathological tendencies of which are " inflamma-
tion of the mucous membrane, of a peculiar kind

;
so-called strumous

ophthalmia, inflammation of the tarsi, catarrhal inflammation of the mu-
cous membrane of the nose, pharynx, bronchi, stomach, and intestines

;

inflammation and suppuration of the lymphatic glands on trifling irrita-

tion, obstinate diseases of the skin, caries of bone." I would prefer to

substitute for "caries of bone " "low inflammation of bones and joints."
Sir W. Jenner attributes to his "tuberculous " class the same general
characters which Mr. Savory specifies as characteristic of the "sanguine

1 Lectures on Rickets, Med. Times and Gaz., 1860, vol. i, p. 259.
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or serous "
type of scrofula, and to the " scrofulous " those which charac-

terize the u
phlegmatic or melancholic" type. No doubt the distinction

pointed out by SirW. Jenner in the tendencies of these two forms or

types of scrofula is very generally true, and is important to bear in mind
;

but I do not think that the two types are so far distinct from each other

as to justify us in regarding them as different diathetic conditions. If we
do so regard them we should use the word "struma " as the general term
for both the diatheses the one in which tubercle is met with being called

tuberculosis, and the one in which only low inflammations are developed
scrofulosis.

From what has gone before it will result clearly that the diagnosis of

scrofula cannot be a very decided one. If we agree that tubercle itself,

which is the most recognizable anatomical peculiarity of the diathesis,

majr after all be only a modification of ordinary inflammatory lymph, it

cannot surprise us that many cases which one practitioner will denomi-
nate as " strumous " another will regard as examples of chronic inflam-

mation. My own impression, derived from a tolerably extensive experi-
ence of cases of so-called " strumous " disease of joints, is that the great

majority of them are usually the results of slight injury, and have no
connection of any sort with any constitutional peculiarity ;

and I am glad
to see this view of the case gaining ground and obtaining the support of

eminent practical surgeons. The question, indeed, of the causation and
of the prognosis of struma is of the most essential importance when we
come to give advice about the treatment of any case diagnosed as " stru-

mous." If struma were, as we conceive cancer to be, a general blood

disease, or a tendency in the constitution which has indeed local mani-

festations, but these only subordinate, and, as it were, accidental, the

inference is irresistible : that the way to cure the complaint must be

by modifying the general disorder, so as to restore the blood or the sys-
tem to a healthy condition, and that the local conditions are of subordi-

nate importance: and this is the view which has prevailed hitherto, and
which is still most extensively entertained. If, on the contrary, we be-

lieve that these strumous diseases are often only instances of common
inflammation, and that their relation to the general disease is often that

of cause, not that of effect, the motive for curing the disease by surgical
interference at the earliest possible moment becomes even stronger than
in other cases.

Causes. The causes of scrofula are not very easy to ascertain. It is

undoubtedly true that hereditary predisposition plays a very great part
in the production of the disease

;
and it is also, I think, indubitable that

it may be caused by any permanent source of malnutrition, such as bad

air, insufficient clothing, bad or scanty food, and I would add, the de-

pressing influence of prolonged suppuration and confinement.
Treatment. The treatment of scrofula must be regulated according to

our views of its causes. We cannot act upon the hereditary predisposi-
tion further than by enforcing increased caution in the management of

such children and young persons as are clearly under its influence, so as

to withdraw them as far as may lie possible from all the agencies by which
the diathesis may be subsequently acquired. When the disease is once

developed every condition which can improve the patient's general health

must, as far as possible, be secured. Fresh air, moderate exercise, the

free action of the skin and bowels, an equable and temperate climate,
residence by the seaside, a light, nutritious, unstimulating diet, are, as a

general rule, of more importance than medicines, and routine practice is

as bad in strumous as in other cases. But there can be no question of the
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great advantages which are obtained by the judicious administration of

cod-liver oil in cases accompanied by emaciation without much dyspepsia,
of iron in those where anaemia is a prominent feature, of the syrup of tin-

iodide of iron where the patient is weak, fat, pale, and flabby ;
of bark

and mineral acids in cases where hectic is present; of alkalies in combi-

nation with sarsaparilla or milk, along with the moderate use of purga-

tives, where the secretions are disordered and the digestion faulty. Of
these, by far the most important agent in the treatment of scrofula is the

cod-liver oil
; and, although there is no space in this work for details

which more fitly belong to a treatise on therapeutics, yet I must state the

most necessary precautions in the use of this drug. The chief objection
to its use is the nausea which it produces, especially at first. This is

much diminished by commencing with small doses, and by giving the oil

on a full stomach about a quarter of an hour after meals. The full dose

for a child would be about two teaspoonfuls and a tablespoonful for an
adult. The taste may be very successfully disguised by floating the oil

on orange wine or tincture of orange, or steel wine
;
or by mixing it with

five or six drops of Liq. Strychnise, or a little mineral acid. Often, if the

patient can be induced to persevere, his repugnance to the oil will wear

off; and as the oil will have to be taken for many months, if it agrees, it

is well worth some trouble to establish this tolerance. After a time pa-
tients, and particularly children, can take it as an ordinary article of diet,

not only without disgust but with pleasure.
I should be sorry if anything which I have said above as to the neces-

sity for eradicating strumous diseases, or diseases reputed strumous,
before they permanently impair the health, should mislead the reader

into the idea that I advocate hasty operative interference in such cases.

They are essentially chronic maladies, whether we regard them as local

or constitutional in their origin, and the great majority of them can

usually be brought to a successful issue by the mildest treatment, i. e.,

by laying open any suppurating cavities, dressing exposed surfaces with

mildly stimulating lotions or ointments, and keeping the parts at rest.

It is only when prolonged suppuration, or this conjoined with enforced

deprivation of air and exercise, is breaking down the health, or when
extensive disease of the bony or other structure of the part holds out no

hope of natural cure in any reasonable time, that I advocate the removal
of the affected organ by excision or amputation ;

and I think that I have
had abundant experience even in my own practice to show that such

operations are usually followed by complete and permanent recovery in

cases which would by every one be classed as strumous. 1

Scrofula is generally a disease of youth; but similar symptoms appear
sometimes after middle age, and have lately been more especially described

by Sir J. Paget (Clinical Lectures, 1875) as " Senile scrofula.'" The dis-

ease at this age holds out little prospect of cure, but the general indica-

tions of treatment are the same.

1 See a paper in the Lancet, Feb. 24th, 1866, on The Sequel in some Cases of

Excision and Amputation.
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CHAPTER XIX.

HYSTERIA AND NERVOUS DISORDERS.

HYSTERIA is a disease which it is very difficult to speak of intelligibly
and adequately within the compass of a work like this. Yet, as there is

no disease which it does not sometimes simulate, and as the diagnosis
between real or, to speak more correctly, organic disease and hj'stericaL

or nervous affection is of daily importance and of the greatest difficulty
in some of the most common surgical complaints, notably those of the

spine and joints, it is a condition which cannot be passed over unnoticed

in any systematic treatise on surgery. Besides the general remarks in

this chapter the reader will find observations on the various special affec-

tions in other parts of the book especially in the chapters on diseases

of the Joints, the Spine, and the Breast.

I have just said that it is more accurate to speak of hysterical disease

of a part as contrasted with "
organic

" than with " real " disease
;
and

this is very important. Hysteria is sometimes spoken of as if it were
unreal a mere fancy perhaps a mere simulation. Such a view is most

erroneous, and practice founded on it cannot be successful. The struc-

ture of the part is not as a rule in any visible or tangible way affected

(though to this rule some exceptions will be pointed out), and there is no

danger to life or limb
; yet it is impossible to doubt that in many, and I

would say most cases the sensations are as real as those of any other

disease, and the patient as anxious to be rid of it as of any other disease.

The cause of the disease may be imperceptible to our senses
;
but it is

none the less really present, and its effect is as real as any tumor or other

visible product.

Perhaps the best definition of hysteria would be that it is a morbid
state in which various symptoms are produced depending, not on disease

of the part affected, but on some condition of the central nervous organs.
That condition was supposed to be excited in the cerebro-spinal centre

by uterine disturbances when the disease was named, and doubtless such

disturbances are a frequent exciting cause
;
but the disease may exist in

women whose uterine functions are perfectly normal, and even (though
not so often) in men. In these latter cases the origin of the hysterical
disturbance is obscure

;
and in the case of disordered uterine functions,

though the cause may be plain enough, its mode of action is utterly
unknown.

Hysteria differs from mere delusion, hypochondriasis, or fictitious dis-

ease in the fact that the morbid sensations or other symptoms are due to

a really existing physical cause though it is remote from the part affected,

and though its detection may be difficult
;
but it must be allowed that

much of delusion and hypochondriacal exaggeration is mixed up with

almost all cases of hysteria, and that in many of them the patient wilfully

exaggerates many of the symptoms, and very likely feigns others. So
that there is a mixture of mental and physical causes in the disease, and
its cure must be attempted by treatment addressed to the mind as well

as to the body.
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"Nervovs Mimicry." Sir James Paget, in a striking series of lec-

tures on this subject, recently published,
1 wishes to abolish tlu old

term u
hysteria" altogether, at least to restrict it to the mere hysterical

convulsive affection. The great class of diseases usually spoken of as

hysterical he would call "neuro-mimetic," or "nervous mimicries" of the

diseases of the various organs. As a general rule he denies that such

diseases have any more connection with the sexual than with any other

system of organs in the body. "In the defective ovarian or uterine func-

tions of certain patients," he says, "some see the centre and chief sub-

stance of the whole disease : a very mischievous fallacy. Of course, the

sexual organs appear generally in fault to those who are rarelly consulted

for the diseases of any other part; but in general practice they are, in a

large majority of cases, as healthy as any other parts are, or not more
disturbed. The close and multiform relations of the sexual organs with

the mind, and with all parts of the nervous system, are enough to make
the disorders of these organs dominant in a disorderly nervous consti-

tution
;
but their relation to 'hysteria' or to 'neuro-mimesis,' though

more intense, is only the same in kind as that of an injured joint or an

irritable stomach. All, in their degrees, may be disturbers of a too per-

turbable nervous system, and equally on everyone of them the turbu-

lence of a nervous centre may be directed with undivided force." (Op.
cit., p. 191.)

In fact, nervous or hysterical disease may be excited by anything
which makes a strong impression on the nervous system : whether it be

sexual disturbance, imagination, bodily injury, mental affection, intense

emotion, or any form of disease.

Symptoms and Diagnosis. The usual manifestations of hysteria are

the hysterical fit, the globus hystericus, the clavus hystericus, and the

diseases resembling those of various organs.
The hysterical fit may be taken as a simulation of epilepsy, though it

is usually distinguished from it by characters too obvious to allow of any
mistake. It begins generally with rising in the throat, a sense of chok-

ing, followed by wild, convulsive movements, or rather semivoluntary
movements resembling convulsions, with partial or sometimes complete
loss of consciousness, flushed face, eye usually sensitive to light, the fit

ending generally in crying, screaming, and laughing. This is followed

by a copious flow of pale urine, very often b}
T

tympanitis, and generally

by profound sleep. Sometimes one fit, or a succession of fits, may last

for several hours.

The diagnosis and treatment of hysterical fits is more within the prov-
ince of the physician than the surgeon. The imperfect insensibility, the

absence of any obstruction to respiration, the age and sex of the patient

(for true fits hardly ever occur in male hysteria), are the main distinctive

marks. No treatment should, as a general rule, be adopted beyond see-

ing that the patient does herself no harm by her movements, and limiting
the officiousness of bystanders. The rough awakening of a cold douche
or some other similar shock is often effective enough in dispelling the fit,

and it may occasionally be advisable to use such measures, but ordinarily
they do more harm than good.

The globus hystericus is the sensation of some weight or substance
which rises from the abdomen into the throat, and this sensation is often

followed by the choking and other phenomena of a fit of hysterics. The

"clavus,"or hysterical headache, is a feeling as if a nail were driven into

1 Clinical Lectures, p. 172 et seq.
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the head. It is a common and troublesome but subordinate feature in

the general disease.

The main point, however, in practical surgery is to distinguish those

surgical diseases which are hysterical or nervous from the organic affec-

tions of the same organs. The joints, the spine, and the breast are

the most frequent seat of hysterical pain and loss of function
-,

1 but

hysteria may simulate almost any surgical as well as medical disease,
and the diagnosis is often rendered the more perplexing by the fact that

hysteria very frequently aggravates, and sometimes masks, diseases

which really exist; so that in the former case the surgeon, seeing that

there is distinct proof of organic disease, is apt to attribute grave im-

portance to what is really only a trifling complaint aggravated by hys-
terical symptoms; while in the latter case the symptoms of hysteria are

so prominent that he overlooks some disease which is really present.
The diagnosis between hysterical and organic affections rests mainly

on the following considerations: 1. The pain in hysteria is usually inter-

mitting, irregular, and often much in excess of anything that the visible

condition of the parts can account for; it bears no relation to the dura-

tion of the disease, and is often obviously affected by emotional causes,
and often by the state of the uterine or digestive functions. It differs

from true neuralgia in not being general periodic and in not following
the distribution of any nerve, though in many cases hysterical pain is

called neuralgia. 2. The tenderness which is almost always complained
of is diffused, and is, as it were, inconsistent. Thus, for instance, in

hysterical disease of the spine the patient will often complain of quite as

much pain from a light touch to the skin as from pressure made on -the

vertebral spines themselves, and it is greatly aggravated by the patient's
own attention being directed to it : a patient who, while her attention

was fixed on the surgeon's examination, could not bear the lightest
touch on the back without complaining of acute pain, will often be hardly
sensible of firm pressure, if made at a moment when she is eagerly talk-

ing of something else. 3. The course of the disease is, however, one of

the main elements in the diagnosis, and perhaps of all others the most

satisfactory in cases which are otherwise somewhat obscure. We have

only too often opportunities of seeing poor women who from unfortunate
errors in the diagnosis have been condemned to years of total inactivity
for supposed spinal or articular disease

; yet no abscess, no deformity,
no material alteration in the shape of the parts has resulted,

2
still less

any of the formidable consequences which inflammation would have pro-
duced on the parts in the neighborhood. It is, however, noticed, and
not indeed very rarely, that there is some tumefaction round the seat of

the disease, often the result, as Sir B. Brodie tells us, of local applica-

tions,
3 but also present, I think, in some cases where no friction or

blistering has been employed, and then probably the result of conges-
tion. The cause which produces such congestion is no doubt the pain,
for the pain in hysterical disease is often (as I have said above) as real

as any other pain, and pain easily affects the supply of blood to the part,

just as in periodical neuralgia the pulsation of small and previously

1 Sir B. Brodie says that " among the higher classes of society at least four-fifths

of the female patients who are commonly supposed to labor under disease of the

joints labor under hysteria and nothing else.'' Sir B. Brodie's collected works, vol.

iii, p. 157.
2 Sir J. Paget gives some striking instf\nces of the perfectly healthy condition of

joints after prolonged disuse (op. cit.. p. 206).
3
Op. cit., p. 159.
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invisible arteries becomes plainly perceptible before and during the

paroxysm. Sir B. Brodie has noticed that in some hysterical affections

of the joints there is a periodical change of temperature, not only of the

part but of the whole limb, and he dwells on the value of quinine in

such cases (Works, vol. ii, pp. 308, 309). These cases mark still more

plainly the affinity between hysteria and neuralgia.

Temperature in Hysteria. Sir J. Paget has also pointed out the extra-

ordinary variations in temperature which sometimes occur in "nervous"
maladies. As a general rule the temperature is an important fact in the

diagnosis of hysterical affections, since it is far nearer the normal than
it would be if the disease were organic; or, if it varies, the variations

are limited and probably periodic. But these excitable and nervous

patients are liable to great disturbances of temperature from slight causes,
so that Sir J. Paget says of the temperature, that though

"
prudently

estimated, it is of the highest value, even in nervous patients ;
overesti-

mated, it is more fallacious in them than in any others."

General Character of Hysterical Patients. These are the chief features

in the diagnosis of hysterical affections from their local symptoms. Next
the surgeon has to weigh carefully the general symptoms which the patient

presents. The complexion of the patient's mind must be studied. The
extensive experience of Sir J. Paget has taught him that "

nothing can
be more mischievous than a belief that mimicry of organic disease is to

be found only or chiefly in the silly, selfish girls among whom it is com-

monly supposed that hysteria is rife, or almost a natural state." Pie

believes it to be more true to say that these nervous diseases are seldom
found in "patients who have ordinary minds such minds as we may
think average, level, and evenly balanced" but that in the majority of

patients of this class u there is something notable, bad or good, higher
or lower, than the average." Any observations, however, which may thus

be made on the patient's mental constitution can amount to nothing more
than a probability, and that not of a very high class. More tangible
evidence may be obtained from the patient's family history ; many of the

worst instances of hysteria occur in girls brought up by mothers them-
selves hysterical; from the circumstances of the case, many nervous dis-

eases springing from the contemplation of cases occurring in the family
or in public; and from the strange possession which such diseases take

of the patient's mind and will. "Few patients," as Sir J. Paget says,
" with real hip disease or real spinal disease think half so much about
their ailments as they do whose nervous systems imitate those diseases;"
and he also gives some striking illustrations of the possession which such
affections obtain over the will even of those who in other matters possess
some firmness of mind

;
so that " a man who has intellect and will to

manage a great business .... cannot will to endure sitting upright for

ten minutes, or cannot distract his attention enough to be indifferent to

an unmeaning ache in his back."

With the best attention the surgeon can give to* the case it must be

allowed that the diagnosis is often a very doubtful one
;
and in order to

justify a confident opinion in any but the plainest cases repeated exami-
nation and observation are essential.

Treatment. Nothing can be more difficult than the treatment or man-

agement of some of these hysterical affections. Too much attention on
the part of the surgeon fixes the patient's mind on her ailment, increases

its apparent importance in her eyes, and in many cases certainly tends

to protract it; on the other hand, roughness or neglect loses her confi-

dence, without which all treatment is nugatory. The moral treatment

25
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of hysterical affections is of as much importance as the medical, or more.

The first point is to convince the patient that the disease is understood,
and its real importance admitted, though not exaggerated. For we must
allow that hysteria, though not dangerous to life, and seldom threatening
the reason, is a very grave disease, and often entails lifelong misery on
its victim. When, however, the patient is relieved from the worst anxie-

ties, such as the fear of permanent paralysis, lameness, or other organic

disease, the medical or surgical treatment of the case becomes easier. I

can hardly do better than transcribe Sir B. Brodie's excellent remarks
on the treatment of hysterical joint affections:

"The recovery of patients laboring under these Irysterical affections is

often tedious. But much depends on the treatment, moral as well as

physical. The sulphate of quinine, preparations of iron, the citrate of

quinine and iron, may generally be exhibited with advantage; and these

may, according to circumstances, be combined with ammonia or the

ammoniated tincture of valerian. In most instances the bowels are in a

very torpid state, and active purgatives are from time to time required.
The air of the country, and especially that of the seacoast, is more favor-

able to the patient than that of a large town
;
and while at the seaside

she may use cold sea-bathing with advantage during the summer and

early part of the autumn. However, as to constitutional treatment, the

best rule that can be laid down is, that the medical attendant should

inquire into the state of the general health, and prescribe for the patient

according to the circumstances of each individual case. If the menstrua-

tion be irregular, deficient, or excessive, he should make it an especial

object to restore this function to a healthy condition To a consid-

erable extent these cases admit of being benefited by medical and surgical
treatment

;
but what I have termed the moral treatment of them is of

still greater importance. If a young lady who is thus afflicted be con-

fined to her sofa, her attention being constantly directed to her complaint

by the anxious inquiries of her friends, the daily visits of her medical

attendant, and the exhibition of a variety of drugs, the symptoms may
continue unaltered for many months, and even (and that is by no means
an unusual occurrence) for several years. The very opposite course to this

should be pursued. Her attention should be as much as possible directed

to other objects. She should enter into the society and join the pursuits
of persons of her own age. She should be encouraged to use the limb,
even though the attempt to do so gives her pain in the first instance, and
she should pass a portion of each day in the open air. Under this mode
of treatment I have known many cures to be obtained without any medical

or surgical treatment whatever." 1 Sir Benjamin also gives some direc-

tions for the local treatment, as applicable to hysterical affections ofjoints.
Such treatment must, of course, vary for different organs. Its general

principle is to do as little as possible to fix the patient's attention on the

part. Any plaster, ^bandage, or other application which keeps the part

comfortably warm, and prevents the patient from handling or looking at

it. may do good. Sometimes pain suddenly inflicted, as by the moxa or

a galvanic shock, effects a wonderful cure, similar to Sir B. Brodie's case,
in which a young lady was cured of an hysterical pain in the hip by a fall

from a donke}
r
. And there are cases (as he also mentions) in which a

sudden mental impression, such as a sudden call to " rise up and walk,"
has produced the desired result. But, as a general rule, little is required
in the way of local applications beyond what is necessary to maintain the

1 Sir B. Brodie's Works, vol. ii, p. 309.
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natural warmth of the part. Warm bathing is often of much service;
and so is galvanism, if properly applied. Cold, Sir J. Paget says, almost

always does harm.
Narcotics and opiates are to be avoided by all means if possible. They

are generally unnecessary and often most injurious, and should only be

used when it is impossible to avoid it; and this impossibility should not

be hastily admitted. I have often known patients habituated to the use

of opium for nervous pain who could by no means sleep without pills, but
who slept quite as well when they were made of bread as of opium. At
the same time the patient must have quiet sleep; and although exercise

is to be enforced, yet long periods of rest afterwards are needed.

CHAPTEE XX.

GONORRHOEA AND SYPHILIS.

THE diseases which owe their origin to sexual intercourse are gonor-
rhoea and syphilis, the former almost exclusively a local disease, yet, which

has, as we shall see, its constitutional manifestations also
;
the latter

usually also entirely local, yet in its constitutional form one of the most
insidious and abiding infections to which the human body is liable.

Gonorrhoea differs widely in the two sexes. It is so much slighter a

disease in women that the descriptions of it are always taken from the

male sex. Four stages of the complaint are described, the premonitory,
the inflammatory, the stage of decline, and that of gleet.

The Premonitory Stage. The first lasts often only a few hours, some-
times as much as two days, and commences generally from two to five

days after intercourse rarely later. It is marked by a slight itching and
a little tumefaction of the lips of the meatus, and possibly some slight

discharge, just enough to make the lips stick together.
The Inflammatory Stage. This is succeeded by the second stage, in

which there is high inflammation of the lips of the urethra, and sometimes
also of the prepuce, causing phimosis, with creamy, greenish, purulent dis-

charge, tenderness to pressure along the urethra, scalding in making
water, which is sometimes so painful as to occasion much spasm and diffi-

culty in doing so, even temporaiy retention
;
a sensation of weight in the

perineum, and painful erections, especially at night. Sometimes chordee
is present, i. e., an effusion of lymph into the corpus spongiosum, which

prevents distension of its cells in erection, causing the distended corpora
cavernosa to bend over it, and thus giving the organ a curved shape, as

if bound down by a cord. This, however, is rare by comparison with the

occurrence of mere painful erections, and still rarer are the cases in which
the effusion takes place into the corpus caveruosum, causing the penis to

curve to one side in erection.

The inflammatory stage lasts from one to three weeks. Its symptoms
are due to acute inflammation and sometimes ulceration of the mucous
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membrane lining the urethra, usually situated around the fossa navicu-

laris and in or about the bulb,
1

though it seems that any part or the whole
of the canal may be affected.

The Stage of Decline. The third stage (which is, in fact, a part of the

second) is marked by the recession of all the symptoms, the scalding sub-

siding, the discharge becoming more and more mucous, and the disease

then either disappearing altogether or passing into the fourth stage,
that of gleet, which is a mere thin watery discharge, unaccompanied by
any symptoms except, perhaps, a little tenderness to pressure over the

affected part of the urethra, the discharge proceeding from localized in-

flammation, or, as some think, probably ulceration of the mucous lining
of the fossa navicularis or bulb.

The common complications of gonorrhoea are as follows :

Abscess may form in the areolar tissue of the penis or scrotum
; or, as

is much more common, in one of the lacunae of the urethra. Such " lacu-

n ar abscess" also occurs from other causes, as from riding on a wet sad-

dle or inflammation behind a stricture. It forms a small, hard, painful

swelling in the course of the urethra, which often occasions considerable

difficulty in micturition, amounting even to complete retention. For its

treatment it is usually sufficient to apply a poultice and pass a catheter

when necessary to relieve retention, in doing which the abscess is often

ruptured and the complication disappears. If there is much pain there

can be no objection to making a puncture. The abscess bursts generally
into the urethra; if through the skin fistula hardly ever results, for the

opening into the urethra either does not exist or closes spontaneously.
Balanitis is less a complication than a form of gonorrhoea. We have

noticed that in ordinary gonorrhoea the prepuce may be so much swollen

as to cause phimosis. Sometimes this inflammation and swelling of the

prepuce and the surface of the glans is the whole of the disease, the in-

terior of the urethra being unaffected, though sometimes the lips of the

urethra are also inflamed. The absence of scalding in making water
will lead the surgeon to the belief that he has a case of pure balanitis

to deal with, but he can hardly be certain until the inflammation of

the prepuce has subsided sufficiently to allow of the examination of the

meatus.
Phimosis. Again, inflammation of the prepuce leading to phimosis is

so common with syphilitic sores, that often cases which have been diag-
nosed as balanitis turn out really to be syphilitic. Hence a good deal

of reserve in forming and expressing an opinion is desirable. Cases of

veritable balanitis are to be treated by keeping the penis raised and wash-

ing out the prepuce frequently with injections of cold water or some as-

tringent, as lime-water or weak solution of nitrate of silver. The parts

may be dusted at night with calomel in fine powder mixed with magnesia,
to be washed away with the injection in the morning. The mere phi-
mosis produced in ordinary cases by gonorrhoea seldom requires any
operation, as it will subside on the recession of the disease; but in cases

of gonorrhrea affecting persons who have congenital phimosis it is often

necessary to operate.

Paraphimosis is a much more painful affection than phimosis, of which
it is a sequel. The phimosed and inflamed prepuce has been forcibly
drawn behind the corona gland4s, and has there swelled and inflamed still

more, producing great constriction and consequent swelling of the glans,
with grievous pain ; and, if unrelieved, leading to ulceration where the

1 See a preparation in St. George's Hospital Museum, Ser. xii, No. 61.
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penis is constricted by the prepuce, and to more or less extensive gan-

grene of the constricted glans penis. A paraphimosis can always be re-

duced, if seen before adhesion has taken place between the constricting

prepuce and the tissues beneath. The fore and middle fingers of the

two hands should be crossed on each other around the penis, which is

thus firmly grasped, and the prepuce pulled forwards, while with the two
thumbs the blood is kneaded out of the glans and the latter pushed back.

As this is acutety painful it is usual to administer chloroform or ether.

If the paraphimosis be irreducible, the strangulation must be liberated

by cutting freely through the constricted prepuce on either side of the

penis, so as neither to endanger the vessels on the dorsum nor the urethra

on the lower surface of the organ. After all swelling has subsided the

prepuce, if too long, must be circumcised.

Spasms and Haematuria. Another complication of gonorrhoea is severe

spasm in making water, sometimes complicated with haemorrhage from
the urethra, and then very probably depending on ulceration of the lining
membrane. This is more annoying and alarming to the patient than

really dangerous. The spasms will subside by very free use of the warm
hipbath (in which the patient can generally pass water easity) and by
rest, abstinence from any irritating medicines or applications, bland

drinks, and opium. The haemorrhage is never really formidable, but if it

is at all copious the acetate of lead or Ruspini's styptic may be given

internally, and the patient kept in bed, with ice applied to the perineum.
The haemorrhage occurs most frequently in connection with chordee, and
the treatment which obviates the latter condition will stop it. The most
effectual treatment for chordee is to procure ver}

T sound sleep, by means
of bromide of potassium and opium taken immediately before going to

bed. The patient should also be kept slightly below par by low diet and
small doses of tartar emetic. When the chordee comes on some patients
derive relief by the application of sudden cold to the penis, as by putting
it against the cold stone or metal of the chimney-piece, but to sit in warm
or hot water is generally much more effectual and grateful.

Bubo is a common complication, and sometimes the lymphatics of the

penis are themselves inflamed and stiffened, whereby a difficulty in erec-

tion is produced, something like chordee. In these cases mercurial oint-

ment in small quantities should be rubbed in. The inflamed inguinal

glands should be treated at first by complete rest, and then, if hard and
indolent, by tinct. of iodine, or by blistering. The latter is an excellent

remedy in chronic bubo, frequently procuring the absorption of the swell-

ing, and, when it does not do so, usually causing it to suppurate. When
suppuration is decided the abscess should be laid open pretty freely.
Some surgeons lay great stress on making the opening perpendicular in-

stead of parallel to Ppupart's ligament, thinking that the movements of

the thigh and body will have less tendency to keep the wound open. I

cannot say, however, that I attach much importance to the direction of
the incision, provided it passes pretty completely through the cavity.

Gonorrhceal and Capivi-rask. Gonorrhoea is sometimes followed by
an eruption of red papules. This is usually the consequence of the ad-

ministration of capivi to a patient whose stomach will not bear it, and
is hence called "the capivi-rash ;

" but a similar rash may also, though
rarely, be found when gonorrhoea is complicated with other forms of

gastric irritation not caused by capivi. The eruption being papular re-

sembles lichen more than an}
r other form of skin disease, but sometimes

is merely a rash like roseola. In other cases it is mixed with wheals of
urticaria. The treatment consists in leaving off capivi or anything else



390 GONORRHOEA.

which may be disagreeing with the stomach, free purging, and the cor-

rection of the secretions by alkalies with mercury.
Gonorrhoeal rheumatism^ or synovitis, is a painful and often a very in-

tractable disease. Its pathology is still a matter of dispute ;
but there

seems now a very general agreement that it depends in some way or other

-on the irritation and discharge in the urethra, and that its cure must be

sought for in the cure of the nrethral discharge; and this lends at any
rate considerable probability to Mr. Barwell's 1

speculation that the disease

may really be a form of pyaemia, or blood-poisoning, the starting-point of

which is inflammation of the veins around the urethra or prostate gland.
It is often noticed that the inflammation will persist so long as the dis-

charge persists, and even so long as there is any tenderness in the affected

portion of the urethra, but subsides at once when the urethra has become

perfectly healthy. Such rheumatism is not confined entirely to gonor-
rhoeal inflammation of the urethra, but is sometimes, though rarely, found
after urethritis from other causes.2

It is far rarer in women than men,
and this corresponds with the general immunity of the female urethra in

gonorrhoea, though cases of gonorrhoeal rheumatism have been recorded
in females. It almost always affects the knee

;
other joints may also be

implicated, but I can hardly recollect a case in which the knee was not

the principal seat of the disease. The pain is not usually acute, but it is

constant, worse at night, and accompanied by considerable synovial effu-

sion.
" There is also," says Mr. Bond,

" a most common and characteristic

complication affecting the eyes, and this is a congestion of the sclerotic.

The conjunctiva is sometimes slightly congested, and the carunculse red

and injected ;
but the great peculiarity is the congestion of the sclerotic

vessels, which are seen radiating around the cornea."

The patients are usually pale, anaemic men, in whom discharges are

very liable to occur and very difficult to cure
;
and the connection of the

rheumatism with the gleet is sometimes conclusively proved by the re-

currence of the former when any accidental cause (of which the most

frequent is sexual intercourse) has produced a renewal of the latter.

Accordingly the first indication of treatment is to cure the discharge.
If a bougie or catheter be passed it will almost always be found that

there is considerable spasm, and that the urethra bleeds very readily.
Under the influence of instruments gradually increasing in size the irri-

tabilit}^ of the urethra will often subside and the gleet disappear. If

not, astringent and sedative injections must be resorted to. Mr. Bond
speaks highly of an injection made with half a drachm of tannin in six

ounces of cold water, with two drachms of opium added. A fine pre-

cipitate is formed. The injection is to be well shaken just before use,
and this precipitate will adhere to the walls of the urethra, making the

astringent and sedative action of the application more permanent than

that of a merely fluid injection can be. The general health must be

carefully attended to
; steel, quinine, strychnia, bark, or any other tonic

which may be preferred, must be administered, with good diet and a suf-

ficient suppl}' of stimulants. At the same time the digestion and the

state of the urine must be carefully attended to.

Iodide of potassium is often administered in this disease, and when
the patient is in robust health and the drug agrees with him I have seen

a On Diseases of the Joints, 1861, p. 101.
2 Hence it is sometimes called " urethral rheumatism." See a very interesting

paper by Mr. Bond, Lancet, March 23, 1872.
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very good results from it; but I agree with Mr. Bond in dissuading its

employment in cachectic persons.

Locally, some mild counter-irritant generally answers best, combined
with gentle pressure when the pain has subsided. Scott's bandage is a

very good application in the last stages of the complaint.
Other Complications. The other complications of gonorrhoea are in-

flammation and abscess of the prostate, orchitis or epididymitis, and

gonorrho3al ophthalmia.
These will be found treated of in the chapters on diseases of the uri-

nary organs, of the testicle, and of the eye respectively.
Treatment. The treatment of gonorrhoea is often very difficult, and

the more so the more virulent is the affection and the more cachectic the

patient. With regard to the former particular, there can be no doubt
that inflammation of the male urethra follows sexual intercourse with

women who have no specific disease, but who are suffering from leucor-

rhoea, or who have some ulceration of the os uteri, or who are menstru-

ating ;'
but such affections, if they deserve the name of gonorrhoea, are

far less acute under ordinary circumstances than the disease which is

excited by true gonorrhoeal pus, and they come on with less premonitory
symptoms.

In the early stage gonorrhoea may doubtless be often cut short by re-

peated injections, for which purpose either mere water may be used, cold

or tepid, or a weak solution of acetate of lead or sulphate of zinc, the

object being merely to wash out the discharge. The patient must be

carefully instructed in the method of injecting, and the process be re-

peated every hour while he is awake.
At the same time demulcent drinks, low diet, slight purging, and com-

plete rest, in bed if possible, are to be ordered.

Some practitioners use stronger injections, such as arg. nit. in solution,
but they are more dangerous and not more efficient. The first effect of

these strong injections is to increase the inflammation, so that after

about two clays there will be a good deal of discharge, and perhaps a

little blood. Then the injection is to be stopped, in the hope that the

discharge will subside and the patient recover under the same precau-
tions about rest and diet as before.

In the inflammatory stage the treatment should not certainly at first

be too active. The patient seems to me to recover more speedily if

treated at first by demulcents, rest, frequent warm bathing, warmth or

poultice to the perineum, with leeches there if the symptoms be very

urgent, and low diet with much bland fluid, than where any specific med-
icines are ordered. Injections other than those of tepid water should

not be used while there is much scalding and inflammation. The meatus
must be kept clean by frequent ablution, and the penis should not be too

closely covered. When the acute symptoms are subsiding copaiba often

is most useful, and in some cases indispensable to the cure of the disease.

I have known cases in which the discharge would at once recur when the

drug was omitted, though in other respects the treatment and all other

circumstances were the same. But there are cases in which it does no

good, and some in which it does much harm, upsetting the digestion,

causing rash, and probably irritating the urethra, and so predisposing to

gleet and other complications. It is best prescribed either in the form

of an emulsion or in doses of 3 SS - r 3J? mixed with njjxv of dilute sul-

1 It is on this account that it is commonly said thut gonorrhoea is more frequent
in men than women.
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phnric acid in infusion of roses. The common capsules disguise the

taste of the drug, and are in that respect most convenient
;
but they are

not so much to be relied upon. Cubebs appears to me much less effica-

cious, and, indeed, by itself nearly inert as far as the cure of the disease

goes ;
but some practitioners think that an addition of about ten drops

of the tincture of cubebs increases the efficacy of the copaiba.
1

Treatment of Gleet. The treatment of gleet is often even more tedious

and difficult than that of gonorrhoea. The patient is usually weak, sallow,
and cachectic, and depletion does not agree with him. But neither does

any copious indulgence in stimulants. Moderate allowances of meat, wine,
and exercise are usually to be recommended. Any defect of the general
health must be discovered, and, as far as may be, corrected, and some

tonic, such as steel, strychnia, or bark, will generally prove beneficial.

Local treatment must be directed in the first instance to discover whether
there is any contraction (spasmodic or other) of the urethra

;
and often

the constant passage of bougies, increasing in size until the urethra is

distended to its extreme limit, will cure the complaint ;
or else the use

of injections, or touching any tender spot of the urethra with the porte

caustique, or with a solution of perchloride of iron, will cure the discharge.
But often it will not subside till the patient has undergone a thorough
change of climate and wa}' of life.

Gonorrhoea in Women. In females gonorrhoea is a much less severe

complaint than in males. It affects chiefly the vulva and vagina, rarely
the urethra or bladder. It is difficult or impossible to distinguish aggra-
vated Ieucorrho3a from mild forms of gonorrhoea ;

nor is it of much im-

portance, since, doubtless, such leucorrhcea will excite gonorrhoea in the

1 The treatment of gonorrhoea in private or hospital out-patient practice is neces-

sarily somewhat unsatisfactory, since it is hardly possible to insist on the complete
rest and abstinence from all forms of excitement which is so necessary to rapid re-

covery. In civil hospitals persons affected with gonorrhoea are seldom admitted as

in-patients. But in military hospitals the disease is constantly under treatment, and
cure is, as a rule, speedily and easily obtained. I have accordingly requested my
friend, Mr. E. Venning, Assist.-Surgeon to the 1st Life Guards, to sketch out for me
the plan which he usually adopts, and which may be taken as agreeing in the main
with that adopted in other regimental hospitals. Mr. Venning speaks as follows :

" In slight cases, in which the urethra! discharge is not very profuse and there is not

great inflammatory action present, I simply give the patient a warm bath, and have
him placed in bed and keep him in the horizontal position. I generally order a mild

purgative to be administered, and direct him to use an injection consisting of zinci

sulph., gr. iv
; glycerin, ss.

; morph. acetat., gr. ; aquae destil., ad ^vj. To be

injected every hour or two, provided no pain is caused. The diet to be light and

non-stimulating. In severe cases, where there is much inflammatory action, shown

by a profuse, thick, yellow discharge, and accompanied with great urethral irritation

during micturition, which latter is generally very frequent, and when chordee causes

great distress, I also commence treatment with a warm bath and a brisk purge, and
order a saline demulcent mixture (occasionally combining antimony with it) to be

given every four hours, and I give directions for the urethra to be constantly washed
out with tepid water. In addition to this I order a suppository containing morphia
and henbane to be administered at night to relieve the chordee!^ The diet to be light
and non-stimulating. Perfect rest in bed to be maintained. When the most acute

symptoms have subsided I then prescribe a mixture containing oil of sandalwood,

mucilage of acacia, and tinct. of orange-peel twice a day, and an injection consisting
of zinci sulpho-carbolat., gss. ; morph. acet., gr. J; aqua destil., ad

^viij.
To be. ., .

used every two hours. If any pain is caused by this, to dilute it with distilled water.

If the discharge does not rapidly decrease under this treatment I increase the diet

at once, as I have often found that discharge is kept up by the patient becoming
lowered in strength by the constant drain on the system ;

and that the administra-

tion of wine in the form of claret, with a generous diet, has been attended with ex-

cellent results.
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male. Prostitutes are especially liable to leucorrhcea in consequence of

the constant excitement of the generative organs ;
but the certifying

surgeons under the Contagious Diseases Acts only think it necessary to

seclude those in whom the discharge is purulent. There is a form of

purulent discharge from the vulva pretty often seen in young children

the leucorrhoea infantum which was at one time confounded with gon-
orrhoea, and was believed to be due to impure connection ; but this, in

the great majority of cases, is an unfounded suspicion. In some cases

no doubt young children are affected with ordinary gonorrhoea, but in

such instances marks of violence about the vulva will exist, and will show
that forcible entrance has been attempted ;

or possibly, if the case be seen

soon after the rape, spermatozoa may be discovered in the vulva. Usually,
however, this discharge originates either from dirt or from some cause
difficult to discover. Many of the children certainly suffer from worms.
Attention to the general health, strict cleanliness, frequent washing out

of the vagina, and the use of a tent steeped in some astringent lotion,
will effect a cure.

Gonorrhoea in the female causes acute inflammation of the vagina and

vulva, frequently accompanied by swelling of the nymphae, which protrude

beyond the labia. The discharge is sometimes very profuse, and there

are often excoriations in various parts of the vagina ;
the labia are fre-

quently much swollen, and abscess often forms there. Hence there is

much pain in walking and in sexual intercourse. Sometimes the inflam-

mation attacks the urethra, and then usually causes more or less cystitis ;

occasionally it spreads backwards as far as the os or cervix uteri, and it

seems certain that peritonitis may be caused by its passage inwards, and
that a form of inflammation sometimes attacks the ovary analogous to

the orchiti3 of the other sex. The acuter attacks of gonorrhoea are pain-

ful, but there is rarely any scalding in micturition, as in men. The com-

plications also are much rarer than in the male. Ovaritis would cause

pain, swelling, and tenderness in the iliac fossa, with nausea and fever,
and the pain would be aggravated by coughing or other exertion of the

abdominal muscles. Rest, free leeching of the abdomen, salines, and

opium constitute the appropriate treatment.
Bubo is not so common as in males. Its treatment is the same.
Abscess of the labium is the most common complication, and it some-

times extends to a great distance. I once had a patient who was sent

into the hospital for supposed fistula in ano. The opening was a good
way behind the anus, and on probing it I found that it passed forwards,
and then on examination of the vulva the case resolved itself into one of

gonorrhoea with labial abscess.

Vegetations and mucous patches around the labia and anus are very
common, particularly in prostitutes. Any discharge which may be present

being cured, these vegetations will either subside of themselves or may
be. treated with the strong liquor plumbi, or snipped off, or tied with an
elastic ligature. When they are very numerous and large it is better to

remove them freely on a level with the skin and apply the actual cautery
to any bleeding point.

Treatment. The treatment of gonorrhoea in the female is very much
easier than in the male, provided that the patient is properly under con-

trol. In hospital out-patients the disease is often very intractable, because
the patient will not take care of herself nor abstain from sexual intercourse ;

but with perfect rest, perfect cleanliness, and frequent copious injections,
the disease will, in almost all cases, soon subside. The injection, or rather

the washing out of the vagina, should be managed by means of large
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quantities of some weak lotion, such as Goulard, or a solution of sulphate
of zinc, two grains to the ounce, pumped in, while the patient is recum-

bent, by an endless syringe (Evory Kennedy's) and allowed to run out.

If any ulceration can be seen it can be touched with caustic through the

speculum. Lint steeped in the lotion should be placed between the labia

to avoid their mutual contact, or the vagina plugged with a pessary of

tannin. While the inflammation is acute salines and low diet must be

ordered, but "the exhibition of specifics (copaiba or cubebs) in the gon-
orrhoea of women is perfectly futile, unless the urethra be affected, and
even then they seem to be productive of little if any benefit." (Marson.)

SYPHILIS.

SYPHILIS is defined as being a specific disease produced by the conta-

gion of the same disease in another person, and characterized (a) in its

primary form by the appearance on the part inoculated of one of two
different kinds of sore (or chancre); and (ft), in its secondary or consti-

tutional form, by various eruptions on the skin, by sore throat, affections

of the eye, the glands, the bones, and almost every other tissue of the

body.
The contagion is always conveyed by direct inoculation, generally, of

course, in sexual intercourse, but accidentally in other forms of personal

contact, as when a surgeon inoculates a wound in his finger by touching
a syphilitic sore, or a wet-nurse inoculates a crack on her breast by suck-

ling a syphilitic infant, or when the syphilitic virus is purposely inocu-

lated for medicinal or experimental purposes.
In this definition all diseases excited by sexual intercourse which are

not gonorrhoea! but are marked by the appearance of a chancre are classed

as s^yphilitic ;
but there is a striking and radical difference between the

two kinds of chancre, viz., that in one kind the disease is local merely,
never affecting the constitution, and followed, therefore, by complete re-

covery as soon as the local mischief is healed, while the other kind con-

stitutes the most obstinate infection to which the human subject is liable,

remaining during the whole of the person's lifetime (in the more obstinate

and inveterate cases, which, however, are happily rare) as a constant

source of trouble and danger, breaking out after long intervals of health

in one part of the body after another, and being transmitted through the

blood of the mother or the semen of the father from one generation to

another.

Varieties of Nomenclature. Hence some pathologists separate these

two forms from each other in nomenclature as they are separated in prac-
tice calling the non-constitutional form of chancre u the venereal dis-

ease," or " the non-infecting sore," while they restrict the name of "
syph-

ilis
" to the constitutional disease or " the infecting sore." But without

entering on the controversy whether there is one kind of syphilitic poison
or two, I think it sufficient to say that the definition adopted in the fol-

lowing pages is the most common, and has the advantage of involving no

theory, but being a plain statement of everyday facts.

Local Syphilis. To commence with the local form of syphilis. This

exhibits itself in three principal varieties: 1. The common soft chancre

unaccompanied by bubo;
"
suppurative syphilitic inflammation," as Mr.

H. Lee calls it. The sore appears four or five days after connection, and

(begins to suppurate at once
;

it looks as if a piece had been chipped or

I punched out of the part ;
its borders are defined and often slightly un-
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del-mined, its base sometimes thickened by the inflammation of the tissues

under it
;
but this hardness is different in character from that of the hard

or Hunterian chancre, as will be presently pointed out. The. sore heals

with no remaining induration in three or four weeks. Tin* absorbents

and glands are unaffected. In many cases there are two or more sores at

the same time. Sometimes the orifice of the prepuce is surrounded by a

rinij of radiating cracks OP sores.

The term u
phlegmonoid

"
is applied to a variety of soft sore in which

there is greater induration and a more raised margin, from the more ac-

tive nature of the inflammation, and in which the sore is slower to heal.

2. The Sore with Suppurating Bubo. When the soft sore is accom-

panied by a suppurating bubo, or in those rare cases in which the inguinal

glands are enlarged and suppurate without any breach of surface on the

genitals, the case is classed by Mr. Lee under the name of " ulcerative

syphilitic inflammation." The sore is ragged and worm-eaten
;
the

ab-j
sorbents are often affected as well as the glands, and specific abscesses

are sometimes though rarely formed in the course of the absorbent vessel. '

It is found by experiment that matter taken from any part of this course
j

as far as the gland is contagious. Yet the contagion is destroyed at the!

glands, so that no part of the body beyond the gland is affected, nor is I

the blood contaminated. 1

The treatment of these forms of syphilis is expectant only. If the pa-
tient be haunted by nervous feelings produced by the sore, or if from any
circumstance it is of especial moment to him to hasten its cure, this may
perhaps be effected by destroying its surface with some strong caustic,
such as potassa fusa, or the acid nitrate of mercury ;

but such treatment

being entirely superfluous should only be adopted at the express instance

of the patient. All that is necessary is to keep the part clean, to apply
some slight stimulant, such as the black or red wash, to poultice the bubo
and open it as soon as it suppurates, and to enforce abstinence from sexual

intercourse.

Syphilitic Phimosis. When such sores are inflamed from any cause,
the inflammation may propagate itself to the prepuce, causing phimosis ;

and if the surgeon has not seen the case before this has taken place he

may be uncertain whether the case is one of balanitis, soft sore, or hard

sore, for hard sores when inflamed may suppurate freely. The safest plan
on the whole is to wait until, under the measures recommended in gonor-
rhoeal phimosis (see p. 388), the swelling has been subdued and the glans
can be uncovered and thoroughly examined. If necessary, however, it

is justifiable to divide the prepuce, and so uncover the sore and expose it

to treatment, since sometimes it can hardly be got to heal otherwise. I

have often done this with impunity, and Dr. Humphry speaks of having
done it a great number of times with no bad results. Still it must be al-

lowed that there is some risk (particularly if the sore below is of the in-

fecting variety) that the whole wound will become one large V-shaped
chancre, as I saw happen in one instance not under my own care. Some
idea can occasionally he formed of the existence and of the character of

a sore by feeling the glans through the prepuce, but very often the latter

is too much swollen to permit this.

3. Sloughing Sores. The third form of local chancre is the gangrenous
a far more serious affection than either of the others, but resembling

1 From this fact Mr. Lee is led to question the office of the absorbents and glands
in the infecting form of syphilis in conveying the virus into the system, a function

which he is inclined to attribute to the veins.



396 SYPHILIS.

them in not being followed by secondary symptoms. It is subdivided
into the sloughing and the phagedenic form of sore. In the former the

gangrene is of the moist variety, spreading sometimes with alarming
rapidit}'. It is more commonly seen in this country in women, who are

almost always prostitutes, broken down by want and debauchery ;
but in

military practice it shows itself in soldiers whose circumstances have
been somewhat similar, as a kind of epidemic affection, which sometimes
assumes formidable proportions. It occurs either primarily the sore

sloughing as soon as formed or a previously formed sore takes on a

sloughing action. It seems often implanted, as from one labiurn to the

other, or from the glans to the prepuce. It does not affect the absorbents

(though it may attack a bubo), nor is it followed by secondary symptoms ;

but it often spreads to a dreadful extent, and ma}- even prove fatal by ex-

haustion or by haemorrhage in the separation of the sloughs.
The other form is the phagedenic, and this also may occur either pri-

marily or secondarily.
1

It is inoculable. Sometimes, when a bubo has

existed, this also becomes phagedenic ; otherwise this form does not affect

the absorbents.
Both these forms are local only. The first is best treated by poultic-

ing (with charcoal or yeast, if the sore be very foul), free doses of opium,
diffusible and alcoholic stimulants, and very nutritious diet. In the

phagedenic form the surface of the sore may be destroyed by nitric acid,
if the sloughing action does not extend deeply; otherwise lotions of nitric

acid or of potassio-tartrate of iron, or of bark and myrrh, or of carbolic

acid, should be applied, and a regimen similar to the above ordered.

The constitutional form of syphilis, syphilis proper, or infecting sore,
is distinguished by the occurrence on the genital organs, or other part

primarily affected, of a peculiar form of chancre, the "hard" or "Hun-
terian "

chancre, which is characterized by the occurrence of adhesive
inflammation in the neighborhood of the ulcer, producing a peculiar indu-

ration, and by a chronic engorgement of the lymphatic glands, which are

ver}' slow to suppurate even on irritation, and which under ordinary cir-

cumstances remain in an indolent condition for an indefinite time, form-

ing a bunch of hard knobs under the skin ("amygdaloid glands"). The
chancre begins at a variable time after exposure to contagion. It may
[be as early as three or five days, but well-authenticated instances are on

(record in which several weeks have elapsed.
2

Slight itching is first noticed

at the part, then redness, and a small vesicle forms, which soon cracks,
and induration shows itself at the base of the crack

;
the sore spreads and

becomes excavated and glazed, with little or no granulation on its surface.

Its natural secretion, if examined microscopically, is found not to be

purulent, but to contain only a little granular matter, though the sore

can be made to suppurate by the friction of the clothes or by irritating

applications. The hardness at the base of the ulcer from which the sore

takes its usual appellation is of a peculiar kind, different from that which
is found at the base of a phlegmonoid soft sore, in this, that in the Hun-
terian chancre the hardening feels as if due. to a layer of parchment or

other hard material let into the tissues, that is to say, it is of limited

1 The primary phagedenic sore must of course be carefully distinguished from

phagedena affecting a secondary syphilitic ulcer, such as are sometimes found on the

genital organs.
2 Lancereaux gives a table often cases of inoculation with matter from secondary

sores. The mean period of incubation was twenty-eight days. When the disease is

derived from a primary sore the period of incubation is probably much shorter, but in

two cases related by him it was eighteen days.
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thickness, and abruptly ceases where the healthy tissues commence;
while the hardness at the base of a phlegmonoid sore being due to the

infiltration of lymph from common inflammation of the cellular tissue, is

of a much less defined character, extends farther, and fades away much
more gradually into the healthy tissues. It must be remembered that the

nature of the tissues in which the sore is seated will much affect the

amount of hardness around it. Thus a sore will be much less indurated
on the glans penis than on the prepuce, in consequence of the absence of

any cellular membrane in the former.

The nature of the secretions is also much relied on as a test between
the infecting (adhesive) and the non-infecting (suppurative) form of sore.

Mr. Lee says: "If the secretion from an uncomplicated infecting sore be

placed on a piece of glass, and a drop of dilute nitric acid be added,
the microscopic appearances will be found to be very different from those

characteristic of the secretion from a naturally suppurating sore. The
secretion from an infecting chancre is not pus, it consists of epithelial

debris, of globules of lymph more or less perfectly formed, or of these

same products undergoing disintegration and of serum more or less turbid.

These different products may often be found matted together, mixed occa-

FIG. 175.

A. Secretion from local suppurating sore, treated with dilute acetic acid and magnified 700 diams. B.

Secretion from indurated sore, examined in the same way as A. From Mr. H. Lee's Essay on Syphilis.

Syst. of Surg., vol. i, 2d ed.

sionally with a few pus-cells;" while of the secretion from the soft sore

he says that "it consists of well-formed pus; and each globule is of

nearly the same size and distinct from the rest. If, in an}' doubtful

case, some of the secretion from a sore be mixed with a little dilute acetic

acid and placed under the microscope, the distinctive character of the

pus-nuclei will be seen." 1 The annexed figures, borrowed from Mr. Lee's

work, will render the distinction obvious. But Mr. Lee takes care to ex-

plain that this distinction depends for its clearness on the absence of irri-

tation of the sore. And I think I may add that both of these tests are

more applicable in the male than the female sex, for in women chancres

presenting the characteristic induration are indisputably rare, and sup-

puration is far more easily excited in a chancre within the vulva than

in one on the penis. Another very reliable test is the nature of the ac-

companying bubo, the indolent hard bubo which is caused by the infect-

ing sore being easily distinguished from the irritable, inflammatory, and

rapidly suppurating bubo of local syphilis. Again, the bubo of soft

chancre usually affects a single gland, while the indolent bubo consists

more commonly of several. The character of the bubo seems to me taken

by itself much more reliable than either of the other diagnostic marks
between the two forms of chancre. But it is of course safer to take all

Syst. of Surg., 2d ed., vol. i, pp. 406 and 403.
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the tests at the same time. I have not enumerated among these diag-
nostic symptoms the inoculability of the secretion on the patient's own
body, since eminent pathologists 'differ as to the value of that test. The
reader is referred, on this head, to the section which treats of "Syphil-
ization." By one or other or all of these tests an infecting can usually be

distinguished from anon-infecting sore; but it is undeniable that mis-
takes are tolerably often made. The experience of civil practitioners is

hardly available for showing what the proportion of such mistakes is,

since a surgeon, as a general rule, has not enough of his patients under
observation for a number of years to tell how man}'' mistakes he may really
have made

;
but in military practice it is otherwise. An army surgeon

has the means of ascertaining the medical history of most of his men for

many years together ;
and this was the case under the system of long

service still more than it is at present, and it appears to result from the

records of military hospitals that in about nine-tenths of the cases the

diagnosis has been accurate. Military surgeons are so much occupied
with the diagnosis and treatment of syphilis that we can hardly expect
better results from the practice of civil surgeons.
The causes of mistaken diagnosis between the infecting and non-in-

fecting forms of syphilis seem chiefly two: 1. That both forms may coexist,

?'.#., a previously existing soft sore may. in a second connection, be inocu-

lated with the virus of an infecting chancre, and the surgeon, deceived

by the evidences of local syphilis, may overlook those of the constitu-

tional disease, or the latter may be still dormant and undiscoverable; or

(2) the hard sore, and even in some cases the hard bubo^ may by irrita-

tion be made to suppurate, and thus be taken for a soft sore or an inflam-

matory bubo. The above observations apply to the mistake of taking an

infecting for a non-infecting chancre, and to the refutation of that mistake

by the appearance of secondary syphilis. How often a soft sore is pro-
nounced to be a Hunterian or infecting chancre, and the patient is conse-

quently exposed to a course of mercury which is really unnecessary, cannot
be determined, since there is nothing to detect the mistake. No secondary
symptoms follow, and both patient and surgeon congratulate themselves
on the success of the treatment. 1

Besides the Hunterian chancre Mr. Lee describes two forms of infect-

ing syphilis which are unassociated with ulceration, viz.: (1) a pimple, the

cuticle appearing as if peeled off the upper part of the glans penis, or a

circumscribed patch remaining for days together, with a separation of

epithelial scales mixed witli lymph-globules from the surface, but with no

specific induration
;
and (2) an indurated tubercle, formed below the skin

or mucous membrane, without any visible loss of substance. The latter

is regarded by many surgeons as a chancre which has skinned over.

Infecting sores seem to be always single.
Treatment. When a sore has been diagnosed as infecting i. e., as likely

in the ordinary course to be followed by constitutional symptoms the

next question is as to the treatment. An immense preponderance of

opinion at the present day supports the doctrine usually taught and
which I must say that I hold unreservedly that the only efficient treat-

ment for constitutional syphilis is mercury, and that that treatment is

usually efficient. In thus teaching, the rational and judicious advocates

1 An interesting summary of the opinions of the most experienced surgeons of the

day on the diagnosis of infecting and non-infecting chancres will be found in a paper

by Mr. Yenning, in the 5th vol. of the St. George's Hospital Reports, entitled A
Summary of the Evidence adduced before the Committee -appointed to inquire into

the Pathology and Treatment of the Venereal Disease, published in 1867.
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of mercury do not intend to assert that syphilis is any exception to the

common rules which are observed in all other diseases, viz.: (1) that dis-

eases when left to themselves do not always run through all their pha-< -,

but that they may be spontaneously cured and disappear at any period
of their course; so that constitutional syphilis, though it natu rally lends
to produce secondary symptoms, does not always do so, but may disap-

pear spontaneously and no secondary or tertiary symptoms ever follow
;

and (2) that remedies, however efficient, are not always and uniformly
successful; and therefore that mercury, though when thoroughly given
it usually eradicates the disease, and especially if given as soon as the

disease shows itself, yet does not always do so, and, therefore, that

secondary symptoms are sometimes seen even after a perfectly satisfactory
course of mercury. But many of the cases which are cited by the indis-

criminate opponents of the use of mercury (who, I may perhaps be ex-

cused for saying, are not always very correct diagnosticians) in order to

prove that constitutional syphilis can be treated with success by other

means than mercury, so that no secondary symptoms will follow, were no
doubt instances of mere local syphilis ;

and in many of the cases in which

mercury is said to have failed to eradicate the disease, so that secondary
symptoms followed on its use, the course of mercury has been insufficient,
or it has been begun after the secondary symptoms had really been

developed.
The best form in which to administer mercury has long been a subject

of dispute. The common plan of giving it by the mouth has the advan-

tage of requiring no confinement to the house, and being easily carried

on without attracting observation an important and in some cases almost

indispensable condition in the treatment of these maladies
;
but it has

the disadvantage of seriously disturbing the digestion and general health

of many patients. The mildest form, and the one least likely to disturb

the bowels and derange the digestion, is the blue pill, which may be given
in doses of 3 or 5 grains twice a day, with a small quantity (gr. ^-?) of

powdered opium, this quantity of opium being the smallest which is

found necessary to obviate irritation of the bowels. This is to be continued
for about six weeks, until all traces of the sore and all subcutaneous

hardening around it and around the bubo has disappeared. During the

course of mercury the state of the breath and of the gums should be cau-

tiously watched. There is a peculiar fetor in the mouth, easily recognized
by the initiated, and usually accompanied by a coppery taste, perceived

by the patient, which generally precedes the spongy and congested state

of the gums. When the latter sets in, and the blue line is seen round
the roots of the teeth, it becomes a little unpleasant to the patient to chew
a crust. If the mercury be pushed, in undiminished quantity, salivation

commences, and then the gums recede from the teeth
;
the latter may

drop out, and even the jawbones may become necrosed. At the same
time a peculiar state of constitutional cachexia sets in, well known in old

days under the name of "mercurial erethism," of which, happily, we see

but little now, since the indiscriminate use (or rather abuse) of mercury
has been given up. It is described by Pearson as being characterized by
"great depression of strength, a sense of anxiet}

T about the praecordia,

irregular action of the heart, frequent sighing, trembling, partial or uni-

versal, a small, quick, and sometimes an intermitting pulse, occasional

vomiting, a pale, contracted countenance, a sense of coldness." He adds
that in this condition any sudden exertion will sometimes prove fatal,

and that in his day almost every year one or two deaths took place
in the Lock Hospital of men who had nearly, and sometimes entirely,
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completed their mercurial course, for which he could find no other

explanation.
1

Another mild and unirritating preparation of mercury, much in use

when the drug is to be given for long periods, is the "gray powder ''-

Hydr. cum creta in 5-grain doses, either in the form of powder or pill.

The late Mr. H. C. Johnson used to use the Ung. hydrarg. made into the

form of a pill, as bringing the patient rapidly under the influence of mer-

cuiy, and generally agreeing well with the bowels. 2 Calomel is more irri-

tating, but also more powerful. It generally purges if given alone, but

may be administered in 2 or 3 grain doses, with half a grain of opium,
twice a day.
The endermic method of giving mercury is much more easily tolerated,

produces far less depression, and is quite as efficient; but it is not so

easily carried out, especially in private practice. In hospitals it is exten-

sively used, either by inunction or fumigation. The former consists in

making the patient rub 5 SS-~3J f the Ung. hydrarg. into the inner sur-

face of the thigh (where the skin is thin) until the ointment has entirely

disappeared. In the latter the patient sits naked on a cane-bottomed

chair, with a mackintosh sheet or a cloak or a common blanket wrapped
round his neck and reaching to the ground all round the chair. Under
the chair is placed a spirit-lamp, over which is a saucer containing a little

boiling water, and projecting out of the saucer a shelf 3 on which is laid

powdered calomel, gr. x-xx. As the water evaporates its vapor mixes
with the sublimed calomel, and the fine powder is deposited on the

moistened and relaxed skin, which is thus prepared to absorb it. The

quantity of calomel, of water, and spirit is so adjusted in the regular

lamp that when the flame goes out the saucer is dry and all the calomel
sublimed. The patient should sit quiet for a few minutes, then put on
his nightgown, and without wiping the skin at all get into bed. In hos-

pitals, when the patient is confined to bed, the bath may be given at any
time

;
in private practice it should always be at bedtime, since any check

to the perspiration spoils the action of the remedy. It will usualty be

found that after about twelve baths, given every other day, the patient

begins to get slightly affected. Then the action should be kept up by
decreasing the quantity of calomel, so that the patient should just be
conscious of t'he mercurial taste.

The action of mercury is made much more safe, speedy, and certain

by confining the patient to bed, though, of course, this is seldom possible
in ordinary cases of syphilis; and, as my late friend and teacher Mr.
Cutler used to point out, it is a very useful precaution to weigh the

patient every three or four days. A rapid loss of weight will often show
that the remedy is disagreeing, and will spare the patient some more

disagreeable proof of the fact.

When the patient cannot tolerate mercury the iodide of potassium may
be administered, but it does not appear to exercise any radically curative

effect on the syphilitic cachexia, though it rapidly removes some of its

remote effects. The other alleged remedies for syphilis are now generally

thought to be quite inert.

1 See South's Chelius, vol. i, p. 677.
2 The formula for "JSedillot's pill" is strong mercurial ointment, soap, powdered

marshmallow, \\ gr. of each.
3 This little apparatus can now be had at any instrument maker's. If a proper

apparatus is not at hand an extempore contrivance may be made out of a common
saucer with a piece of hot brick laid in the water, on which the calomel is to be
strewn.
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There are surgeons who, while they admit the power which mercury
exerts over the constitutional manifestations of syphilis in its secondary
form deny its power of preventing secondary symptoms, and therefore

repudiate its use in primary syphilis. These are reduced either to an

expectant treatment or to the extirpation of the sore by means of caustic.

But there seems little proof of the advantage of such extirpation even
when practiced during the period of incubation,

1 and no proof at all that

when the sore has become developed any advantage could be derived from
its removal.

Secondary Syphilis. The secondary symptoms of constitutional S3
7

ph-
ilis appear at a variable period after the original inoculation, usually not
till after the primary sore has healed, which it will commonly do, if left

to itself, in about six weeks, though hardening may persist and the cica-

trization may not be quite sound. The period, however, is quite uncer-

tain at which secondary syphilis shows itself. In the great majority of
]

cases it is under half a year, but there seems no time of life at which a!

person can be pronounced absolutely safe, though doubtless most of the'

histories which we have of persons who have suffered from secondary
symptoms a very long period after the primary sore are mistakes or wilful

inaccuracies, the patient having really contracted the disease afresh in the

interval.

Sometimes, it is said, the advent of secondary syphilis is ushered in

by what is termed " the syphilitic fever ;"
" the patient feels feverish and

uncomfortable, the skin becomes dry, and the tongue perhaps coated,"
and rheumatic pains are 'complained of, especially in the head and at

night.
2

It is certain, however, that secondary syphilis is very often

developed with no such premonitory symptoms. The first symptoms are

generally either in the throat or the skin, the early skin eruptions being
usually either roseola (very common in young girls) or lichen, and the

sore throat being referred with great probability to the formation of
similar spots on the mucous membrane of the mouth or fauces. The

syphilitic eruptions which are peculiar to the secondary or earlier stage
of the constitutional disease are all considered to resemble each other,
and to resemble the primary sore in the fact that they depend on, or tend

1 In Lancereaux's Treatise on Syphilis, translated for the New Syd. Soc., vol. ii,

p. 304, will be found an account of some experiments by Sigmund in fifty-seven cases

of probable syphilitic contagion, in the persons of physicians, accoucheurs, nurses,

etc., who had been induced to place excoriated surfaces on their own bodies in con-
tact with syphilitic matter. Of twenty-two left to themselves eleven, exactly one-

half, became syphilitic. Of the other thirty-five, in whom the excoriated part was
removed by caustic at various times from the first to the tenth day, ten became

syphilitic. But twenty-four out of these thirty-five were cauterized before the end
of the third day, and of these only three became syphilitic. These facts, allowing
their reality, would seem to show, as far as such very small numbers can, that there

would be some chance of removing the virus before it had entered the system, if we
could know the spot on which it has acti-d, and destroy that part thoroughly by an
active caustic

;
but the opportunity for doing this in practice must be infinitely rare.

It would only occur where a person knowing him or herself to have a crack or sore

on the genital organs has been exposed to a suspicious connection, and then consults

the surgeon at once; and in such a case it would certainly be justifiable to cauterize

the sore freely with one of the active caustics. Lancereaux himself, though he rejects
the mercurial treatment in ordinary cases of primary syphilis, even when the hard-

ness of the Hunterian chancre is well marked, because he says it does not prevent the

occurrence of secondary symptoms, yet admits its necessity when the hardening is

long in disappearing.
2 In Lancereaux's work, vol. i, p. 125 et seq., will be found a very complete account

of these premonitory symptoms of secondary syphilis.

26
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to, the effusion of adhesive or fibrinous material in the neighborhood of
the inflamed part, and the same is the case with the lesions of other parts
of the body, as the eye, the bones, etc. As the disease progresses into

its later secondary and into the tertiary stages the tendency to ulceration

and suppuration becomes more marked. 1

The earlier eruptions are either exanthematous (roseola), papular
(lichen), tubercular (syphilitic acne on the skin,

2 mucous tubercle on the
mucous surfaces or on their orifices), or squarnous (pityriasis, psoriasis,
and lepra). They are distinguished from the similar eruptions which are

not specific partly by conforming less completely to the regular form,

partly by their color, which in English works is generally described as

coppery, and in the French more accurately as the color of lean ham, and

partly by their circular or horseshoe form, and the tendency they have
to disappear in the centre while creeping or spreading at their edge, from
which the old term "serpigo" was derived. As the disease progresses
vesicular and pustular eruptions are seen, the latter especially on the

hairy scalp.
3

IVlany other tissues of the body are, however, affected in secondary
syphilis, though the deeper the parts affected are the later probably js

the stage of the disease, and the more it approaches to the tertiary pe-
riod. Thus the eye and the larynx are affected in the later secondary
stage both parts of the general surface of the body, but tying deeper
than the common integument, and liable also to be involved in the ter-

tiary symptoms. The superficial affections also of the bones (periostitis
or nodes) are seen at the later periods of secondary as well as in the ter-

tiary stage, but the deeper affections of the bones (caries and necrosis)
are as a rule tertiary symptoms. The ulcerations of the skin which are

due to syphilis may be the result of the giving way of skin affected by
secondary eruptions, but are far more common after the suppurating
eruptions (pemphigus, ecthyma, and rupia) which are characteristic of
the tertiary stage. The affections of the viscera, such as the tubercles

in the liver and the ''cirrhosis" of the lung which are due to S3
r

philis
seem to be amongst its later manifestations, though in some cases they
have been noted as secondaiy.
Mucous Tubercle. Other secondary symptoms must be briefly, but

very briefly, mentioned. One of the most important is the development
of u mucous tubercles," flat, raised, oval patches, generally situated at or

near the junction of the skin and mucous membrane, covered with a

whitish velvety epidermal tissue, and yielding a secretion which is easily

inoculable, and which is probably a fertile source of S3*philitic inocula-

tion. Their usual seat is near the anus or vulva, and the mouth is a
common situation, but any part of the body may be affected, especially
where the skin is in folds, and where it is irritated by heat, dirt, and
retained discharges, The local action of mercury is very beneficial in

these cases. The tubercle generally disappears rapidly under the use of

powdered calomel, kept upon it by means of some simple ointment, strict

cleanliness being, of course, enforced. Syphilitic vegetations and con-

dylomata are very nearly allied to mucous tubercle, and like it seem

1 Lancereaux divides a complete attack of constitutional syphilis into four periods :

1. That of incubation. 2. That of local eruption or primary lesion. 3. That of

general eruption or secondary affection. And 4. That of gummy [gurnmatous] prod-
ucts or tertiary and quaternary affections.

2 Acne is generally, however, a late secondary symptom, and is often regarded as

one of the tertiary forms.
3

See, on Skin Diseases, the chapter on that subject in the sequel.
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decidedly contagious. They will be best described in the chapter on
Skin Diseases. One of the commonest of all secondary affections is

syphilitic baldness, or "alopecia." The hair of the head becomes thin,
comes away plentifully in combing, and at length the patient may become
almost or entirely bald. There are cases much less common in which the

baldness attacks other parts, usually the chin and eyebrows. The remedy
lies in shaving the head, applying some gently stimulating lotion,

1 or in

more serious cases painting the part occasionally with blistering fluid.

But far more important than the local treatment is the correction of the

syphilitic diathesis by a proper mercurial course. Alopecia, like many
other of the symptoms which usually are secondary, appears also in the

tertiary stage of the disease. Alopecia is often accompanied by des-

quamation of the epidermis pityriasis, an affection which is essentially
almost identical with the shedding of the hair. Onychia, again, is an

affection, very nearly allied to the affections of the skin and hair, and is

often described as a psoriasis of the nails. I must refer the reader on
this point also to the chapter on affections of the skin.

Syphilitic sore throat is an almost universal symptom in the secondary
stage, and generally the earliest of its phenomena. But affections of the

throat are also to be met with in the later secondary and in the tertiary

stages. The main forms of syphilitic sore throat are three :

2
1. The ulcer

of the tonsils, a deep ulceration commencing on the surface of the central

part of one or both tonsils, and accompanied by swelling and induration

of the gland around it. This is said by Mr. Babington to be often ac-

companied by a tubercular eruption. 2. The phagedenic or sloughing
sore throat, commencing with ulceration on either the tonsils, the velum

palati, or the pharynx, and often leading to extensive destruction of

those parts. This is usually accompanied by rupia, and is therefore a

later phenomenon. 3. The sore throat which is due apparently to the

development of psoriasis on the mucous membrane of the fauces or

mouth. This is distinguished by the opaque white color of the surface.

"This appearance sometimes supervenes at the edge of an ulcer on the

tonsil. More frequently there is no ulceration, but simply this change
of the surface, accompanied by more or less of redness, and as it were of

excoriation of the neighborhood, more or less swelling of the membrane,
much soreness, but very little pain. This superficial affection may attack

any part of the tonsils, arches of the palate, velum pendulum and uvula,
and even the tongue or the inside of the cheeks. Jt is very frequently
to be seen at the angles of the mouth. It often occupies the soft palate,

spreading upwards in a semicircular form towards the roof of the mouth.
The white appearance may be removed by slightly touching it with

caustic, and then the surface beneath looks as if excoriated." There are

other forms also of syphilitic sore throat, but the above are those which
are commonly met with.

Affections of Glands. Next in importance to the affections of the skin

and its appendages are those of the glands. It is an old and a very ob-

vious observation in syphilis that the absorbent glands become less prone
to share in the affections of the surface the later the stage of the disease

is. Thus in primary syphilis bubo is constant in the glands which derive

their absorbents from the seat of the chancre
;
in secondary affections of

the skin the absorbent glands are not nearly so often affected, and in

tertiary disease they are hardly ever enlarged. But the glands them-

1 Mr. Nayler prescribes the following : Liq. Arnmon. Acet. Jss. ; Sp. Ammon.
Co., ^ss. ; Glyeerinae, 588. ; Aq. Kosae ad ,5viij.

2 See Hunter's works, vol. ii, p. 415, note by Mr. Babington.
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selves are very liable to secondary and tertiary syphilitic enlargement
apart from all affection of the parts from which they derive their lym-
phatics. In those affections which are excited by the presence of eruption
the gland is more disposed to inflammation than in those which are due
to the effect of the general syphilitic poison. The posterior cervical

glands, those "lying in the posterior triangle of the neck, are the most

commonly affected independently of other organs in constitutional

syphilis, forming a chain of hard, knotty tumors under the edge of the

trapezius muscle, or the inguinal glands below Poupart's ligament.
These glandular affections are more marked either at a late stage of the

secondary or in the tertiary stage. The other common secondary affec-

tions are those of the periosteum, of the testicle, of the larynx, and of

the eye, for which I must refer the reader to the chapters on diseases of
those organs.

Inoculability. That secondary syphilis is inoculable on a healthy per-
son has been abundantly proved,

1 and practitioners of experience seem
now to be of the opinion that syphilis is very often propagated in this

manner. Mr. H. Lee has lately called particular attention to the contro-

versy which has been going on ever since the days of Hunter on this

subject. Hunter taught that the contagion of all venereal diseases

gonorrhoea, local syphilis, and constitutional syphilis was the same,
though he appears to have been perfectly acquainted with the fact that

some kinds of syphilis are local only ;
and he taught also that secondary

syphilis was not inoculable on the patient's own body, while he doubted

(though, as Mr. Lee shows, he did not deny, as he is usually represented
as doing) that it can be inoculated on a healthy person. The experi-
ment on which Hunter mainly relied for showing the identity of the

gonorrhceal and syphilitic poisons was one which he made on himself, by
inoculating on his own person matter taken from a patient suffering, as

he thought, only from gonorrhoea, and this inoculation produced pri-

mary and secondary syphilis. But Mr. Lee has called attention to the

comparative frequency of discharges from the male urethra in secondary
syphilis which proceed from some inflammation of the urethra, the pre-
cise nature and seat of which has not yet been ascertained, but which
seems to affect any part of the tube from the prostate forwards. 2 This
affection is analogous to those somewhat rare cases in which the bron-

chial or the gastro-intestinal mucous membrane is affected in secondary
syphilis, probably with some of the forms of eruption which are seen on
the skin. The matter with which Hunter inoculated himself was, there-

fore, probably syphilitic.
Treatment. That secondary syphilis requires the mercurial treatment

for its cure is admitted by many even of those who do not use mercury
in the treatment of the primary disease. But the course of mercury must
be more prolonged, and therefore milder, since the patient's general
health is to be maintained during the whole period. The symptoms will,

indeed, rapidly subside in man}' cases under the use of iodide of potas-

sium, especially such as are accompanied by perceptible fibrinous exuda-
tion

;
but it is, however, I think, more and more admitted that such cures

are usually only temporary, and that for the complete eradication of the

diathesis a full and prolonged mercurial course is necessary. No hesita-

tion need be experienced in prescribing mercury in cases where there

1 See Lancereaux, vol. i, p. 69.
2 See Mr. Lee's Lettsomian Lectures, published in the 6th vol. of the St. George's

Hospital Keports ;
also his Lectures at the Eoyal College of Surgeons in 1875.
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is no ulceration or suppuration ;
but when this is the case mercury is

generally held to be contraimlicated. I think, however, that any one

who will make trial of the fumigation of s}
r

philitic ulcers or syphilitic

eruptions of the pustular form, with very small doses of calomel (say 5

grains every night), will be convinced of the great benefit of this form

of treatment. In many cases also of ulcerated sore throat fumigation or

a mercurial gargle (as Liq. hyd. perchlor., with equal parts of water),
acts most favorably. In conditions of extreme cachexia, indeed, every
form of mercury may be inadmissible

;
but in such conditions iodine is

generally inadmissible also, and the patient's health must be renewed by
careful feeding, stimulants in moderation, rest, and, if possible, in bed,

tonics, and opium, before any definite treatment is commenced. I know
of no tonic which seems so generally beneficial as the compound decoc-

tion of sarsaparilla, a pint daily, with steel wine and laudanum if neces-

sary. The administration of iodine and mercury together is a very
successful plan of treating secondary syphilis. Thus the iodide of po-
tassium may be given in doses of 5 to 10 grains, while the patient is

undergoing a course of mild mercurial fumigation ;
or the red or green

iodide of mercury may be prescribed either in pill or draught. The red

or bin iodide is the salt generally used, and may be given in doses of Jg
to J of a grain in pill three times a day, or in a draught by combining the

iodide of potassium, gr. v-x, with the liq. hyd. perchlor., 3 SS-~J in some
bitter infusion.

Tertiary Syphilis. The tertiary stage of syphilis is distinguished from

the secondary in the same way as the latter is from the primary, namely,

by the occurrence of an interval of health. The secondary symptoms have

disappeared, with or without treatment, for I repeat that secondary syph-
ilis does sometimes disappear spontaneously, and then, after a very varia-

ble interval, commences the stage usually called tertiary, or, as Lance-

reaux puts it, the stage of the gummatous products. The period which

separates the latest from the secondary stage of syphilis is very uncer-

tain, and often it is not separated at all, the secondary or exudative stage

passing on into the tertiary or gummatous condition with no definite

limit
;
whilst at other times there is an interval of months or even years.

The main distinction between the secondary and tertiary stages of

syphilis is that the new growths in the former resemble more the products
of inflammation regarded as a reproductive process, they resemble more
the fibrous, tissue, while in the latter they resemble more the products of

inflammation regarded as an ulcerative process. In fact, a gumma bears

a very great resemblance to a granulation, and it is prone to soften, break

down, and leave an ulcerating surface. 1

It is not, however, in every part that such gummatous tumors can be

observed preceding the ulceration of tertiary syphilis ; nor, again, do

these gummata always ulcerate. In many cases the ulceration occurs

without any recognizable deposit, being, however, probably preceded by
a similar aplastic deposit diffused in the cellular tissue of the part. And

1 Dr. Green thus describes the structure of gummata :
" The gummata consist of

atrophied and degenerated elements imbedded in a scanty and obscurely fibrillated

stroma. The central portions of the growth are composed almost entirely of closely

packed granular debris, fat-granules, and cholesterin, amongst which there may be

an exceedingly scanty tibrillated tissue. Surrounding this, and directly continuous with

it, is a more "completely fibrillated structure; while the peripheral portions of the

growth, which are continuous with the surrounding tissue, consist entirely of small

round cells, resembling granulation-cells and lymph-corpuscles. The bloodvessels,

which only exist in the external portions of the growth, are very few in number."-

Pathology, p. 120.
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in the interior of the body, as well as near the surface, tertiary syphilitic

deposits may long remain inert, and then wither away into a kind of
cicatrix or he reabsorbed.

The affections characteristic of tertiary syphilis appear in every part
of the body, and I cannot affect to give a complete account of the matter
here. I will endeavor to direct the reader's attention to the points most

commonly met with in practice. For the rarer and more dubious lesions

which are connected with syphilis, such as the affections of the viscera

and nervous system, special works on the subject must be consulted.

The affections of the skin which are seen in tertiary syphilis are of the

suppurative and ulcerative type rupia and ecthyma are the commonest

eruptions ;
and the softening of the subcutaneous gummata frequently

leads to ulceration. The various forms of syphilitic ulcer are described
in the following chapter. Even more important than the external affec-

tions are the diseases of the bones which so constantly occur in tertiary

syphilis, and which now no longer affect only the periosteum and exter-

nal table of the bone in the form of nodes which show little tendency to

suppuration ; but, on the contrary, the tissue over the bone rapidly softens

and exposes a carious or necrosed condition of the bone itself, which is

regarded as being the result of a similar aplastic deposit in the substance
of the bone to that which we have just spoken of as met with in the cel-

lular tissue of soft parts. These syphilitic affections of bone will be
afterwards more fully treated of in speaking of the Diseases of the Bones.
The glands are deeply affected in tertiary syphilis, not exclusively or even

mainly the absorbent glands (though the induration of the posterior cer-

vical and inguinal glands is constant in tertiary syphilis), but also the

great secreting and blood glands, the liver, spleen, thyroid, testicle, etc.,

and it seems probable that though generally the syphilitic deposit occurs

in the form of definite masses (gummata or syphilitic tubercles), yet
that the diffused waxy or lardaceous disease of these organs may also be

sometimes of syphilitic origin. The nervous system is also profoundly
affected, not merely by inflammation propagated to the brain, spinal mar-

row, and nerves from their bony cavities, but by tertiary deposit in the

structure of the nervous masses or their membranes, leading to irritation

or paralysis.
Thus it seems that there is no part of the body which may not be and

is not constantly affected in constitutional syphilis.
The treatment of the tertiary must be the same in principle as that of

the secondary stage of syphilis. But here again, as the cachexia is more

profound, so must the treatment be milder, more supporting and stimu-

lating, and longer continued. The iodine or mercury which may be nec-

essary for the treatment must be introduced gradually in very small

doses combined with tonics and opium. Wine and good food are essential.

Change of air, a warm climate, and the use of appropriate mineral waters

are most useful adjuncts to a treatment which must be carried on through
so long a period of time.

The length of time during which a course of mercury should be con-

tinued is stated by Ricord 1 at about twelve months, and Lancereaux es-

timates it at about half a year. In such prolonged courses the mildest

preparations of mercury must be selected, the dose must be a very mod-
erate one, intermissions must be allowed from time to time, and the prep-
aration and vehicle must be varied.

1 See Carter On the Principles of Ophthalmic Therapeutics, St. George's Hospital

Reports, vol. vii, p. 111.
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Infantile or Congenital Syphilis. Two special forms of syphilis remain

to be described infantile or congenital syphilis and vaccine-syphilis.

Congenital syphilis is a form of secondary or constitutional di

transmitted to the foetus in utero either through the blood of the mother
or the semen of the father, or both. The old idea, that infants are inocu-

lated with syphilis at the time of birth from syphilitic sores in the mother's

vulva is given up. Without denying the possibility of such an occurrence,
the disease which we usually see is strictly analogous to secondary syph-

ilis, and is, in fact, a form of it, differing only in this, that the primary
sore has occurred on the body of the parent instead of the infant itself.

The popular name of infantile syphilis is
" the snuffles," and this ex-

presses one of its chief features a persistent coryza, or snuffling in the

nose, along with which is a reddish or coppery eruption, usually either

roseola or lichen, on various parts of the body, and especially on the

genitals and on the palms and soles. In these latter situations, however,
it is sometimes more of a scaly nature

;
there are also very commonly

crescentic patches of mucous tubercle on the interior of the mouth, on
the lips, anus, etc. Combined with these symptoms there is a peculiar

cachexia, a wasted look like that of age, and a good deal of emaciation,
with a yellow complexion.

These symptoms begin at a variable period. If they commence in

utero they usually lead to the death of the foetus, and often to abortion.

But very commonly the}^ do not commence till some weeks after birth
;

and it is believed that the affection in the parent becomes milder as the

stage of the disease is later, so that the later children are less profoundly
poisoned than the earlier. Thus there are families in which, after several

abortions, a child has been born alive, but with advanced congenital syph-

ilis, and soon died
;
the next has perhaps survived, and the later children

have shown no marks of the disease for the first few months of life, or

even perhaps at all.

The diagnosis of this complaint is a matter of much importance. My
late friend Dr. Ballard published a paper which he read at the Medical

Society of London, the effect of which would have been almost to shake
our belief in the reality of congenital s}

r

philis altogether. This conclu-

sion I cannot accept, but I think Dr. Ballard succeeded in showing (what,

indeed, I have always believed) that many of the cases which are diag-
nosed as syphilis infantum are really only eruptions due to dirt and neg-
lect. Children's skins are tender and irritable, and if they are allowed

to remain wrapped up in hot dirty flannel in which urine and faeces are

putrefying they will be affected with some of those eruptions which are

included by nurses under the vague name of "
red-gum

' 1 however

healthy and sound may be their constitution and such neglected chil-

dren are also very likely to suffer from chronic cold
;
but in the genuine

instances of infantile syphilis the eruption is quite different from the

effects of common irritation, and it is present on the soles of the feet, the

palms of the hands, and in the mouth and cheeks, where no such cause

is possible. Besides, the family history is a very powerful aid to the

diagnosis, and in doubtful cases there is no objection to defer the spe-
cific treatment until the effects of cleanliness and attention have been
ascertained.

When, however, the diagnosis is clear the mercurial treatment is ur-

gently indicated. Infantile syphilis has its tertiary stage, though the

phenomena are not very well understood. I have seen two or three cases

in which the bones, especially of the palate, have been destro}
T

ed, and
there seems no doubt that some of the gummatous tumors found in the
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lungs, liver, spleen, and other viscera in childhood have been syphilitic.
The affection of the cornea described by Mr. J. Hutchinson as interstitial

keratitis is admitted to be syphilitic, and so is the condition of the per-
manent teeth which he has also described. The syphilitic keratitis will

be found treated of in the chapter on Diseases of the Eye, but a few
words must be added here about the condition of the teeth. It is only
seen in the permanent teeth, at least it is only in them that it can be

recognized, since the milk-teeth are subject to so many irregularities that

if any of these are due to syphilitic
FlG - 17G - causes it has not been found possi-

ble to identify them. The affections

of the teeth are believed by Mr.
Hutchinson to be the effects of
stomatitis merely;

1 so that if a

sjrphilitic infant escape stomatitis

his teeth will not be irregular, and,
therefore, the non-occurrence of
this dental irregularity is no proof

Syphilitic teeth.-From a paper by Mr. Jona- ?
f >the absence of Syphilis, though

than Hutchinson, Path. Soc. Trans., voi.x, P . 296. its presence is a strong confirmation
of the diagnosis. The syphilitic

characters are only marked in the incisors and canines, which will be
found to be small, of a bad color (dirty gray instead of pearly white),
and notched, so as to displa}

7 a deep groove on their edge, or sometimes
several (serrated teeth), or two with a central projection (pegtop teeth).

They are also soft, from deficiency of enamel, and therefore wear down
easily, so that these characters can hardly be recognized after many years
of wear. It is, therefore, only from the age of eight to twenty-five or

thirty that any confident opinion can be formed on the subject.
The occurrence, then, of tertiary symptoms after infantile syphilis

forms a powerful argument for eradicating the disease by mercury, and
the effect of the disease on the general health is a still stronger one.

When mercury is administered in an appropriate case the general health,
the complexion, and the digestion immediately improve, while under ordi-

nary remedies (chlorate of potash, etc.) the child may have been pre-

viously deteriorating from day to day. I have frequently tested this

experimentally.
There is no necessity for giving large doses of mercury in fact, they

are not well borne by the bowels nor, indeed, is there any need to ad-

minister mercury by the mouth at all. If the mother or nurse be also

syphilitic the calomel vapor-bath can be administered to both at once with

advantage ;
otherwise the old plan recommended by Brodie answers admi-

rably, viz., to make the child wear around its arm a piece of flannel about
two inches wide, smeared with ung. hydr. The objection to this plan is

that ignorant people think "nothing is being done' ? for the child, and

consequently are very liable to neglect the use of the ointment. In such
cases 1^ or 2 grs. of gray powder, with 3 grs. of compound chalk-powder,
may be given twice a day. The treatment should last about six weeks,
or about a fortnight after all traces of eruption, snuffles, and cachexia
have vanished. No other treatment is needed, except cleanliness, and,
if the obstruction of the nose is so extreme as to constitute an impedi-
ment to sucking, constant cleansing of the nostrils by gentle syringing
with an alkaline lotion.

1 Path. Trans., vol. ix, p. 449.
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Under this treatment the disease is seldom dangerous, nor, indeed, is

congenital syphilis, as far as I have seen, often fatal directly; but many
S3

r

philitic infants die, in consequence of the cachexia, being too weak to

resist any intercurrent disorder.

We ought not to quit the subject of congenital syphilis without noting
the important observation of Mr. Hutchinson, which seems to be sup-
ported by other experience, that healthy women may be infected with

secondary syphilis by carrying syphilitic children. In such cases there

is, no doubt, some difficulty in determining whether the woman has been
infected directly from her husband or indirectly from her child. The test

is, of course, the occurrence or non-occurrence of primary syphilis; but
this may easily have been overlooked.

Non-congenital Syphilis in Infants. There is no doubt that syphilis is

inoculable in the secondary as well as in the primary stage in fact, one
of the forms of secondary syphilis (the mucous tubercle) yields a secre-

tion which is often very contagious but other secondaiy sores may be

communicated, though their contagion is less active than that of the pri-

mary sore, so that it requires a longer contact in order to act, and takes
a longer time to develop its effects. But it must be recollected that the
effect of the inoculation of syphilis anywhere, whether primary or secon-

dary, is to produce a chancre on the part inoculated.

This appears to be the usual cause of the non-congenital form of syph-
ilis in infants. In countries where wet-nursing is common it appears to
be not very unusual for an infant when nursed by a syphilitic woman to

contract the disease, either from secondary ulcers on the nurse's nipples,
or from contact between some accidental abrasion on any part of its body
and some sore on the person of the nurse. In the former case the chan-
cre will be on the lip, and the bubo which almost always accompanies it

will be in the glands under the jaw ;
in the latter case the glands next in

sequence to the inoculated crack will be affected.

Vaccino-syphilis. This accidental syphilis of infants is exactly the
same disease essentially as vaccino-syphilis, in which the syphilitic poison
is inoculated by mistake in conjunction with the vaccine matter. Such
cases are rare, but it is impossible to deny that they do occur, although
it would appear that a very moderate amount of caution would prevent
them. 1

In vaccino-syphilis the vesicle soon suppurates, and the edges of the

resulting sore become hard and chancrous,
2 the axillary glands soon en-

large and run the ordinary course of the indolent non-suppurating bubo;
the hair then begins to drop off, and eruptions show themselves on vari-

ous parts ;
in fact, the usual train of secondary and tertiary symptoms

ensue.

Other irregular forms of Syphilis. The treatment of these unusual
instances of syphilis is exactly the same as that of the common disease;
but their exceptional character renders the diagnosis somewhat difficult,

1 The cautions requisite are well known. They are four in number, viz. : 1. Use
a perfectly clean lancet. 2 Take the lymph not later than the eighth day after

vaccination, so as to avoid any mixture of pus. 3. TaKe only lymph no blood or

any other secretion. 4. Examine carefully the child from whom the lymph is taken,
so as to be sure that it is not syphilitic. It seems probable that the blood or any
other secretion of a syphilitic person may convey the disease, and Mr. Lee believes
that the mixture of blood with the syphilitic virus under any circumstances much
increases the virulence of its contagion. Hence the desirability of taking lymph only;
but there can be no doubt that most of the instances of vaccino-syphilis were produced
by a neglect of the ordinary precautions 1 and 4 above.

2 See pi. vii, Fig. 15, in Mr. Lee's essay.
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as it is also in the irregular chancres that occur in adults. Such chancres
are most common either on the lip or on the finger. A chancre on the

lip does not present exactly the same appearance as it does on the geni-
tals. It is generally much larger and flatter, and there is less induration

around it
;
but its indolent appearance, flat surface, and accompanying

bubo in the glands beneath the jaw will generally indicate its nature to

a practiced eye; and if there be much doubt a few weeks' delay will

usually prove the existence of syphilis by the appearance of a secondary
eruption. Chancres on the fingers are still harder to diagnose. In fact,

the natural action is interfered with in these exposed parts by the con-

stant irritation to which the sores are subjected. But in doubtful cases

the effect of mercury generally settles the question, by producing the

rapid subsidence of the sore and disappearance of the bubo. I have seen

many instances of this in supposed epithelioma of the
Iij3.

Syphilitic Inoculation and Syphilization. It remains to say a very few
words about syphilitic inoculation. The purposed inoculation of syphi-
litic matter into the body of a healthy person is an experiment which I

cannot speak of as otherwise than unjustifiable, even if the subject be the

experimenter himself, though we have the example of Hunter; and if

done on another person, however well-instructed that person may be on
the subject, it seems to me little less than criminal. But to inoculate

innocent and ignorant patients in a hospital, as has been done before

now, is an action which should at once be made the subject of judicial

punishment.
1 So far, I presume (at any rate in the last particular) most

people would agree. Yet syphilitic inoculations have been most exten-

sively practiced of late years in hospitals, on patients who could only very

imperfectly apprehend the enormous risk which they were running for the

purpose of testing a theory which teaches that, as the constitution may
be made proof against a renewed attack of small-pox or scarlatina or any
similar constitutional malady by saturating the body with the virus, so a

person might procure an immunity from constitutional syphilis if his or

her system were once properly "syphilized," or saturated with the dis-

ease.
2 The analogy no doubt is good, if constitutional syphilis be inocu-

lable on the patient already affected (for not even the most ardent advo-

cate of the method has proposed to give a healthy person syphilis in order

to protect him from it) ;
and that this was so was taught unhesitatingly

by Ricord, who laid it down as a test of the infecting or constitutional

disease that the matter from the chancre would reproduce a similar chan-

cre, if inoculated on a different part of the patient's own body ;
from

the second chancre a third could be produced, and so on, until after

a variable number of successive crops of chancres had been produced
(sometimes as many as fifty or more) the system would get charged with

the virus and no further action could be elicited. And this was the treat-

ment which was absolutely followed out for a long time in some Conti-

nental hospitals, and which received a full trial at our own female Lock

Hospital in London. Mr. H. Lee, however, teaches the very reverse of

Ricord's doctrine. He sa}'s that the chancres which are autoinoculable

are the soft chancres, that the matter from a Hunterian chancre is only

1 Can anyone ruad without indignation and disgust the record of experiments such

as those of Waller of Prague, quoted by Mr. Lee in St. George's Hospital Keports,
vol. vi, p. 6, where healthy children who were chosen tor their proved immunity from

syphilitic cachexia were inoculated with the secretions of diseased prostitutes? No
scientific end can for a moment justify the use of means so barbarous and so criminal.

2 Med.-Chir. Trans., vol. i, p. 281.
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inoculable in its initial stage, before the characteristic induration has

manifested itself, or at a later stage, whenever the sore has been artifici-

ally irritated and made to suppurate; and that even then the inoculation

will not last any long time, but that on the second or third trial it will

fail
; while, on the other hand, the soft sore can be inoculated for an unlim-

ited number of times
;
and this doctrine seems to be a, priori the more

probable, and is now extensively accepted. If this be so, syphilization
1

would be doubly unjustifiable, since at the end of the process the patient
would only have procured immunity from a local action which was never

formidable, and would have ceased much earlier if left alone, and an im-

munity which is only temporary, as Mr. Lee demonstrated clearly by
reinoculating a patient who had previously been thoroughly syphilized
not very long before, and was thought to have obtained complete protec-
tion from all future infection.

As a method of treatment, therefore, syphilization is now given up, at

least in this country ;
but it is still practiced as a means of diagnosis.

If a sore be repeated!}' inoculable it may safely be pronounced syphilitic.

Secondary sores can be inoculated a few times, but not nearly so often

as suppurating primary chancres. Those who hold unreservedly to Mr.
Lee's doctrine would believe that the repeated inoculability of a sore was
a contraindication to the use of mercury.
A very interesting question is, what degree of immunity does a patient

obtain by a previous attack of constitutional syphilis against a renewed
infection ? To this question we are not in a position at present to give
an altogether confident answer. That there is considerable immunity
from the risk of another constitutional infection cannot be doubted, but
several cases, recorded by careful observers, seem to show that this im-

munity is by no means so complete as in the case of the eruptive levers,

though in them it is not perfect.
2

CHAPTEK XXL
ULCERS CICATRICES, AND THEIR DISEASES.

THE process of ulceration has been described in a previous chapter

(see p. 43). When this process has gone on for some time around a

wound, so that it has spread to a large size, or when, as is more com-

monly the case, a slough has formed and come away, the granulating
surface which is left is called an ulcer, and it maintains this name till

1 By syphilization is meant the process of inoculating the patient from the original
sore (say on the genitals) in three or four places in a different part of the body, usu-

ally the thigh, from these on another part, and so on, until sometimes the whole

body is covered with the marks of more than 100 chancres. (See the cases recorded
in the 50th volume of the Med.-Chir. Trans.)

2 See a series of cases of reinfection reported by Mr. G. Gascoyen, in the forth-

coming (58th) volume of the Med.-Chir. Trans.
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the healing process has been completed and the whole is filled up and
converted into a scar.

The matter which is furnished during the ulcerating process varies in

character according to the nature of the ulcer, being sanious or foul,

ichorous, contagious,
1

etc., approaching more and more nearly to healthy

pus as the healing process advances. The distinctive characters of

ulcers depend on differences observed in the base, the granulations and
the pus which they secrete, the edge, and the parts surrounding the

ulcer.

Ulcers are divided into classes (I), according to the constitutional

causes on which they depend, and (II), according to the local characters

which they present.
I. With reference to the constitutional causes which modify the char-

acter of the ulcer, the following varieties are described :

1. The simple or healthy ulcer, such as that which follows accidental

injury in a healthy person. Its base is level and slightly depressed.
The granulations are florid, uniform, small, soft, elastic to the touch,

vascular, but not usually bleeding spontaneously, and not highly sensi-

tive
;
the edges shelve gently, are not peculiarly hard, and are of an

opaque white at the circumference, where the epithelium is condensed
and heaped up, getting redder towards the ulcer

;
the pus is healthy or

" laudable."

This form of ulcer will heal under the simplest treatment, or, in fact,

under no treatment at all, if defended from all irritation or congestion.
If the patient is obliged to go about the ulcer should be protected from

congestion by strapping and bandage. This is most thoroughly done by
the plan called Baynton's. The limb is encircled with strips of strap-

ping, each lying half over the one below it, and all crossing in front,
from an inch below to as much above the ulcer, and is evenly bandaged
from the foot to some distance above the sore.

2. Inflammatory Ulcer. The nearest to healthy ulcers are the inflam-

matory. They are usually single and small; the skin around is hot and

red, often oedematous, with burning pain in the part. The base is level

and little depressed, but ragged and flocculent
;
the granulations are

generally absent, so that the base looks raw
;

it is ruddy in color, or ash-

gray, or yellowish, with thin adherent sloughs. The edges are abrupt,

irregular, or shreddy. The pus is ichorous, thin, watery, excoriating the

edges, and frequently blood-stained.

In the treatment of such ulcers the main point is to subdue the inflam-

mation by rest in the raised position of the limb, with warm soothing
applications, such as warm Goulard-water, Oss.

;
tinct. opii, 3j ;

on a

thick, soft rag or compress of lint covered with oiled silk. In some
cases benefit seems to accrue from applying leeches at a distance.

The patient is often weak, and requires tonics and support.
3. Eczematous Ulcer. The eczematous resemble the inflammatory

1 The specific characters of pus have not been much studied, but we sometimes see

tbeinoculabilityof matter tested in the case of ulcers or sores presumed to be syphilitic,
and in cases of gonorrhoeal ophthalmia. Syphilitic pus will excite a specific action,

reproducing a similar action for a great number of times in cases of soft sore, and

something similar takes place in hard sores which have been inflamed. The inocu-

lation of ordinary pus, on the contrary, only causes a little pimple, which soon dis-

appears. So with gonorrhoeal matter. Pus taken from a case of acute gonorrhoea
and placed in the conjunctival sinus will excite the most acute inflammation, often

rapidly destroying the eye, while pus from an ordinary abscess will only cause a

slight and transient inflammation, and often none at all.
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ulcers, but are complicated with eczema of the surrounding skin. The
constitutional condition which is the remote cause of the eczema must
l)i- discovered and treated whether it be gout, struma, or other cachexia

and the eczematous skin must be treated as well as the ulcer. Wet
strapping to the limb is often useful, i.e., the application of strips of \vi-t

linen exactly in the same way as the strips of diachylon or other plaster
would be used for strapping it, the application being kept moist by wet-

ting it as often as necessary ;
or blotting-paper may be applied, or the

skin dusted with starch or washed over with nitrate of silver lotion.

Nayler recommends an ointment of red precipitate of mercury, 5 to 10

grains to the ounce, covered with a compress of linen wrung out of hot

water. 1

Occasional Harm from Healing an Ulcer. Paget
2

says :
u It is prob-

ably these more than any other ulcers that have given rise to the question
whether ulcers should always be cured if possible. There is sufficient

reason to believe that the cessation or cure of an established eczema has

been attended with serious disease of the brain or other internal organ ;

the same may happen with an ulcer of this or probably some other kinds.

The event is certainly very rare, but it may often be right to guard against
it by making an issue in some place more convenient than the ulcer, or

by renewing the cutaneous disease by counter-irritants."

Ulcers similar to the eczematous form in other constitutional eruptions.
4. Cold ulcers resemble small inflammatory ulcers, occurring spontane-

ously, especially at the ends of the fingers and toes, preceded by severe

pain and small inflammatory spots. They occur in persons of feeble cir-

culation, whose feet and hands are always cold, and the parts around
them are livid and cold to the thermometer.
The treatment is by dry applications or stimulating lotions, tonics,

especially iron, with purgatives, warm clothing, warm bathing, and ex-

ercise.

5. Senile ulcers somewhat resemble the inflammatory, but with more

tendency to sloughing. The base of the ulcer is generally dry, the gran-
ulations rusty in color, and surrounded with a dusky pinkish area. The
skin is sometimes sloughing in one part while the ulcer is healing in an-

other. Such ulcers are found in the dry, withered limbs of those " who
are growing old with either a timely or premature degeneracy."
For their treatment, besides generous diet, wine, tonics, opium, warmth,

and all the comforts which old age should have, stimulating and balsamic

applications are required. Paget recommends strapping them with equal

parts of Ung. Resinse and Balsam of Peru spread on lint.

6. Strumous ulcers are such as occur in strumous subjects, usually in

combination with other local symptoms. The}
7 often follow on suppurat-

ing glands or softening of subcutaneous masses of tubercle, as evidenced

by the presence of small nodular masses, which soften, with a low inflam-

mation of the skin over them. They are often multiple, the individual

ulcers being originally small and oval, but afterwards coalescing into

irregular shapes. They are found more frequently in the situation of the

lymphatic glands, i. e., in the neck and groin, and are frequent on the

face and head
;
but they do also occur on the limbs. The base is soft,

unequal in level, the granulations are large, pale, soft, oedematous, often

exuberant, and bleed easily ;
the pus is thin, greenish-yellow, and pos-

sibly curdy ;
the edges are undermined, pale pink or purplish, with over-

1 See the chapter on Eczema in Navler's Diseases of the Skin, 2d ed.
2

Syst. of Surg., vol. i, p. 184, 2d ed.



414 ULCERS.

hanging, thin, or irregularly hardened skin, and there is often a warty
growth of the papillae around (particularly in the hands and feet), which,
combined with the other character of the edges, gives some resemblance
to epithelioma, but strumous ulcers want the hard base, sinuous raised

border, and rapid progress of cancerous ulcers. There is seldom much
pain, though where they have existed long the parts around become
oedematous.
The edges often require to be destroyed with caustic potash before the

sore will heal.

The general treatment of struma must be pursued, and the ulcers

locally stimulated with iodine in the form of ointment, or of lotion applied
on linen strapping, or with nitrate of silver lotion. Their scars are often

causes of deformity, either by contraction or by overgrowth, which is

more frequent, and which must be combated by repeated slight blistering.

Very deep, obstinate, and extensive ulcers may justify amputation, par-

ticularly when situated near the ankle, and when any neighboring joint
or bone is simultaneously affected.

7. Scorbutic ulcers are those which accompany scurvy, and derive

their peculiarities from the effusion on their surface of the same semi-

organized plastic material which occasions the swelling of the gums, the

intermuscular swellings, and the vibices and petechiae of scurvy.
The ulcers are livid, with irregular, swollen borders, their surface

covered with a dark, spongy, /etid crust, which adheres so strongly that

its removal causes free bleeding, and which is rapidly reproduced. The
treatment must be directed to the constitutional disorder. When this is

removed the ulcer becomes of a simple nature.

8. Gouty Ulcers. Gouty persons often suffer from inflammatory or

eczematous ulcers, but the proper gouty ulcer is that which is found over

gout}
r

deposits or in parts distinctly gouty, and it usually involves only
part of the thickness of the skin. The base is florid, the granulations
absent, or grayish or yellow, the edges low and shelving, the pus thin

and ichorous, frequently leaving a white, chalky deposit. The ulcers are

very indolent,
"
exceedingly slow in getting either better or worse."

The treatment here again is directed to the disorder of the constitution.

The local treatment is limited to water-dressing, simple cerate, or weak
solutions of nitrate of silver.

9. Syphilitic ulcers are those which form on the skin in secondary or

tertiary syphilis. They are situated usually on remote parts, but the

genital organs may also be affected with secondary sores, and it seerns

certain that the matter from such sores is contagious.

Secondary ulcers are much more rare than tertiary. They generally

proceed from the sloughing of parts affected with pustular eruptions in

cachectic persons.

Tertiary syphilitic ulcers "
usually appear among the latest signs of

syphilis, and are most severe in those who are most reduced, whether by
the syphilitic poison abiding in them or by mercury, or both, or by
poverty, intemperance, or naturally unsound constitution. There is

probably no form of ulcer in which the influence of all these evils is more

intensely felt."

Tertiary ulcers are divided into two forms, not, however, generally dis-

tinguishable at i late stage : (a) the superficial, which follows on rupia
or some other ulcerative eruption, sometimes, though not usually, com-

mingled with such eruption. These are best known by their annular or

horseshoe form, spreading from the exterior while healing from the inside

(serpigo), and are often multiple, arranged in some circular or curved
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figure. Their local characters are not otherwise very decisive, and the

diagnosis is made from the history or concomitant symptoms. Some-
times the discharge is heaped up into scabs resembling those of nipia.
These ulcers have usually no induration, and often do not penetrate the

whole cutis.

(/>) The deep tertiary ulcer usually commences in the softening of a

subcutaneous gummatous swelling, over which the skin gives way, leaving
a circular sore, which looks as if the skin had been punched out. The
base of the sore is often found sloughing. The sore is at first surrounded

by a ring of induration, which is gradually destroyed and falls into the

ulcer. There is often an area of dusky redness round the ulcer, which
forms a contrast to the pink halo already described as surrounding the

strumous ulcer. Tertiary ulcers may extend to any depth, through the

fascia to the muscles, periosteum, or bone. They occur in late stages of

syphilis, often with no other syphilitic symptoms, though in other cases

ostitis or periostitis may be present elsewhere. Frequently the diagnosis
can only be made by the effects of specific treatment. In ulcers situated

on the leg it is useful to remember that the simple and the varicose ulcers

generally occur on the inner aspect of the limb, a little above the malleo-

lus, and are usually single; while the syphilitic ulcers occur more often

on the outer side, and are commonly multiple, very often appearing
simultaneous!}' on both legs, and sometimes nearly or quite symmetrical
on both.

Specific treatment is usually of no use so long as the ulcer is inflamed
;

but when by rest and soothing applications all inflammatory complica-
tions have been subdued it generally succeeds rapidly. The iodide of

potassium, in full doses of gr. v-viij or x three times a day, usually pro-
cures the speedy healing of the ulcer, which, however, in many cases soon
breaks out again. For permanent cure a course of mercury is generally

necessary, and it is best administered in the form of the calomel vapor-

bath, either applied to the whole body, with some mercurial ointment or

lotion to the part, or in the form of local fumigation ;
and in that case

smaller doses of the salt suffice: about 5 grains, in a small lamp sur-

mounted by a tube, with a mouthpiece fitting the sore, will usually be

enough, if applied every night so long as the sore is open, and followed

\)y a somewhat larger dose up to the end of six weeks, the quantity being
regulated by the state of the gums.

10. Lupoux ulcers are characterized by the precedence of the tubercles

of lupus, which, however, perish in the ulceration. They are more com-
mon on the face than on any other part, and particularly the alae of the

nose, where the skin joins the mucous membrane, and are frequently

accompanied by perforating ulcers of the septum nasi or in the pharynx.
They generally occur in persons of strumous constitution. The base is

pale and in some cases level, but in others covered with coarse, dusky,
prominent granulations, raised highest at the centre of the sore. The
borders are abrupt, irregular, eroded, and sometimes slightly raised and
thickened

;
the pus often scabs on the surface. The ulceration slowly

extends at the margins and beneath the scabs till it perforates the parts

below, as the cartilages and bones of the nose, the mucous membrane,
etc., though still without pain.

These ulcers are allied to struma, of which other symptoms may be

present, and the general treatment is the same, but they are seldom got
to heal without destroying the surface of the ulcer. This is best done by
one of the powerful caustics, as potassa fusa or acid nitrate of mercury.
Other forms of lupus are, however, frequently met with the chronic, or
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lupus non-exedens, the syphilitic, the erythematous, etc., for the full de-

scription of which I must refer to works on diseases of the skin.
1

The contraction of lupous ulcers, especially around the mouth or the

orifice of the nose or near the eyelid, gives rise to deformity, which is best

treated when it assumes the form of an annular constriction by gradual
dilatation with sea-tangle tents or ivory wedges, and in case of ectropion

by a plastic operation, which will be found described in the chapter on

Affections of the Eye.
11. Rodent ulcer is very like lupous ulcer, but it occurs later in life

;
the

latter, like other strumous affections, is more common in early years. Ro-

dent ulcers occur most commonly on the face and head, though they are

found also on the female organs of generation and breast, as well as in

other parts. They spread gradually, with little acute pain, but sometimes

with constant aching, destroying all the parts with which they come in

contact, so as sometimes to remove every feature of the face.
2

They are,

therefore, sometimes classed with the cancers
;

3 but they lack the solid

deposit and characteristic cells of epithelioma, and they are not attended

with glandular disease or with deposit in remote parts.

Their edges are usually smooth, hard and rounded, sometimes slightly

tubercular. The base is tough and hard, smooth, yellowish-red, halt-dry

and glossy ;
but when any granulations are present they are sometimes

exuberant. In rare cases there is a warty, lobed mass like epithelioma,
and such cases can only be distinguished from epithelial cancers by the

microscope. The ulcer is indistinguishable by the naked eye from epi-

theliornatous ulceration, and cases are given by Moore and others in

which "
epithelial cells, and brood cells, like the section of an onion,"

were found, as in epithelioma, but such cases would by most surgeons be

called epithelial cancer. The cases which are most satisfactorily distin-

guished from epithelioma are those in which " the disease is made up of

such innocent microscopic corpuscles that it has been likened to a chronic

ulcer of the leg and to a perforating ulcer of the stomach." (Moore, p. 1 3.)

The most perfect general health is quite compatible with the most ex-

tensive destruction of the tissues by rodent ulcer. In the case above

referred to the patient lived for years in good health with almost the whole

face destroyed, and then died of old age. Further, it has been abun-

dantly proved that if the parts concerned in the rodent ulcer be entirely

removed, so that nothing but healthy parts are left, the patient may live

for an unlimited period without the return of the disease. In other cases,

however, it has returned, probably on account of incomplete removal.

The indication, therefore, is to remove the disease thoroughly and com-

pletely, and this is best done by a combination of the knife and caustics.

All the visible ulcer having been cut out freely, the part should be left for

a day or two, till the bleeding has quite ceased, and then an active caus-

tic, such as the chloride of zinc, spread on lint, is to be freely applied to

the exposed soft parts. If the bones are implicated they must be soaked

1 See especially Nayler in Diseases of the Skin, 2d ed., for a very careful descrip-
tion of the various forms of lupus.

2 See a preparation at St George's Hospital Museum (Ser. xvi, No. 57), in which
the patient lived fora long time with every feature of his face removed, except one

eye ;
the eye and the tongue being in the same common cavity.

3 An interesting little work was published in 1867, on Rodent Cancer, by the late

Mr. C. H. Moore, which is well worth reading. Mr. Moore, however, clearly dis-

tinguishes between the local malignity of rodent ulcer and the constitutional infec-

tion of cancer; in fact, the main object of his book is to show the possibility of eradi-

cating rodent ulcer permanently by adequate surgical operation.
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in strong sulphuric acid until they come away. I well remember seeing
at the Middlesex Hospital :i CMSC which had been thus treated with suc-

cess, in which a great part of the side of the face and one eye Imd been

removed, and the neighboring part of the base of the skull, so that in

looking into the gap the pulsation of the bruin was perceptible over a

large surface. The hiatus in the face had been cleverly filled up by a

mask of vulcanite painted to resemble the natural features.

12. Cancerous ulcers occur either from the adherence of the skin to a

cancerous mass or from the deposit and softening of cancer in the skin

itself. Those which commence in the skin are generally of the epithelial

variety.
The edges of cancerous ulcers are raised and everted, hard, nodular,

and warty. Their granulations are coarse, uneven, deepest in the centre

of the sore, and they bleed spontaneously ;
the base is hard, nodular,

and surrounded by the cancerous deposit; the pus is foul and ichorous.

There are often enlarged glands or other cancerous deposits in the neigh-
borhood.

It is sometimes of importance, and especially in tumors of the breast,
to distinguish the ulceration produced by a cancerous tumor from that

which may be caused by any other formation.

The main sign is that cancerous tumors cause ulceration by infiltrating
the skin with cancer, which then breaks down, while innocent tumors
cause ulceration by pressure only. Therefore, in the latter case, besides

the absence of all other signs of cancer, it will be noticed that the skin

is merely thinned, and retains its perfect softness and flexibility even up
to the edge of the opening.
The treatment of cancerous ulcers consists in removing the whole part

on which they are situated whenever that is possible. In parts which do
not admit of amputation the skin around the ulcers may be freely cut

away, and in some instances a healthy cicatrix will be obtained, and the

disease at any rate temporarily checked. If this also is impossible only
palliative treatment can be adopted in most cases i. e., some application
which will keep the wound clean, and a sufficiency of opium or other nar-

cotic to allay the pain though there is no objection, if the disease has

not gone too far, to the removal of the ulcerated surface with some pow-
erful caustic, of which the sulphuric acid made into a paste with asbestos

seems the least painful. This treatment, indeed, can only be regarded as

palliative, for the disease is almost sure to return soon, even if the caustic

should succeed in removing it for a time.

II. The following varieties of ulcer depend on local conditions :

13. Varicose ulcers are such as are occasioned by the pressure of the

blood in varicose veins above, rendering the skin congested and prone
to low inflammation. These ulcers are of the ordinary chronic, inflam-

matory, eczematous kind, and are situated usually above the inner ankle.

Well-regulated pressure, and the maintenance of the elevated position of

the limb, are necessary adjuncts to the ordinary treatment above de-

scribed
;
or the veins may be obliterated by operation (see the chapter

on Diseases of Veins). Tonic medicines are indicated, and opium is

useful where there is pain or inflammation.
14. (Edematous or weak ulcers are such as occur on oedematous limbs,

and the granulations of which are oedematous from partaking of the

general oedema, or from being constricted by a neighboring scar or by
tense skin. The remedies are to reduce the 03dema, to apply astringents
to the granulations, to strap and bandage the ulcer and the whole limb

below it
; or, in some cases, to divide the constricting medium.

27
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15. Exuberant ulcers are those in which the granulations project con-

siderably beyond the surface, but are free from any cancerous deposit.
In such cases the general health must first be carefully attended to, free

purgation being usually necessary ;
the granulations are to be repressed

by pressure and by the light application of stick caustic.

10. Hsemorrhagic ulcers are such as bleed from a great variety of

causes
; bursting of varicose veins and venous congestion are the com-

mon causes. Phagedenic and cancerous ulcers not unusually bleed

spontaneously. Vicarious menstruation and ulceration into a blood-

vessel are other but much rarer causes of bleeding.
The appropriate treatment is involved in the discovery of the cause.

17. Neuralgic Ulcers. In neuralgic ulcers the pain generally depends
on some unhealthy condition of the ulcer or on some local cause true

neuralgia attacking an ulcer is much rarer. The remedy is to cure the

ulcer, for which purpose its division is often indicated. The painful
ulcer of the anus is an example ;

but painful ulcers of the legs are also

often brought to heal by complete division, under anaesthesia, the knife

being carried through their whole extent in various directions.

18. Inflamed ulcers are distinguished from the "inflammatory" de-

scribed above, in that the inflammation in these depends on a local irri-

tation, while in those it is part of a constitutional condition.

In inflamed ulcers there is an increase of pain with redness and
cedema around them the discharge is copious and bloody ;

the granula-
tions become swollen and congested, and then slough ;

the edges are

often abrupt or jagged. Such inflammation occurring in a callous ulcer

is often curative, as in the treatment by blistering, or the inflammation
excited by erysipelas.
The indications of treatment in an inflamed ulcer are to remove any

source of irritation, to apply soothing warm lotions, and to enforce rest.

19. Callous Ulcers. The callous, chronic, or indolent ulcer is usually
situated on the leg, with its long axis parallel to that of the limb. Some-
times it encircles the leg. Its base is deep, flat, pale, or tawny, and ad-

herent to the deepest parts ;
the granulations are very small

;
the edges

raised and callous, with heaped-up white epidermis; the pus is thin and
often offensive. The kinds of ulcer thus modified are usually the syphi-

litic, inflammatory, and eczematous
;
but any kind of ulcer may become

chronic, and when a specific ulcer does so the specific treatment ceases

to be efficient.

The most effective plan of treatment is by blistering a common
blister applied over the whole sore and its edges often sets up an inflam-

matory action, which leads to cicatrization, and removes the heaped-up
epidermis, which seems to interfere with the healing of the edges. It is

not very painful, and the epidermal tissues, or their scarlike islands,
which the blister may remove from the surface of the ulcer, are of no
real value in closing the sore. Slighter cases may be brought to heal by
strapping and bandage, with some exercise of the limb

;
and opium in-

ternally seems often of service. In the more advanced cases incisions

may be made through the ulcer and through its base well into healthy

parts on all sides. And there are callous ulcers which cannot be brought
to heal, and in which amputation may be justifiable. But the healing of

all obstinate forms of ulcer has lately been rendered much more feasible

by the introduction of the method of skin-grafting a method which is

often used to expedite the process of healing in a large ulcer or to sup-

ply material in one which (like the surface of a burn) is so large that no

healthy scar can be formed on it.

20. Phagedenic ulcers have been already treated of (page 83).
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Cicatricesand tln-ir Diseases. The healing of an ulcer produces a scar

or cicatrix. The process has been described above (page 44) ;
and when

the scar-tissue remains permanent, although the scar is ugly and of a
lower organization than the natural parts, yet it causes no important
inconvenience. But the imperfect vasciihirity of scars, their low and
abnormal growth, and the absence from them of the sebaceous and
sweat -glands which lubricate the natural skin, render them peculiarly
liable to various disease and degenerations, which it will be convenient
to describe briefly in this place.

Ulceration of /Scars. The most common surgical complication of a

large scar is its breaking down and ulcerating, a very common event in

deep and extensive scars. 1 Such ulcers are slow to heal, and arc very
prone to recur, so that often when the scar is seated on a limb amputa-
tion becomes necessary.
The scars of large burns are peculiarly liable to this degeneration,

which is best combated by attempting to implant fresh tissue in the sore

by means of skin-grafting. Grafting, however, will not, in all probability,

prove successful until some healthy action has been set up in the part,
which may be effected by some active stimulant, as iodine, in increasingly

strong solution, or perhaps brushed over the part pure, or blistering
fluid

; though before making trial of such powerful irritants, it is well to

try the gentler stimulus of mercurial lotions or some of the balsams. As
prophylactic measures against this tendency to ulceration everything
which tends to promote rapid union of the wound may be reckoned, and
all possible means should be used to protect large scars from cold and
from any accidental friction or violence.

Neuralgia of Scars. Another common and very distressing affection

of scars is neuralgia, or constantly recurring pain. This proceeds some-
times from unknown or constitutional causes, in which case it must be
treated like any other neuralgia, in others from local peculiarity, as from
adhesion of the scar to a subjacent bone, or from implication of the

enlarged ends of nerves in the cicatrix, and such conditions may in

some cases be relieved by subcutaneous separation of the scar from the

underlying tissues, or by removal of the affected nerve or nerves.

Excessive Formation of Scar. A defect which is very frequent in

slowly forming scars (and especially those that follow strumous ulcers)
is their excessive formation. Their superficial part is heaped up, cord-

like, and very hard, and they adhere in an unnatural manner to the

deeper tissues. 2

This, like every other defect of scars, is best obviated

by getting the wound to heal rapidly if that be possible. Otherwise it

becomes very difficult to correct it, the only available means being to

reduce it by constant blistering or painting with iodine.

Keloid of Scars. Closely allied to this is the limited excess by which
one or more and often very numerous flat, rounded tumors are formed on
the cicatrix. When such keloid growth is solitary it is difficult to see

any difference between it and an excess of scar formation. But when a

number of small scattered tumors occur upon a large scar the distinction

1 " Of all scars," says Sir J. Paget,
" none are so ready to ulcerate as those that

adhere to bones; and the ulceration may happen twenty or more years after their

formation."
2 Sir J. Paget points out that even after the deepest wounds which can never heal

by first intention such as that of lithotomy though the scar at first implicates all

the tissues for a great depth, yet that ultimately only a thin cicatrix should be left,

which, when examined, will be found to be perfectly superficial, and to move as the

skin moves over the deep fascia.
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becomes apparent. The structure of these tumors is identical with that

of the scar, viz., a lowly organized fibrous tissue, only mingled in keloid

with " cell structures in progress of development, or arrested and de-

generate in their incomplete forms," to an extent which is not seen in

merely thick scars. The admixture in these keloid growths of cells in

process of development corresponds to the tendency of such growths to

increase, and to the irritation which they sometimes cause, and their

property of returning after removal, which is sometimes very trouble-

some. The same remedies as for excessive growth may be tried, but are

usually of little avail
;
and the excision of the growth is often followed

by its return of a larger size, so that it is very doubtful policy to operate,

except in cases where the whole part can be removed, and healthy sur-

faces brought together for immediate union. This can usually be done
in the growth which follows occasionally in the lobule of the ear after

piercing for earrings, though no such operation should be recommended
unless the growth is really of a size to cause considerable deformity, and
is on the increase. The keloid of scars differs from the "true keloid " of

Addison in certain particulars, which will be pointed out in the chapter
on diseases of the Skin.

Other forms of tumor are occasionally met with in scars, but the epi-

thelial cancers are the only tumors of much practical importance. They
were first minutely and accurately described by Mr. Caesar Hawkins as
"
warty tumors of cicatrices." 1 The great majority of such tumors are

epithelial cancers, and all ought to be regarded and treated as being of

this nature, though in some rarer cases it seems that their course is that

of an innocent tumor; in fact, a mere collection of large warts growing
on the surface of the sear. Such tumors form most commonly on scars

of slow formation r as those of burns, and especially on those which used

to follow the complicated superficial injuries inflicted in a military flog-

ging. As in other cases of epithelioma, the complete removal of the part
affected holds out a tolerably good prospect of complete recovery, or at

least of a considerable period of immunity from return. The glands, as

Mr. Hawkins points out, are rarely affected in this form of tumor.

Contracted Gicatrix. The most troublesome of all the consequences
of scarring is the contraction which slowly forming deep cicatrices are

so liable to undergo a contraction so powerful that it will bind the arms
to the trunk, distort the most powerful joints, and even alter the shape
of the bones. The worst cases of this deformity occur in the neck, by
which the chin is drawn down arid fixed upon the chest, all the features

of the face are distorted, the shape of the jaw so changed that its body
is more horizontal than vertical, and the patient's appearance rendered

in the highest degree repulsive.
The best plan in these as in all other progressive disorders is to en-

deavor to hinder their commencement, or, when this is impossible, to

treat them before they become inveterate. In all deep burns, and in all

other injuries which destroy the whole skin to any great extent, the

greatest care ought to be taken to keep the parts on the stretch during
the whole period of union whenever that is possible. If a scar which has

fully formed shows a tendency to contract, that tendency is to be coun-

teracted either by gentle and constant manual extension, the scar being
well oiled, and gently but very frequently stretched (which seems to me
the best plan when the services of an intelligent nurse or mother can be

1 Med.-Chir. Trans., vol. xix. Contributions to Pathology and Surgery, vol. i, pp.
149-169.
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secured), or by the action of a constant extending force, as a rack and

pinion apparatus, or a weight. But when contraction is inveterate and

very firm, or when mechanic-ill extension is impracticable, some of the

autoplastic operations described in the section on Plastic Surgery may
become necessary, for which I must refer the reader to that place.

Skin-grafting. What has been said about scars and their diseases illus-

trates in every topic of which I have treated the absolute necessity of

rapid union. This is one of the many reasons which induce English sur-

geons utterly to repudiate the foreign practice of stuffing wounds with

charpie, and, on the contrary, to seek to remove every obstacle to their

immediate union. But in cases where large granulating surfaces must
be left exposed for an indefinite period (as after a large burn) we have

only recently obtained any means of artificially hastening their cicatri-

zation. This is now most happily effected, at least in many cases, by the

method of skin-grafting, invented by M. Reverdin, of Geneva, and intro-

duced into this country by Mr. Pollock. 1 For the success of this process
it is essential that the granulations should be perfectly healthy, and that

all irritation in the sore should have ceased .., that the ulcer should

be prepared to cicatrize and it is at any rate desirable that the patient's

general health should be good. Then, if a small piece of the surface of

the skin, consisting of little more than its epithelial layer, be laid on the

granulations and left undisturbed for a few days, it will often form a

nucleus, from which cicatrization will extend rapidly in all directions, as

it sometimes does from the islands of skin which may be left uudestroyed
in the centre of an ulcer. The pieces grow best when planted not far

from the edge of the sore (sa}
r about half an inch), so that the sore can first

be diminished by a zone of skin-grafts planted all round its margin, and
then the operation be repeated, and so on, until it is all covered. The

growth of the graft seems to depend on the cells of the rete Malpighii.
These are newly formed and growing, and possess the power of prolifera-
tion. Attempts have been made to produce the same effect by grafting

merely the cells scraped from the surface or loosened by a blister, but

such cells are as a rule effete and will not grow.
2 Nor is there any proof

that the tissues of the cutis itself, and still less the subcutaneous cellular

tissue, take any part in the new formation. The red budlike appearance
which the graft presents for the first few days after its insertion is doubt-

less clue, as Dr. Page points out, to the desquarnation of the effete super-
ficial layers of the transplanted epidermis, and to the transparency of the

cells of the rete mucosum, allowing the color of the subjacent parts to

show through them.
It is best, I think, to take up a small portion of the true skin as well as

the epidermis, in order to make sure of removing the rete mucosum, but

on no account should the whole thickness of the skin be cut through. An
ingenious combination of fine forceps with scissors enables the surgeon
to remove a small piece with hardly any pain at all

;
but when this is not

at hand a pair of fine forceps and sharp curved scissors answer the pur-

pose.
3 The grafts should be very small, hardly larger than a pin's head.

1 M. Reverdin's original patient was presented to the Soc. de Chirurgie de Paris

on Dec. 8, 1869 (Bull, de la Soc. de Chir., Nov. 27, 1871). Mr. Pollock's first case

was published in the year 1870.
2 See an interesting paper on this subject by Dr Page, of Edinburgh, Brit. Mod.

Jour., March 27, 1871.
3 The pieces are generally taken from some other part of the patient's own body ;

but the process of cutting them is so little painful, that often a bystander offers his



422 DISEASES OF THE BONES.

They should be laid firmly on the granulations, about an inch apart; and
if the patient can be trusted not to disturb them in any way, I think they

are best left exposed for a
FlG - 177 - few hours. After this, or

at once, if there is any
danger of their being dis-

turbed, they should be COAT-

ered with oiled silk, mois-
tened with oil, to prevent
its sticking when removed,
and the whole fixed with

strapping and covered with

cotton-wool. They should
then be left undisturbed
for three or four clays and
redressed as before. At

first they change into little round vascular-looking buds, which some-
times become almost imperceptible at first in the neighboring granula-
tions, but afterwards the new cuticle is seen extending in all directions

from the bud. That this new cuticle is formed by growth from the old

is proved by the fact that when black skin is engrafted on an ulcer in a

white man, as recorded by Mr. Bryant, or when the reverse experiment
is made, as in a case in my own practice, the newly formed skin is of the

color of the graft to the extent due to the action of the latter. My own
experience as far as it has gone leads me to believe that the cicatrix

formed by skin-grafting is more highly organized and less liable to all

forms of degeneration than that which is produced by the slower natural

processes.

Skin-grafting scissors. The piece of skin which is shown in

the grasp of the forceps is larger than would be taken in prac-
tice.

CHAPTEE XXII.

DISEASES OF THE BONES.

INFLAMMATION in bone is strictly analogous to the same process in soft

parts ;
in fact it occurs in the soft parts of the bone. Its first effect is to

increase the size of the vascular channels of the bone, which also become
more irregular in shape and outline

;
the union which previously existed

between the earthy salts and the vascular network in which they are con-

tained is loosened and the salts partially removed, while their place is

occupied by inflammatory products (leucocytes, serous effusion, pus-

globules, newly formed fibrous tissue), and thus the compact is converted
into a kind of cancellous tissue, while the cells of the cancellous tissue are

much enlarged and the bone becomes soft, light, fragile, and much moister

than in its natural state.
1

arm for the purpose. They should be taken from a part where the skin is quite

healthy, thin, and supple.
1 For more detailed accounts of the early phenomena of inflammation in bone I
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To this early softening stage of ostitis succeed other stages equally

analogous with the results of the inflammation in soft parts, bnt modi-
fied by tin 1

peculiar condition of the parts. Thus the inflammatory prod-
ucts may pass through the stage of fibrous organization into that of ossi-

fication, and so new bone be produced, just as it is in the union of fi:u--

tures. In fact, the ordinary process of repair of fractures is that of "
lirst

intention" in union of wounds of bone, while the repair of compound
fractures exhibits the process of union by granulation. Just so after

common inflammation. The leucocytes which have been effused into the

interyascular spaces of the bone itself, into the cells of the cancellous

tissue, medullary canal, or still more frequently the interval between the

periosteum and the surface of the bone, become developed first into

fibrous tissue, and next (in some cases, as it seems almost simultane-

ously) the earthy constituents of the bone are deposited in this tissue, in

a manner similar to that of the intra-membranous ossification.

/Vr/os//7/.s. We know how slight a stimulus will produce ossification

on the deep surface of the periosteum, which, in fact, is the source of the

greater part of the growth of the bone
;
so that, as M. Oilier has shown,

the periosteum in animals, even when transplanted into other parts of the

body or into the bodies of other animals, will produce bone from its

deeper surface. This form of inflammation is called Periostitis. It is

almost always associated with more or less inflammation of the substance
of the bone itself, and ought perhaps only to be regarded as one of the
forms of ostitis

; yet, as it is always spoken of as a separate disease, it

may be better for practical purposes so to regard it. Periostitis occurs
in two very distinct manners, viz., the common or chronic, and the acute
or diffuse periostitis.

Nodes. The former is a very common affection
;

it occurs very often
as a consequence of syphilis, and when limited to a small extent of sur-

face constitutes the affection called Node, from the lump or " knot "

(nodus) which it produces on the surface of the bone. Nodes are most
common on the most superficial bones, as the cranium, tibia, clavicle, etc.

They are formed of thickened and inflamed periosteum, raised up and
separated from the surface of the bone by more or less fibrinous effusion.

The surface of the bone is also probably inflamed. Their usual causes
are syphilis, rheumatism, and struma.
The symptoms are pain in the part, increasing as all other " rheu-

matic "
pains are apt to do when the patient begins to get warm in bed,

swelling and apparent softening of the affected bone, which is really due
to fluid effused over it. The swelling is usually round and small, like a
half-marble.

If left alone such nodes pursue one of three courses, many are absorbed,
i. e., the fluid is absorbed as the inflammation subsides and the swelling
disappears ;

or the inflammatory effusion ossifies, and a periosteal thick-

ening of the bone remains permanently ;
or finally suppuration follows,

and an ulcerating carious surface is exposed. Syphilitic nodes occur
either in the secondary or tertiary stage, and, as may be inferred from
what has heen said on p. 405, those which are secondary are more prone
to resolution or ossification, while the tertiary nodes, like other gummata,
are more prone to suppuration and caries.

must refer the reader to Von Bibra, On the Decomposition of the Bone by Caries, in

Liebig u Wohler's Annalen, vol. Ivii; Barwell, in Brit, and For. Med.-Chy-. Rev.,
April, 1860; Black, On the Pathology of Tuberculous Bone, Edin., 1859; and my
own essay, in vol. iii of the Syst. of Surg.
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The treatment consists in the proper remedies for the general constitu-

tional state, combined with counter-irritation. Iodide of potassium in

moderately large doses, combined with opium, certainly seems to relieve

the pain both of syphilitic and rheumatic nodes. Five grains of the

iodide three times a day may be combined with 10 or 20 drops of lauda-

FIG. 178.

A internal and B external view of a preparation illustrating the ordinary anatomy of periostitis,

from a well-marked example of that disease, in the Museum of St. George's Hospital. System of

Surgery, 2d edition, vol. iii, p. 739.

num, according to the severity of the pain, and the dose may be raised

to 10 or 15 grains of the salt if it is judged necessary. There are cases

where the formation of a node, especially if the inflammation is severe

and suppuration is threatening, is accompanied with so great pain that

the division of the periosteum by an incision reaching from one side of

the tumor to the other is called for, and this measure often gives instant

and permanent relief. The ordinary cases of "chronic periostitis," so

called, are really cases of inflammation of the whole bone, in which there

is more or less deposit on its surface, which may be perceptible to the

hand during life, but in which there is also induration and thickening

(
u sclerosis ") of the whole bone. The symptoms are wearing pain,
heaviness of the limb, probably some increase of the temperature, little

if any redness, and irregular deposit on the surface of the bone.

The only treatment which is available is the same as was recommended
for nodes, but it seems uncertain whether such treatment has really much



PERIOSTITIS. 125

specific effect on the disease, though rest, and
shelter and good medical supervision no doubt
do much for its cure.

/>///'//.sv or xii/r/mrdlfM perioKtilix, loud ing to

the condition known as acute penosteal abscess,
is one of the gravest affections of bone, fre-

quently producing a general pyaemic condition,

and, indeed, sometimes itself only a manifesta-

tion of general pyjemia. Very often, however,
it occurs simply as a result of local injury, and
is perfectly curable.

It is an affection of early life, much more com-
mon about puberty than at any other age ;

not

very rare at earlier periods of life, but hardly
seen after middle age. It affects more often the

long bones, and especially the tibia and femur,
but any bone may be the subject of the disease.

It follows usually on slight injuries, sometimes
from no known cause, and in these latter cases
the constitutional affection is often severe, and

general pyaemia may be suspected. The disease
commences by the effusion of lymph between
the periosteum and the bone, which is not at

first purulent, but in the acuter cases soon be-

comes so.
1 This is accompanied by a good deal

of pain, heat, and swelling, often mistaken for

acute rheumatism. If the disease is acute the

inflammatory effusion soon softens and forms a

large abscess surrounding the bone, sometimes
over its whole surface, necessarily depriving it

of its nutrition, so that it dies, and often the
whole shaft thus perishes in a very short time.
The articular ends are usually unaffected. 2

The treatment of this formidable affection in

its acutest forms must be very energetic and
decided. A free incision should be made down '

to the bone as soon as suppuration is detected
;

and if the pain and tension are severe, it is well
to do this even though the presence of fluid is

not established. The patient must be supported
through the ensuing fever and exhaustion, a

sharp watch must be kept for any secondary
abscesses, and they must also be opened as soon
as they occur. If the bone become dead it is

FIG. 179. The entire diaphysis of the tibia, necrosed, in a case
of acute periostitis. The whole bone was removed by subperiostea]
resection a month after the commencement of the disease. (See

Lancet, 1866, vol. i, p. 340.) The line (a) indicates where the bone
was sawn across in order to remove it. The patient, a boy aged 10,

recovered, with perfect use of the limb, which, however, was some-
what shortened, and the knee anchylosed. From Holmcs's Surg.
Dis. of Childhood, 2d edition, p. 392.

1 See a case in my essay, op. cit., p. 741, footnote.
2 The joint, however, does not always escape. A girl aged fifteen was admitted

into hospital four days after an injur}* with great swelling of the forearm, evidently
depending on the formation of matter. A grating sensation, perceived on rotating



426 DISEASES OF THE BONES.

desirable to remove it as soon as practicable. It is neither necessary nor
advisable to wait in such cases for the formation of the periosteal sheath.

I have removed the whole diaphysis of the tihia, and in another case

several inches of the shaft of the femur, in this condition, and satisfactory

regeneration has taken place. It is to be recollected that young persons
will recover in conditions which in after-life would be hopeless. I have
even known recoveiy take place after the occurrence of pyaemic pericar-
ditis

;
so that any measure which can give an additional chance should be

adopted even -in very desperate cases. At the same time no such active

treatment is required in the subacute cases where there is no great pain
or tension and no constitutional sympathy. Here local depletion and
iodide of potassium will usually lead to a cure without suppuration.
Before quitting the subject I would notice that I have seen tolerably
often the diffused swelling of subacute periostitis, particularly of the

femur, mistaken for a malignant tumor. 1

Osteo-myelitis. When the inflammation affects chiefly or entirely the

medullary cavity and the lining membrane of the cancelli the disease is

called osteo-myelitis. It is an affection well known by its post-mortem
appearances, which show in the first stage of the disease the whole

medullary membrane, including in some cases that lining the cancelli.

injected, thickened, sprinkled here and there with ecchymoses, and very
soon permeated with purulent extravasation. In acute osteo-myelitis
the disease generally proves fatal at this point. But if it does not do so,
or if the action is more chronic, the matter must make its way to the ex-

terior through some sinus, the interior of the bone will die and form a

slough or sequestrum, the compact tissue being thickened and periosteal

deposit formed on the surface, or the whole thickness of the bone may
die (Figs. 182, 183).

2 All this forcibly reminds the surgeon of diffuse

inflammation in the soft parts ;
in fact, the two diseases are analogous

in all essential characters.

The symptoms during life are not equally familiar; in fact, it is not

often distinctly diagnosed, except in the case of amputations, where the

cut end of the medullary cavity is exposed to view. In such cases, if

the medullary tissue becomes inflamed, there will be seen sprouting from
the cut end of the bone a large fungous granulation, in which specks of

bone can be recognized ;
but in other instances, where the medullary

cavit}^ cannot be examined, we must endeavor to recognize the disease

by its general symptoms. These are best studied in such a case as an
excision of the hip-joint or of the knee, where the cancellous interior3 of

the bone has been laid open, but the wound is buried in the soft parts.
In such cases, in the acute form of the disease, the symptoms will much
resemble those of pyaemia, viz., rigors and acute traumatic fever, but with

the addition of more or less pain in the part and swelling of the whole

limb, not due to superficial O3clema. Sometimes, as in the case shown in

Figs. 180, 181, phlebitis is developed at the same time. If the limb be
examined by a free incision down to the bone, under chloroform, which

the hand, together with the history of the accident, led to the belief that fracture had
occurred She died of pyaemia ;

then it was discovered that a periosteal abscess, ex-

tending from the shaft of the radius into the wrist-joint, had so eroded the articular

cartilages as to occasion the sensation of crepitus.
1 Holmes's Surg ,

Treatment of Children's Dis., 2d ed., p 332.
2 See my work On the Surgical Treatment of Children's Diseases, 2d ed., p. 401, for

a colored illustration of the femur after chronic osteo-myelitis.
3 It is not absolutely necessary that the medullary canal itself should have been

wounded. No doubt wounds of that c*nal are more dangerous than those in which

only the cancelli are involved, but the latter may also be followed by osteo-myelitis.
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under such circumstances is usually justifiable, it will be found that the

periosteum has receded or is receding from the bone; and if the medul-

lary tissue can be exposed it will be found to be suppurating. Now, in

the acuter cases of this formidable disease there can be no question of
the advisability, in fact, the absolute necessity, of instant amputation of

FIG. ISO. FIG. 181. FIG. 182.

FIG. 180. Osteomyelitis of the femur. From a drawing in the Museum of St. George's Hospital.
FIG. 181. Inflammation of the femoral vein from the same case.

FIG. 182. Upper portion of humerus amputated for necrosis after osteo-myelitis. The necrosis does
not extend into the tuberosities, neck, or head of the bone, which, however, are expanded by inflam-

mation (osteo-porosis). After Lougmore, in Med.-Chir. Trans
,
vol. xlviii.

the limb above the inflamed bone, if the patient is to have any chance of

life, for the disease has a great affinity with pyaemia, which rapidly fol-

lows in the great majority of cases, if they survive long enough for the

symptoms to develop themselves completely. Unfortunately it is ex-

tremely difficult to distinguish the symptoms at the outset, and in many
cases which are taken for mere osteo-myelitis pyaemia has really com-
menced. 1

1 The reader who wishes to follow up this question of reamputation in cases of
acute osteo-myelitis following on operations on bone is referred to Professor Fayrer's
Clinical and Pathological Observations, pp. 48-94

;
and to some observations of mine

in Surg. Dis. of Childhood, 2d ed
, p. 530, and St. George's Hospital Keports, vol. i,

p. 152.
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Chronic osteomyelitis is more common than the acute form, or, per-

haps, is only more commonly recognized, the osteo-myelitis being passed
over in acute cases as only one (and that possibly an unrecognized) phe-
nomenon of pyaemia. It causes total disorganization of the internal

part of the bone, frequently extending through its entire thickness, and

ultimately leading to death of the whole shaft for a variable length.
Thus are produced those long tubular sequestra which separate from the
femur or other bones after amputation (Fig. 182). This disease requires
no such active or immediate treatment as acute osteo-myelitis. All that

is necessary is to provide for the free exit of discharges and wait until

the dead bone is felt to be loose, or until the lapse of time renders it

probable that it will be found so. Then the soft parts are to be freely

Fia. 183. FIG. 184

1

FIG. 183. A femur showing the whole shaft in a state of necrosis after osteo-myelitis from injury
x, Y show the limits of the necrosis. The sequestra (which do not extend into the epiphyses) are vis-

ible through the cloacae. After Longmore, ibid.

FIG. 184. Chronic abscess in the lower end of the tibia. From the original case, in which Sir B.

Brodie first described this affection. (See his works, vol. iii, p. 404.) St. George's Hospital Museum,
Ser. ii, No. 30.

dissected off the end of the bone, and the sequestrum twisted out with
a pair of strong bone forceps.

1

Chronic Abscexs. One of the most curious local results of ostitis is

1 On the subject of osteo- myelitis a paper by Mr Longmore, in the 48th vol. of the
Med.-Chir. Trans., will well repay perusal, both as a clear statement of the symptoms
of these two forms of osteo-myelitis or dift'use inflammation of bone occurring after

gunshot wounds, and as a proof of the success of the expectant treatment In the
milder form.
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the formation of a chronic abscess in the cancellous tissue. This occurs
most often in the head of the tibia not unfrequently in its lower end,
the part in which it was first discovered by Sir II. IJrodie or in the

lower end of the femur. It has, however, also been noticed in many
other parts of the skeleton, and occasionally occupies a. circumscribed

part of the medullary cavity.
The symptoms are obscure, and the diagnosis is formed more by their

persistence and by their resisting the treatment which usually relieves

rheumatic pain in the bone than by any striking patbognomonic sign.
There is constant wearing pain referred to the part, with little or no ex-

ternal inflammation, perhaps a little enlargement, and usually some local

tenderness. When the abscess lies very near the cavity of a joint the

inflammation may be propagated to the joint, giving rise to occasional
attacks of synovitis, and in such cases there is considerable risk that the

abscess may burst into the joint, and so lead, in all probability, to the

loss of the limb or joint (Fig. 185).
The abscess is almost always seated superficial!}^ covered by little

more than the cortical part of the bone (which perhaps may be somewhat
thickened by inflammation, as in Fig. 186), and it seems to be due in

FIG. 185. Fio. 180.

FIG. 185. Drawing of the lower end of the femur from a case of excision of the knee. An abscess
which has formed above the position of the epiphysial line has made its way into the joint. The car-

tilages are seen ulcerated. A probe passed through the track of the abscoss shows its opening into the
articular cavity. From a drawing in the Museum of St. George's Hospital, Ser. xxi, No. 55 b.

Fio. 186. Unsuccessful trephining in abscess of bone. a. The point where the trephine was applied,
about half an inch from the abscess, b. The wall of the bone, thickened by inflnmmation. c. The
cavity of the abscess, d. The pyogenic membrane. St. George's Hospital Museum, Ser. ii, No. 31.

From Syst. of Surg., 2d ed., vol. iii, p. 751.

most cases at any rate to contusion of the surface. In a striking case

which occurred to me some years ago the disease dated from a contusion

by spent shot received at the battle of the Alma, more than fifteen years
previously. In some of these cases the abscess contains a nodule of
dead bone, and it seems very probable that in such cases a portion of
the interior of the bone has been so far detached from the neighboring
parts as to have perished. There are, however, many cases in which
there has been no injury whatever, and where the affection must be at-
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tributed to inflammation of a rheumatic nature, the result of cold. 1 The
pus may remain encysted in the cavity for a very long period, possibly
for the whole of life, since one of the earliest effects of the inflammation
is to produce hardening (" sclerosis ") of the bony walls of the cavity.
But in other cases it does slowly make its way either to the cutaneous or
the articular surface (Fig. 185), and I have known a case in which, on

turning down the periosteum, a small opening was perceived leading into

the abscess.

It is of great importance to diagnose this affection with at any rate

such an approach towards certainty as will justify the surgeon in apply-

ing the trephine. When once the abscess has been opened the pain will

cease, the cavity slowly fill up, and the patient be restored to perfect
health. Mr. Carr Jackson (op. cit.} justly relies principally on the se-

verity, the continuance, and the paroxysmal character of the pain, and
on the localized tenderness, .sometimes referred to a single definite spot,

pressure on which gives rise to the most agonizing sensation. It must
be admitted, however, that the diagnosis is not easy. Sir B. Brodie re-

lates a case in which he applied the trephine and found no pus ;
and Mr.

C. Jackson has recorded a similar instance. In both these cases it is

true that the operation did good, and it may be conjectured either, as

Mr. Jackson seems to think, that there was a minute quantity of pus,
which was not seen at the operation, but the evacuation of which re-

lieved the pain, or that the relief was due to the incision of the tense

and indurated periosteum and shell of the bone. In such cases, however,
there has been, at any rate, ostitis, and the treatment by incision is a

rational one, whether necessaiy or not. Buff there can be no doubt that

in many instances the mistake has been made of taking what is merely
a neuralgic or hysterical affection for abscess of bone. Therefore the

greatest care should be taken by the surgeon to assure himself of the

reality of organic lesion, or at least to have the strongest evidence of it

before undertaking an operation which is certainly serious, though not
often fatal. The operation is a simple one. The surgeon, as Mr. Jack-
son recommends, would do well to mark out on the skin previously the

precise spot to which the pain or tenderness is referred. The patient

being fully narcotized, a crucial incision should be made down to the

bone, the periosteum turned down by a similar crucial incision, and the

trephine applied at the spot marked. If no pus be found it is well to

perforate the walls of the trephine-hole in various directions with a brad-

awl or small chisel, in order to see whether the matter may be situated

in the immediate neighborhood. This was the case in the patient from
whom the above drawing (Fig. 186) was taken. The trephine has been

applied close to the collection of matter, but the latter was not opened,
and the patient remained unrelieved till his death.'

2

The figure illustrates almost every point in the surgery of the disease

1 See the third case in Mr. Carr Jackson's pamphlet, On Circumscribed Abscess of

Bone, London, 18f>7.
2 Or possibly till the limb'was amputated. In the hospital catalogue it is said that

" the patient died some short time afterwards, and the abscess was then discovered."

Yet Sir B Brodie alludes as follows to an exactly similar case, and Mr. Carr Jackson

says that this preparation is taken from that case: " A very experienced hospital

surgeon applied the trephine for a supposed abscess in the head of the tibia. No
abscess, however, was discovered, and in consequence the limb was amputated. On
the parts being examined afterwards the abscess was discovered at a small distance

from the perforation made in the operation, and it was plain that the removal of a

small portion more of the bone would have preserved the patient's limb."
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Fia

the small cavity in the head of the bone, lined (as these absoeseea almost

always art') !>y a very definite pyogenic membrane, the slight tumefac-

tion of the bone caused by the thickening of its periosteum, the indura-

tion of the bone around, and the tendency which the matter has to make
its way, however slowly, to the surface, for all the bone which covered the

matter has been removed at one point ;
and the wall is formed by the

thickened periosteum only.

Caries. The term " caries "
is used in the context as being synonymous

with " ulceration of bone," just as necrosis is used as synonymous with

gangrene of bone. Some pathologists make a difference between carious

ulceration and healthy ulceration of bone, and in the writings of these

authors the term is used in the same sense as we use " strumous caries."

Caries is the stage which succeeds to the softening stage of ostitis, when
the inflammatory process pursues its course towards disintegration in-

stead of being arrested and repaired, in which case it is followed by con-

densation, or sclerosis. The inflammatory exudation breaks clown into

pus, the connection between the solid particles of

the bone and their fibrous stroma is dissolved, and
the bony particles are removed in imperceptible

portions in the discharge. When the disease oc-

curs on the surface of the bone the periosteum
will be found to be thick, and loosened from the

bone
;

in the more advanced stage of the disease

it is converted into a villous mass of a pink color,

resembling a mass of granulations. When this is

raised from the bone the latter will be found ex-

cavated into pits, into which this granulation-tis-
sue dips, and around these pits the bone is softened

and rarefied by inflammation. Other neighboring
parts of the bone may, on the contrary, be en-

larged and hardened, the inflammation there hav-

ing shown itself in the reproductive form. Most
of these points are illustrated by the accompanying
engraving, which shows the deep pits worn into

the tissue of the bone, the change of shape of the

head, the attenuation of the shaft, so that it has

given way at one part, and the attempt at repro-
duction or consolidating inflammation in the neigh-
borhood of this injury.

Strumous caries differs from ordinary caries less The heacl and upper part of

in essentials than in degree; there is more soften-
;

ing, less attempt at repair, more extensive disiri- is in great part destroyed. A

tegration of the neighboring bone. In some cases transverse fracture of the shaft

there is a distinct deposit of tubercle in the can- of ""
l.
b e

v

has tak
f

n
,

plac
,

e

,, . i T i i immediately below the head.
CelloilS tlSSUe, bllt tlllS, I think, IS not Common; Below the part where the shaft

the cheesy masses which are seen sometimes in of the bone has been broken a

the head of the tibia, the bones of the tarsus, the considerable amount of new
, , ij.il i bone is thrown out in the

vertebrae, and other large porous bones, are re-
neighborhood of the frag.

garded with more probability, I think, by some of ments, which are only slightly

the best pathologists as Collections Of lymph Or displaced. The medullary ca-

inenioenfpH rma nal is open throughout. St.

inspis, a pus. George
,
s Hospital Museum>

The symptoms of caries are merely those of in- ser. ii, NO. 46.

flammation of bone with an abscess or sinus leading
down to exposed, softened, rough bone, which bleeds readily under the
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touch of the probe. The discharge has sometimes the fetid, offensive
smell of putrefying bone, but by no means always. The chemical char-
acter of the discharge is said in some cases to assist in the diagnosis by
showing a larger quantity of phosphate of lime than is contained in

matter derived from soft parts;
1 but if these observations be allowed to

be correct, the fact is hardly clear enough to afford a basis for satisfac-

tory diagnosis. Indeed, in deepseated caries the diagnosis is often only
inferential

;
i. e., no other cause can be assigned for the persistence of

discharge, with perhaps some pain or symptoms of inflammation around
the bone. Often, also., the prominence of the granulations around the

opening of a sinus gives indication of the presence of an abiding source
of irritation below, which, if not a foreign body, can hardly be anything
except a piece of dead or diseased bone.

The repair of healthy ulceration of bone is constant, and even in stru-

mous ulceration it may occur when the disease is not too extensive. The
ulceration gives place to condensing inflammation

;
the bones, if more than

one is affected (as in the spine and tarsus), grow together by bony anchy-
losis

;
new bone is thrown out to defend and support weak parts, and

there results a hard, irregular mass of bone, often much more solid than
the parts which it has replaced.

This is well illustrated in the repair of caries of the spine, leading to

angular curvature.

The treatment of caries must often be expectant merely, as in the in-

stance just ghen of carious spine, where no application to the ulcerated
surface is possible, and many good surgeons are inclined to believe that

the expectant treatment is in most cases the best. However, it is unde-

niably tedious, and either the urgency of the patient or the impatience of
the surgeon often leads him to endeavor to accelerate matters

;
and this

is the more reasonable in cases where neighboring parts may be involved
in the progress of the disease, as in the case of diseased bone in the tarsus,
where the disease, if not early treated, may very probably extend from
one bone to another till the whole foot is incurably diseased.

The methods of local treatment are various. The most common one is

to expose the diseased bone and to remove as much as is found to be dis-

eased with the chisel, gouge, or some other cutting instrument, until a
surface of bone is exposed sufficiently healthy to take on reparative ac-

tion
;
and this plan is often successful, particularly when the ulceration

is of a healthy nature, as in that which follows on accidental injuries.
But it is liable to the danger of extending the disease instead of stopping
it, by the inevitable contusion and crushing of the portion of bone left

behind. M. Sedillot
2 has proposed a method, to which he gives the name

of "e'videment des os," by which the whole inflamed and softened bone
is to be gouged out from the periosteal case, leaving nothing but the soft

parts from which the bone is to be reproduced. I have no experience of
this method, believing the total extirpation of bones which are so com-

pletely disintegrated as to require such a plan of treatment to be prefer-
able. Most of the excisions of joints and resections of bones which are

performed are necessitated b}~ caries of the bones which has entirely de-

stroyed the utility of the part ;
but before so grave a step is taken it is

desirable to try all appropriate means of local treatment. In aid of the
treatment by rest (or the expectant treatment) various local applications

1 Bransby Cooper's Lectures on Surgery; Barwell, Dis. of Joints, p. .38.
2 Gaz. des Hop., Jan. 19, 1875.
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are in use for removing the ulcerated bone and exposing sound tissue by
a process less dangerous than gouging to the integrity of the bone left

behind. The most successful of these is, I think, the application of sul-

phuric acid after the manner described by Mr. Pollock, in the Lancet,

May 28, 1870. The carious bone being thoroughly exposed by incision or

removal of the soft parts which cover it, a solution of equal parts of sul-

phuric acid and water is applied to it with a glass brush, or a lotion of

five or six parts of water to one of the strong acid is kept in constant

contact with the bone by impregnating a piece of lint with it and pushing
it down to the diseased part. The former plan is the more efiicient when
the carious surface is actually superficial. The strength of the acid is

gradually raised till at length it is applied pure. As the diseased bone
is dissolved out healthy granulations spring up here and there till the

whole surface seems healthy, when it may be left to heal.

Dr. Kirkpatrick
1
effects the same object by the caustic action of Yienna

paste (potassa cum calce). He destroys the soft parts with this paste till

a large funnel-shaped opening is left, leading down to the bone, which is

then to be perforated with a strong knife, chisel, or trephine, and into

these perforations the caustic is to be introduced. As the bone which is

thus destroyed and cauterized comes awa}' the parts around are consoli-

dated by healthy inflammation. This plan is more easily applied to deep-
seated caries than the sulphuric acid treatment, but is otherwise, as far

as I have seen, less successful.

Other local applications are the actual cautery, which, however, can

only be used in rare cases in which the whole carious surface is exposed,
and seems to me less energetic and penetrating than the acid; the injec-
tion of iodine, much recommended at one time but now fallen into de-

served disrepute, and injections of dilute mineral acid, which, however,
are superseded by the more methodical use of the strong acid.

Phagedenic Ulceration. I need only refer here in the most cursory
manner to cases in which the inflamed bone is removed with great rapidity.
Mr. Stanley

2 describes this under the name of "
phagedenic ulceration

of bone," likening it to phagedena of the soft parts ;
but Mr. Stanley's

cases appear to have been instances of epithelioma or rodent ulcer. Mr.
Caesar Hawkins 3 has recorded two striking cases of extensive destruc-

tion of the bones of the head, accompanied, in one instance, by suppura-
tion, in the other not, which shows how rapid sometimes is the absorption
of inflamed bone. But the cases of this disease are so rare that I must
content myself with this brief mention of it.

Necrosis, or the total death of a considerable portion of bone, is dis-

tinguished from caries, or the ulceration of bone and its disintegration in

invisible molecules, just as the gangrene or death of a visible portion of
the soft tissues is distinguished from ulceration, or " molecular gangrene."
The phenomena of necrosis, also, are strictly analogous to those of gan-
grene. It ma}' be produced, as gangrene is, either by inflammation or

by loss of blood-supply or by chemical disintegration of the tissues
;
but

in the bones inflammation is a far more common precursor of necrosis

1 Dub. Quart. Journal. New Syd. Soc. Bien. Rep , 1867-8, p. 259.
2 Diseases of the Bones, p. 65.
3 Med.-Chir. Trans., vol. xxxix. Contributions to Pathology and Surgery, vol. i,

p. 349.
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FIG.

than it is in soft parts ;
in fact, the cases where necrosis does not depend on

inflammation are only exceptional, while in

the soft parts, though inflammation usually
bears its part in inducing gangrene, yet
other causes almost always co-operate. The
reason of this is obvious : the soft parts

easily accommodate themselves to the en-

largement of the vessels and to the inter-

vascular effusions which are necessary ac-

companiments of inflammation, whilst in

the bones the vessels are confined in rigid
canals

;
and any such attempt at expansion

being checked at once, the circulation comes
to a standstill. The dead bone then turns

white (unless it is exposed to the air and
bathed in the products of putrefaction, when
it may be perfectly black) ;

if cut into it will

not bleed
;

the periosteum and soft parts
recede from it, leaving its surface smooth,
hard, and ringing when struck

;
the living

bone in the neighborhood becomes inflamed,

leading to condensation of its tissue for some

distance, and to periosteal deposit, both on
the surface of the living bone and especially
over the dead bone, so that the dead bone is

roofed in or invaginated (as the technical

term is) by a cover or sheath of living peri-
osteal bone. While this is going on the irri-

tation of the dead bone sets up inflammation

in all the parts with which it is in contact,

viz., the living bone and the deep surface of

the periosteum. The pus so furnished finds

its way to the surface through the sheath

of new bone, which thus is interrupted by
holes or sinuses, through which the pus
burrows to the surface of the body. These

Necrosis of the lower part of the shaft and epiphysial extremity of the tibia. The larger figure

shows the sequestrum surrounded by its sheath of new bone, the latter gradually merging above into

the healthy surface of the bone. A section has been made through the sequestrum and its cavity near

the articular surface. The smaller figure shows the articular end of the bone, where the extremity of

the sequestrum is seen, surrounded by an ulcerated surface of bone, from which the articular cartilages

were completely removed. The sequestrum was here perfectly accessible, and could have been removed

by a free incision into the joint. From a drawing in the Museum of St. George's Hospital, presented

by Sir B. Brodie.

sinuses are technically called cloacee, and the piece of invaginated dead
bone thus sequestrated from the soft parts is called a sequestrum.
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FlO. 189.

When the periosteum is destroyed there is usually no sheath,
it is possible that new bone may be pro-
duced by the soft parts. This, however,
is a far slower and more imperfect process.
When there is no sheath and the dead
bone is exposed on the surface the process
of separation and the piece of dead bone
which separates are both described by the

name of exfoliation. As the inflamma-

tion proceeds it digs a trench around the

dead bone by a line of demarcation, as

in the soft parts, and thus the sequestrum
becomes loose in its cavity, and if the

cloacae are large enough it may escape

through one of them. But this rarely

happens, and for the most part it is nec-

essary to enlarge the opening of the

cloacae before the sequestrum can be re-

moved.
This description applies to necrosis of

the superficial part of the bone, and this

is by far the most common situation.

Central necrosis, however, is occasionally

though not very frequently met with, as

the result of inflammation of the medul-

lary tissue, and possibly sometimes of

contusion of the substance of the bone.

The symptoms are very obscure, and are,
in fact, usually merged in those of chronic

abscess
;
since the resulting inflammation,

supposing the affection to be seated in a

part such as the head of the tibia (where
there is abundance of cancellous tissue) JSSfZZSZSSZZiZ.
Will Set lip suppuration around the dead thickened by inflammation, and covered

bone. Ill the shafts of the long bones with a deposit of new porous bone. The

the Same thing may OCCUr. The pUS will Iar
? irregular cavity which is seen in the

, T a* -i ,i u f ii tibia has i esulted irom the necrosis and re-
become diffused among the meshes of the movai fthe whole thicknesB of the shaftof

medullary tissue, and the disease has been the bone, with the exception of two small

known to be many years in progress be- bridges or pillars, which extend from the

fore the dead bone has become loose.
1

tibfcfe'firmi ^o^idUe^to^he'nbula^above
6

The bones most subject to necrosis are below, and opposite to the cavity-Worn a

those which are most exposed tO the preparation in St. George's Hospital Mu-

various causes of inflammation, of which seum, Ser. ii, NO. 51.

syphilis, struma, and local violence are

the commonest. Hence the superficial bones are found affected more

commonly than those which are further removed from participation in

the various affections of the surface. The cranium, the tibia, the clavicle,

the bones of the forearm and hand are most commonly the subjects of

the affection
;
but it is by no means uncommon in the femur or humerus.

The denudation of the bone by destruction of its periosteum is very fre-

1 In the Museum of St. Bartholomew's Hospital, Ser. i, No. 176, is a specimen of a

femur removed by amputation, in which there was a small necrosed portion of the

inner layers of the medullary cavity. The bone had not separated, though the dis-

ease had been in progress for thirty-five years.
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quently followed by necrosis, but not always, since the exposed bone may
derive sufficient nutriment from the neighboring soft parts of the bone,
and to some extent from the neighboring soft parts, to preserve its vitality.

Thus, after a severe scalp-wound large portions of exposed bone may be
seen to become gradually vascular, small granulations springing from the

surface here and there, and ultimately forming a cicatrix by which the

whole is covered without any visible exfoliation. And in the bones of

the face large denudations of the periosteum are perfectly compatible
with the regular nutrition of the bone. Thus, in the operation for cleft

of the hard palate the surgeon denudes the bones of their periosteum,
without any apprehension whatever of necrosis. But in bones which are

less vascular than those of the head and face, or in bad conditions of

health, or where the denudation is very extensive, the outer table of the

bone will usually exfoliate, though not to so great an extent as would at

first appear probable. The soft parts almost always adhere around the

edges of the wound to some extent, and preserve the life of the circum-
ferential portions.

Acute Necrosis. Necrosis sometimes occurs with almost as much
rapidity as gangrene of the soft parts, and then the constitutional dis-

turbance may be great, and pyaemia is very likely to ensue. I have

spoken of this in connection with diffuse or acute periostitis, which is the

common cause of acute necrosis. The next most common cause is de-

struction of the periosteum and injury to the surface of the bone, either

by contusions, chemical injuries, or fire. But there are rare cases in

which acute necrosis ensues from obscure causes, and without any visible

affection of the periosteum or medullary membrane, of which I have
related a striking instance in the essay already referred to in the System
of Surgery (p. 770). Such cases must be treated in the same way as

those of acute periostitis.
Treatment. The treatment of necrosis is, as a general rule, to wait

until the bone is loose and then to remove it. In the case of an exfolia-

tion nothing more is necessary than to lift out the loose portion b}
7

put-

ting an elevator beneath its edge and extract it with a pair of forceps.

Very often when -the soft parts lock in the exfoliation it becomes neces-

sary to cut the loose part across in order to remove it piecemeal, and
this is effected by a pair of cutting forceps or bone scissors. But under
certain circumstances this usually simple operation becomes a very com-

plicated, difficult, and dangerous proceeding. The most familiar instance
is in that necrosis of the popliteal space of the femur which occurs so

often, and in which for some reason not very obvious there is rarely, if

ever, any periosteal sheath, so that the exfoliated bone lies close under
the popliteal artery, and may easily wound it, as happened to a young
man the subject of this affection, who in dancing ran the loose splinter of

bone into the popliteal artery and bled to death. 1 The same accident may
occur in removing the bone, or the knee joint may be opened, or the

artery may be wounded by the knife, trephine, or cutting pliers. It is

necessary, therefore, to proceed with great care, making the incision on
the outer side and somewhat to the back, so as to avoid the syno vial

membrane, yet not to wound the external popliteal nerve
;
then to dissect

with great care along the back of the femur and use the bone scissors, if

necessary, with great caution. In withdrawing the bone all rough manip-
ulation should be avoided, and the parts scratched and pushed off it with

Byron in Med.-Chir. Kev., vol. xxiv, p. 259. Jacob, Diss. Mcd -Chir., de Aneur.,
.;

1814.
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the finger-nail and handle of the scalpel in preference to any cutting
instrument.

When the dead bone is invaginated it is necessary, in the first place, to

endeavor to ascertain whether it is loose, but this is by no means easy.
The length of time during which it has been exposed will of course justify
a guess but only a guess for the period at which the dead bone sepa-
rates depends on many causes of which the surgeon can hardly have any
knowledge, and in great part on the acute or chronic nature of the origi-
nal action. Still, if the disease has been long in progress, and there is

not much risk in cutting down on the bone, it should certainly be done,
if only to get a perfect knowledge of its condition. The sequestrum may
be quite detached from the bone around it, yet so locked in that no move-
ment can be impressed on it by the probe. Sometimes the groove of de-

marcation between the living and dead bone can be felt, and if so it is a
valuable sign the sequestrum is loose. The operation consists in freely

exposing the invaginating bone with its cloacse and enlarging one or more
of the latter by cutting the new bone awa}

7

,
either with the trephine

applied round one of the openings or by cutting through the bridge
between two neighboring cloacae with chisel or forceps, and so obtaining
free access to the sequestrum, which is then to be taken out with the for-

ceps, or, if too large, to be cut through with the cutting pliers, trephine,
or any handy instrument, and so removed. The surgeon must be careful

to leave none of the dead bone behind in the cavity. The wound need
not be closed, since it can only fill up by granulations. The discharge is

often most putrid, and the pit in the bone requires for some time to be

very freely washed out with some disinfecting solution.

It used to be recommended in surgical lectures to defer this operation
till the periosteal sheath might be presumed to have acquired strength
enough to preserve the continuity of the limb, but this is not now con-

sidered advisable. In the leg and forearm, where there is a second bone,
the periosteal inflammation will be sure to unite the affected to the sound

bone, if the necrosed portion be at all large (see Fig. 189) ;
and even if

this does not occur, or if there is only one bone, it seems better to remove
the sequestrum at once, since it is a permanent source of irritation, and
to trust to careful splinting and bandaging to maintain the parts in posi-
tion and prevent any fracture. However, it cannot be denied that the

danger of fracture from necrosis is a real one, and particularly if the

neighboring bone has been cut away to some extent; and when this acci-

dent has happened in the case of the femur amputation will usually be-

come necessary (Fig. 190). In the arm careful treatment will probably
preserve the limb.

Some other plans of dealing with necrosed bone are occasionally useful.

They consist chiefly in applying chemical solvents, by which the dead
bone may be dissolved out and thus its removal be effected more quickly
than by waiting for its separation. Of these the sulphuric acid is the
best (see page 433), and by its means I have seen large portions of the

skull removed, and certainly with the effect of much diminishing the fetor

of the discharge. The difficulty is when the limits between the dead and
the living bone are reached, since any substance strong enough to dis-

solve the tissue of the bone may easily kill the living but inflamed bone
in the neighborhood of the exfoliating portion.
The complications of necrosis are very numerous; but as the majority

of them are merely the results of inflammation propagated from the in-

flamed bone to the soft parts in its neighborhood, and are marked by
the symptoms peculiar to such inflammations, it would be impossible to



438 DISEASES OF THE BONES.

speak of all of them here, nor would it be necessary. It may perhaps,
however, be proper to take notice of the fact that necrosis is not an

FIG. 190. FIG. 191.

FlG. 190. Fracture in consequence of necrosis, necessitating amputation, from which the patient (a

boy aged 15) recovered, a refers to the necrosed bone; b to the new bone, which (along with the

remains of the old shaft) has given way. The patient had had diseased bone for more than four years, .

and had been frequently operated upon. At length he again came into the hospital in 1861. The femur

was trephined and some more dead bone removed. He went on well, and the wound was nearly closed,

when, six weeks after the operation, he fell in running across the ward and fractured the thigh. It

was put up in the usual way, but no union could be procured. The wound discharged a large quantity
of thin unhealthy pus, and it became necessary to amputate. The fracture has passed through the

trephine-hole, a part of the outline of which is seen on the necrosed bone. The artery lay to the inner

side of the broken ends it was uninjured. The interspace between the fragments was filled with white

fibrous tissue, in which many ossifying specks were visible under the microscope. St. George's Hospital

Museum, Ser. ii, No. 100.

FIG. 191. Necrosis of the whole shaft of the tibia, from a patient aged 18. The upper epiphysis is

unaffected, but the disease extends into the ankle-joint, and a small loose portion of bone can be seen

on the lower articular surface. The patient was originally admitted in the year 1838, the disease having
then existed for four years, and being referred to an accident. Some dead bone was then removed, and
he was sent into the country, as his health was failing. Next year he was readmitted, and the greater

part of the necrosed bone was extracted, through the large aperture (made by the trephine and other

instruments) seen at the upper part of the shaft of the bone. Numerous other openings are seen, most
of which are cloaca;, one of them of a rounded form, probably the former trephine-hole. The lad died

shortly after the last operation from another cause. St. George's Hospital Museum, Ser. ii, No. 80.
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uncommon cause of destructive inflammation of joints. Usually, indeed,
the inflammation of the shaft of u long bone is not communicated to the

articular end, but this is not always the case. The articular end itself

may share in the death of the shaft, or the suppuration which is excited

by the sequestrum ma.y perforate the articular lamella, and make its way
into the joint as in Fig. 191

; or, again, the necrosis may be confined to

the articular end, the shaft being free, so that the whole Or a portion of

the epiphysis may become loose in the joint and act as a foreign body.
The joint under any of these conditions must be considered, as a general

rule, to be destroyed, and it becomes merely a question whether amputa-
tion is necessary or excision may be ventured on, or the loose bone only
be extracted by incision into the cavity of the joint, and the latter left to

anchylose.

Scrofula in Bone. I must now give a very brief account of the modi-

fications of the inflammatory process caused by the various constitutional

cachexiae.

In scrofulous disease of the bones there is sometimes seen a deposit of

crude cheesy tubercle in the can-

cellous tissue
;
the articulating

FlG - 192 -

ends (Figs. 192, 193), or the

short bones, are the most com-
mon seat of this deposit. More

commonly, however, strumous
disease in a bone produces mere-

ly a low inflammatory condition,
in which the bony tissue is so

softened as to be easily cut with

a knife
;
the cancellous portion

of the bone is looser and lighter
than natural, and its cancelli

filled with fluid, the product of

inflammation, sometimes mixed
with pus, and the compact tis-

sue thinned and rarefied. On
microscopic examination the

lacunae and canaliculi are found
filled with exudation, and occa-

sionally minute bony projections
from the Walls Of the dilated

IV j- +. ff/^ 4.cancelli indicate an attempt at

the reproduction Of
bpne

and deposited in the cancellous tissue.

that healing by sclerosis which
has already been described as one of the usual events of healthy inflam-

mation.1 The leading features, then, of the pathological anatomy of stru-

mous inflammation are the same as those of ostitis in general ;
and the

only distinctive anatomical peculiarity consists in the nature of the exu-

dation which chokes up the spaces in the bone. Dr. Black has given
several analyses tending to establish these four conclusions that tuber-

culosis gives rise to (1) a considerable increase of fat in the diseased

bone
; (2) a large diminution of the salts of lime

; (3) a diminution of the

organic matrix; and (4) an increase of the soluble salts. In general

terms, strumous is distinguished from common inflammation by the soft-

Scrofulous tubercle deposited in the head of the right
femur. " The cartilages had been destroyed by ulcera-

tion.and the bones were in a state of caries." The sec-

tion ofthebone showsalarge lnassof yellow 8ubstance

See Black, On the Pathology of Tuberculous Bone, Edin., 1859.
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FIG. 193.

ness, lightness, and oiliness of the affected bone, by the greater diffusion of
the morbid changes, and by the
less tendency to cure. The ob-

vious effect on the bone consists

either in chronic enlargement
without suppuration or in in-

flammation followed by ulcera-

tion or caries. The former is

sometimes, though with doubt-
ful correctness called ; 'a stru-

mous node." It differs from the
common nodes which are usually
syphilitic in the fact that they
are often purely periostea!,
while the strumous node hardly
ever is so. It is formed by en-

largement and expansion of the

Deposit of tubercle in the head of the left femur, from bony tissue, in part, but also
the same case as the preceding. No disease had been and generally in greater part by
supposed to exist in this joint before death, and the, draw- Pno-oro-pr1 and infiltrntpd ofr
ing shows the cartilage and ligamentum teres intact, but .&O1 Sea

the bone was softer than natural, and its vascularity in- tlSSUCS. feuch striimoilS eillargC-
creased. From drawings presented by Sir B. Brodie to mentS Or nodes Sometimes 1*6-

the Museum of St. George's Hospital. The case (that of main indolent and without much
Captain D., case xxxi) is to be found in his Treatise on i f , i mu
Diseases of the Joints, Works, edited by C. Hawkins, vol. change tor a long period. They
ii, P. 196. are chiefly seen in the articular

ends of the bones, sometimes
in the clavicle or skull, and occasionally in any other bone. The more
active inflammation which tends to softening and suppuration (strumous
caries and necrosis) is very common in the joints, in the foot, and in

the spine, but it is met with in all parts of the body. It is not accom-

panied by much pain, unless from irritation of nerves lying near the dis-

eased bone, and is remarkably obstinate, seldom stopping until the whole
of the affected bone has become disintegrated. The necrosis is generally
induced by the caries i.e., a portion of bone perishes in consequence of
the disintegration of some neighboring part from which its vessels are
derived, so that the removal of the dead part does not stop the disease.
So obstinate is this strumous caries, that Mr. Syme spoke of it as an
incurable affection

;
but this seems going too far.

The treatment of strumous disease in bone should be chiefly expectant,
as far as the local disease goes. Strumous nodes will sometimes disappear
rapidly under the iodides especially iodide of iron combined with con-
stitutional treatment. Country, especially sea, air is of great importance
in such cases. When suppuration has occurred, and carious bone is ex-

posed, its separation may be hastened by caustic applications, such as

sulphuric acid or the actual cautery; but after all such local measures
can only be regarded as adjuvants to constitutional treatment. When
the bone is greatly disintegrated its removal by excision or amputation
becomes necessary.

Syphilis as it attacks the bones leads either to periostitis or to ostitis,

caries, and necrosis. Enough has been said above on the subject of

nodes, and I must refer the reader to the previous pages and to the

chapter on Syphilis for all that seems necessary as to caries and necrosis.

I will add here a few observations on the usual forms of syphilitic ulcera-

tion, as contradistinguished from the other forms of ulcer which we find

in bone.
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Mr. Stanley says that "the varieties of ulcer in bone are as distinctly
marked as they are in other tissues." 1 Without going quite so far as this,

I think there can be no doubt that there are specific differences between
certain forms of ulceration in bone which are recognizable from each

other, though there are many forms of ulceration in which the most acute

pathologist would be unable to say from an inspection of the ulcer what
the constitutional condition had been on which it depended.

Syphilitic ulceration occurs in two chief forms, which bear an analogy
to the affections of the skin in constitutional syphilis, as Paget has pointed
out in the Catalogue of the Museum of the College of Surgeons. They
are the annular and the tuberculated ; the former likened to the rupial
ulcers of the skin, and the latter to the syphilitic tubercle. 2 In the

annular ulceration "a small round spot is seen where the surface of the

bone is worm-eaten from the presence of numerous minute depressions,
and in some cases the bone around this worm-eaten central portion is

marked by arborescent grooves, the traces of increased vascularity.
Later on a circular trench is marked around the worm-eaten spot, and as

this widens and deepens it undermines and finally chisels out the piece,
which separates as a sequestrum, and then the bone scars over, leaving a

rounded depression much larger than the original spot." The tuberculated

form u
appears to commence by a tubercular thickening of the external

wall of the bone, due not to periosteal deposit, but to chronic inflamma-
tion of the compact tissue itself. This inflamed bone soon becomes dotted
over with numerous little pits or depressions which coalesce and form

ulcers, usually oval or round, penetrating deeply into the interior of the

bone." As sub-varieties of syphilitic ulcer Sir J. Paget has described (1)
the reticulated, in which the disease commences by reticular deposit of

periosteal bone, which then becomes perforated by annular ulcers
;
so

that this seems to be a mixture of secondary and tertiary syphilis a

node perforated by ulceration
;
and (2) the penetrating, in which the

whole thickness of the bone is removed to a considerable extent by one
or other of the previously described forms of ulcer.

The main peculiarities of syphilitic as distinguished from the other

forms of ulceration in bone would appear to be its tendency to assume
the annular or crescentic form, together with the circumscribed (and
often also circular) induration or tuberculation of the exterior of the

bone. Simple ulceration, on the other hand (of which perhaps the best

examples are to be found in the articular ends during abscess of the

joints), forms merely a worm-eaten surface of no particular shape, and

extending to an indefinite extent superficially, but affecting little of the

substance of the bone. In strumous ulceration the whole of the bone is

softened, light, oily, and enlarged, while the surface is worn away by a

ragged, irregular ulceration, usually deep in places and extending in-

definitely. The main characteristic of rheumatic ulceration is the stalac-

titic or foliaceotis deposit on the surface of the bone coexisting with
sclerosis of its superficial portion, and this deposit penetrated by irregular

ulceration, but to no great extent. In malignant ulceration the bone is

removed in an irregular manner and to any extent, sometimes almost

entirely; but what characterizes it unmistakably is the deposit of cancer
in the neighboring bone and soft parts. In the macerated bone these

extensive and irregular cancerous erosions are recognizable from the

1 Diseases of the Bones, p. 50.
2 The reader will find in my essay on Diseases of the Bones, already referred to,

characteristic illustrations of these and the other recognized varieties of ulcer in bone,
for which 1 cannot here find space.
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forms of ulcer above described
;
but they can hardly be distinguished

from the rodent or lupoid ulceration, to which bones are also liable, ex-

cept in the fresh state by the cancerous deposit usually epithelial to

be found around the ulcerated spot.
I think it unnecessary to add anything here on the subject of the treat-

ment of syphilis in bone to what has been said (pages 404, 406) on the

general subject of constitutional syphilis. Nor need I speak further

about the rheumatic and gouty affections of bone. So far as they come
within the province of the surgeon they will be treated in the next chapter,
since they are found chiefly in the articular ends of the bones.

Cancer in Bone. The soft or encephaloid form of cancer is that which
is generally met with in bone, especially as a primary affection

;
the scir-

rhous, melanotic, and epithelial forms, when they affect bones, do so

almost always either as secondary formations or by extension from the

soft parts.
Osteoid Cancer. Primary cancer in the bones sometimes affects the

osteoid form, and in such cases reproduces itself in the same form in the

glands and lungs; and it does even happen, in very rare cases, that

osteoid cancer occurs as a primary disease in the soft parts j

1 but for prac-
tical purposes osteoid cancer may be regarded as one affecting the bones

only, and as being a sub-variety of encephaloid. Many malignant tumors
of bone have a base of ill-formed hard bone, but it is only to those in

which the bony mass seems diffused throughout the cancer, and especially
to those in which it is deposited in the glands, that the name of osteoid

cancer is undeniably appropriate.

Soft Cancer. The common kind of cancer of bones is seen in three

different forms, periosteal, interstitial, and infiltrated. The latter is very
rare. The whole bone is replaced by a mass of cancer, in which, possibly,
a few granular portions of the original bone may be formed. This con-

stitutes one form of mollities ossium, for the bone can now be bent

FIG. 194.

A section of a malignant tumor, springing from the periosteum of the humerus, and infiltrating the

muscles and parts in the neighborhood. The bone appears unaffected. The arm was removed at the

shoulder-joint. St. George's Hospital Museum, Ser. ii, No. 225.

in any direction
;
but it is too rare an event, and the diagnosis is too

obscure, to render it worth while to spend further time on it here.

'

Paget, Surg. Path., vol. ii, p. 496, ed. 1853.
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The interstitial form of cancer is that in which a nodular mass of can-

cerous material is deposited in the caucellous tissue, which, as it grows,
infiltrates and expands the periosteum, and dually hursts out into the

soft tissues until it reaches the skin, winch is then rapidly disintegrated
and gives way, allowing the cancer to fungate through it.

The canceilous tissue is sometimes extensively eroded by these can-

cerous deposits, which, after maceration, leave irregular worm-eaten cavi-

ties in the dry bone.

In the periosteal form, on the other hand, the bone may be perfectly

sound, the tumor having grown wholly

outwards, as in the annexed figure.

Diagnosis. But it is practically

impossible in mostcases to distinguish
one of these forms from the other

;

nor is it of much importance, since

both require amputation. The only

important matter is to diagnose a

malignant tumor from an abscess

and from an innocent tumor. The
former is by no means easy, for an

abscess in connection with the bone
is at first tightly bound down by the

periosteum and other parts, so that

its fluctuation is not very marked
;

and a malignant tumor is often so

soft that it is very doubtful whether
to call the sensation fluctuation or

not. Any small soft swelling appear-

ing near the head of the tibia is to

be looked upon with suspicion, as

this is a very favorite seat of malig-
nant disease

;
and in case the ordi-

nary symptoms of abscess are ab-

sent, viz., inflammatory oedema of the

skin, pain, and pointing of matter,
no confident opinion should be ex-

pressed before exploration with a

grooved needle.
1

The diagnosis between cancerous
and innocent or semi-innocent tumors
is very difficult, and is, perhaps, we

may say, becoming more difficult, as

the distinction between malignant
and innocent tumors is seen to be less

marked than used to be taught. Nor

ought a surgeon to hesitate in saying
that he does not know whether to call

Periosteal cancer of the tibia. The cancer is

a mixture of the haeiriatoicl and medullary va-

rieties. The chief deposit exists between the

periosteum and the bone, the surface of which
has been slightly destroyed. Corresponding to

the situation of the tumor, the canceilous tissue

and medullary canal were, however, infiltrated

to a very slight extent. St. George's Hospital

Museum, Ser. ii, No. 244.

1 I have seen even this exploration mislead. A very skilful surgeon, believing that

a swelling near the os calcis was an abscess, but not being sure, made a puncture with
a grooved needle. A lew drops of pus, or a fluid which was taken for pus, escaped.
A small incision was made. This gave rise to such copious haemorrhage that it was
believed the posterior tibial artery had been wounded. Accordingly the patient was

brought under the influence of chloroform and the part freely laid open, when the

supposed abscess turned out to be a malignant tumor, and it became necessary to

amputate the foot.
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a tumor before removal cancerous or sarcomatous. Practically the ques-
tion resolves itself into the necessity for amputation and into the prognosis
which must be given of the case afterwards. Now, I think we shall not be

wrong in saying that a tumor of bone is to be regarded as malignant, and

amputation is to be pressed upon the patient as being necessary, when-

ever the tumor is large, soft, growing rapidly, covered with large veins

(which, indeed, are only an evidence of its rapid growth and the conse-

quent profuse blood-supply with obstructed return), and involves a con-

siderable surface of the bone. But there are other considerations also

which ought not to be laid out of sight, and which Sir J. Paget has thus

expressed :

l

"1. The tumor is probably cancerous if its growth commenced before

puberty or after middle age, unless it be a cartilaginous or bony tumor
on a finger or toe or near an articulation.

" 2. If a tumor has existed on or in a bone for two or more years, and
is still of doubtful nature, it is probably not cancerous or recurrent, and
this probability increases with the increasing duration cf the tumor.

"3. If a tumor on or in a bone has doubled or more than doubled its

size in six months, and is not inflamed, it is probably cancerous or recur-

rent; and this probability is increased if, among the usual coincidences

of rapid growth, the veins over the tumor have much enlarged, or the

tumor has protruded far through ulcerated openings and bleeds and pro-

fusely discharges ichor.

"4. If with any such tumor, not being inflamed, the lymph-glands
near it are enlarged, it is probably cancerous, and still more probably if

the patient have lost weight and strength to amounts more than propor-
tionate to the damage of health by pain, or fever, or other accident of the

tumor.
"5. A tumor on the shaft of any bone but a phalanx is rarely innocent,

and so are any but cartilaginous outgrowths on the pelvis, or any but

the hard bony tumors on the bones of the skull."

If a tumor in bone be diagnosed as being cancerous, and there is no

evidence of cancer in other parts, nor of cancerous cachexia, its removal

is plainly indicated. It is safer to amputate the member, if possible, above

the affected bone; thus, in cancer of the tibia amputation should be per-
formed through the thigh, and in cancer of the femur some surgeons
dwell much on the importance of removing the whole femur by amputa-
tion at the hip. But the immediate danger of amputation at the hip is

very great, and the immunity which it gives from the return of the dis-

ease is certainly not proved to be greater than in amputation through the

continuity of the femur. 1 have seen several cases in which the cancer

recurred in the lungs very shortly after recovery from amputation at the

hip. On the other hand I am now watching a case where a young man
has remained free from any recurrence for four years after amputation

through the middle of the femur, though the disease was well-marked soft

cancer.

Much more promising as far as prognosis goes are those cases of epi-

thelioma of the soft parts spreading down into the bone, which furnish

the only examples which I have met with of epithelial cancer of bone.

The tibia is the usual seat of the affection (Fig. 196). It is essentially

chronic in its course, and it is often a very long time before the bone

is affected. I have now under treatment a patient with epitheliomaof the

scalp, originating in a wound received in the Crimean war, and which

1 Med.-Chir. Trans., vol. liv, p. 260.
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FIG. 196.

has never healed, in whom the cranium has not yet become implicated.
And when the bone is affected repeated

partial removals may be practiced (as in

the case referred to in the figure) without

causing the evil results which in other

forms of cancer such inadequate opera-
tions entail. But it is, no doubt, much
better to amputate far away from the dis-

ease
;
and if this is done before the glands

are affected the patient has a fair chance
of remaining free from a return of the

tumor for a long time.

Myeloid and Sarcomatous Tumors.

Many of the tumors which in former days
would have been unhesitatingly described

as cancerous are now regarded as sar-

coma, especially that form of sarcoma de-

scribed on page 365 as myeloid or u
giant-

celled ' ? sarcoma. In fact, many modern

pathologists teach that the tumors formerly
described as "cancer" of the bones are

almost always sarcomatous, and that true

carcinoma hardly ever affects the bones.

The distinctive characters of myeloid
Or SarCOmatOUS tumors from Carcinoma A section of the skin and of the shaft

are tO be found in their slower rate Of of the tibia in a case of epithelial cancer

growth, in their not affecting the parts

around, in their lower vascularity, and in space, which is continued downwards into

the freedom from contamination of the a cavity hollowed out in the shaft of the

glands. After removal a myeloid tumor ?
one - The cavity is of large size irregu-

&
... f ., - lar in form, and lined by a thick layer

will be found to be more circumscribed, of firm substance, which is continuous

growing from a single Centre (while cancer with the ulcer on the surface of the skin.

is frequently deposited in several inde- The bone is much thickened around the
*

. diseased part, and its medullary canal

pendent nodules), and much less prone obliterated for some distance. The ulcer

tO break down and to Ulcerate. The mi- on the surface, the firm lining of the

CrOSCOpe will complete the diagnosis. cavity in the shaft of the bone, and the

soft matter infiltrated in the cancelli

Innocent Tumors. The innocent tU- above that part, consist entirely of scaly

mors Of bone are Cartilaginous (eiichon- epithelium packed together by a fine

droma), bony (exOStOSis), fibrOUS (fibre-
granular substance The patient was a

,. / -. , /-. ii man aged 54, and the disease was referred

Cystic), and CystlC. CartllaglllOUS tumors, to a blow received two years previously,

O1* encllOndromata, have been Spoken Of six months after which a tumor formed

above (page 357), in their general aspect
iu the Part struck and rapidly sprouted

as they occur in other parts. They are, ^^^^^1
however, more Common in the bones than fourth time by caustic, along with a scale

in any Other part, and they grow slowly of bone, before the limb was amputated.

and often to a very large si'ze,
1

displacing
e

Covered
from the amputation, but

; _
,

&
. the subsequent progress of the case is not

all the Structures Of the part, but not 111- kn0wn.-St. George's Hospital Museum,

filtrating them, and showing no tendency Ser. 11, NO. 238.

1 In Mr. Gramgee's case a cartilaginous tumor growing from the femur had at-

tained so large a size that the limb after amputation at the hip-joint weighed 99 Ibs.

See Mr. Gamgee's History of a Successful Case of Amputation at the Hip-joint,
1865, where similar cases of large enchondroma are referred to under the care of
Mr. Frogley and Sir P. Crampton.
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to recur when completely removed. They are either multiple or solitary,

they either do or do not ossify, and they occur either in the diffused or

the circumscribed form. It is the solitary and the circumscribed euchon-
dromata which show the greatest

FIG. IDT.
tendency to ossification

;
the dif-

fused and multiple enchondromata,
such as are seen tolerably often

on the phalanges (Fig. 197), show
little or no tendency to the formation
of bone, though in the process of

time they degenerate into a low, cal-

careous, or fibro-calcareous forma-

tion, in which cysts are often found.

Such enchondromata in the hand
sometimes reach an enormous size.

Dr. Mai^n
1 has recorded one in

EnchondroTuata of the fingers and hand, from a whicn the weight of the hands be-

^*^l?^f.^^^
large tumor on the thumb, and a swelling of the not lift them, and in which the feet

end of the radius, due probably to the same cause. were simultaneously affected, but
this is unusual. No treatment can

be proposed in such cases except amputation, which is necessary when the

hand or foot has become entirely useless. The tarsus would be left in

the case of the foot, or a portion of it, if the extent of the disease pre-

vented the formation of a flap entirely in front of the tarsus.

Cysts are also often found in enchondromatous tumors which show no

trace of degeneration.
2 The structure of enchondroma is usually that of

pure hyaline cartilage, indistinguishable from the normal tissue.

The diagnosis of enchondromata depends on their hard, tabulated sur-

face (sometimes, however, with a certain amount of elasticity, if the car-

tilaginous tissue is soft, or if there is a cyst in the interior of the tumor),
their slow growth, and the absence of all other symptoms. When the}*-

grow (as they often do) from the interior of a bone, the shell of the bone

may be expanded over the surface, and may be felt to yield with a crepi-

tating sensation. Generally there is little difficulty about the diagnosis,
for the symptoms are usually quite different from those of cancer; there

is not the hardness of exostosis, and the other innocent tumors of bone

are very rare.

The treatment must be by amputation or enucleation. The former is

required in cases of multiple enchondromata, when an}' treatment is indi-

cated, in very large tumors, and generally when the operation for removal

of the tumor would leave the member useless. Sir J. Paget
3 has shown

how much better the prospects of recovery by enucleation are than used

to be believed
;
and since the publication of his paper amputation will be

less frequently resorted to, at any rate without preliminary incision, in

order to ascertain the nature of the tumor. It is in such exploratory

operations that the "bloodless method" recommended by Professor

Esmarch (see the chapter on Operative Surgery) finds one of its most

1 Path. Trans., vol. xxii. p. 252.
2 See a beautiful preparation in the Museum of the Koyal College of Surgeons,

No. 203 A, which is, I believe, Mr. Frogley's preparation, described and figured in

the Med.-Chir. Trans., vol. xxvi
;
and in Syst. of Surgery, vol. iii, p. 816.

3 Med.-Chir. Trans., vol. liv, cases 1 to 3^ pp. 254-5.
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striking uses. Under the elastic bandage, properly applied, the tissue

and the relations of the tu-

mor can be studied on the

living subject almost as

easily as on the dead, and

any vessels, nerves, or other

important structures, as

easily dissected oft' the tu-

mor. Such operations, how-

ever, will occasionally ter-

minate in amputation, a

contingency which must be

provided for before com-

mencing. I would refer to

Fig. 198, which shows a

very large enchondroma

springing from the humerus
outside the shoulder-joint.
At the period of the opera-
tion the large size of the

growth left the operator no
choice

;
but at an earlier

stage of the disease it would
have been a perfectly justi-
fiable proceeding to have

attempted the removal of

the tumor alone, preserving
the arm. Yet the operator

might easily have been baf-

fled in the attempt by find-

ing the great vessels and
nerves so buried in the mass
that he could not hope for

any usefulness in the member after the operation, and would find himself

compelled to resort to amputation.

A cartilaginous tumor of the humerus, of two years'

growth, springing from tlie compact tissue, and encroaching
on the cancellous structure. It was removed by amputation
at the shoulder-joint, and the patient was seen quite well,

two years afterwards. On microscopic examination the tu-

mor was found to consist of large oval cells, with one or two

nuclei, the wall of many being indistinct. These were closely

placed in a finely granular matrix, which in some parts was

dimly fibrillated. St. George's Hospital Museum, Ser. ii, No.
176 A.

Exostosis, or bony tumor springing from a bone, is a comparatively
common affection in some parts of the body, and occurs under three chief

forms. The first is the ivory or hard exostosis, which is composed of

bone resembling the compact shell of the long bones or the external table

of the skull, from which it often springs, but even more compact, so that

it exactl}
7 resembles ivory, no pores or bone-fibres being visible in its

section. On microscopic examination these ivory exostoses show the

lacunae and the vascular canals of true bone, but the lacunae are more

irregularly distributed, and the vascular canals are more numerous and
smaller than the Haversian canals. 1

This form of exostosis is met with only in connection with the bones
of the skull and face, and especially on the vertex of the skull and on the

lower jaw (Fig. 199). It never attains a larger size except when it grows
into one of the cavities, the orbit or the antrum. Its growth is very slow,
and as a general rule such tumors are best left alone. Their removal is

1 See Path. Trans., vol. xvii, plate 13, for drawings and description of the micro-

scopic examination of Dr. Duka's case of ivory exostosis, figured below, p. 448.
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often extremely difficult, in consequence of their great hardness; and
the violence which is neces-

sary for this purpose in-

volves very great danger;
while the tumor can lead to

no ill consequences, apart
from the trifling deformity
which it causes. But to

this rule an exception must

certainly be made in the

case of ivory exostosis of

the orbit. The gradual
growth of such a tumor

displaces the eye, causing
blindness by the stretching
of the optic nerve, and a

very hideous squint. The
base (which is usually at-

tached to the inner or outer

angle of the root of the or-

bit) is often of no large size,

and when fully exposed can
be partially cut through
with a fine saw, and then

broken with a few blows of a

chisel and hammer. If the operation have not been too long delayed the

eye will return into position and sight will be restored. It is well not to

go too near to the skull in making the section, though this must, of course,

depend on the shape of the tumor's neck. Again, an exception may be

made in ivory exostosis of the antrum. These exostoses often have very
small bases, and are found to have undergone fracture at their neck and
to be lying loose in the antrum. Such was the case in the instance which
furnished the preparation here figured, and which occurred in a native

of India, a patient of Dr. Duka. 1 On removing the front wall of the lower

jaw the large mass of ivory-like bone here figured was found lying quite

FIG. 200.

Ivory exostosis of the lower jaw. There is no history, but

the preparation has evidently been taken from the body of a

very old person. St. George's Hospital Museum, Ser. ii, No.

191.

A shows the general appearance and B the appearance on section of the bony tumor removed from

the antrum by Dr. Duka, the account of which is to be found in the Path. Trans., vol. xvii, p. 256. The

position of the tumor during life was the reverse of that here shown St. George's Hospital Museum,
Ser. ii, No. 191 A.

loose, its attachments having been separated either b}' the weight of the

mass or by some accidental violence.

It may be mentioned, as some encouragement to the attempt to remove
such tumors when it is otherwise indicated, that the neck of the tumor is

Path. Soc. Trans., vol. xvii.
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sometimes much smaller than its size would lead one to expect, and also

that the interior may be cancellous, while the exterior appears perfectly

ivory-like. Such was the case in a remarkable tumor of the skull de-

scribed and figured by Mr. Ilott. 1 The patient had consulted many emi-

nent surgeons, but ali had shrunk from the apparent danger of removing
it, believing that the neck was of great breadth, and of ivory-like consist -

ence. On the contrary, when the patient died it was found that the

tumor was of a mushroom-shape, the neck comparatively small, and the

interior of the tumor wholly cancellous. The tumor might, therefore,

probably have been removed with safety. On the other hand, many his-

tories show the risks that may be encountered in such attempts. There are

in St. George's Hospital Museum two preparations, one showing a small

bony tumor with the marks
of a trephine with which and FlG- 201>

other instruments Mr. Keate
strove in vain for more than
an hour to take away the little

lump, but was obliged to desist.

The patient obstinately refused

to submit to the slight deform-

ity, and was ultimately re-

warded for his perseverance by
its removal. Repeated applica-
tions of strong nitric acid and

pOtaSSa fllSa at intervals during ivory exostosis, which was trephined, unsuccessfully,

Several years produced its ex- on account of its great hardness. Exfoliation was after-

fnlifltinn hiit at nn <ivnpnA nf wards produced by the long-continued application of
1

caustics, chiefly nitric acid.-St. George's Hospital Mu-
pam and danger quite dispro- 8euini Ser . H, No . m. From syst. of Surg., 2d edition

portionate to the result. In voi.m, P . 822.

the other case Sir A. Cooper
had tried to saw off a small ivory exostosis from the margin of the orbit,
but in vain. This also exfoliated after repeated applications of caustic,
and the marks of the saw are still to be seen upon the little tumor.
The soft or cancellous exostosis is a much more manageable disease,

and operations for its removal are at any rate under certain circumstances

justifiable. It grows either

as an outgrowth, consist- FIG. 202.

ing primarily of bone, or

as the result of the ossifi-

cation of a cartilaginous
tumor. In the latter case

the internal tumor, com-

posed of cancellous bone,
is surrounded and encased

by a layer of cartilage.
The favorite seats of ex-

ostosis are in the neigh-
borhood of the epiphyses,
nnvHonlnrlv thneo rf tho A small exostosis of the femur, situated just above the internal
pai ,ularly those ol the

condyle The neck of the tumor, shown at the upper part of the
femur and humerilS, and woodcut, is composed of firm cancellated bone

;
the part marked

On the extremity Of the a f opaque white cartilage, composed of large cells, of an oval

last phalanx Of the ffreat
or c * rcu ^ ar f rm

i closely approximated. The surface of the tumor
. is covered by a thin incrustation of fibro-cartilage. St. George's

toe
;
but they OCCUr in all Hospital Museum, Ser. ii, No. 178.

1 Path. Soc. Trans., vol. iii, p. 149.

29
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parts of the body. They should only be removed in consequence of some

symptom caused by their presence greater than the risk of removing
them would be, for there is no doubt that, as a rule, if not always, their

tendency is to stop growing. Hence on the great toe, where the little tumor
causes serious inconvenience in walking, and it can be removed with hardly
any danger, this should always be done; but when the exostosis is deeply
seated (as in the very common instance of that which grows just above the

internal condyle of the femur) and is near important structures,
1
it is very

doubtful whether the patient is well advised in incurring any great risk in

order to avoid inconveniences which after all are often trifling, and which

may be trusted not to increase. If the surgeon have made up his mind to

operate he ma}' be certain that the removal of the surface and the greater

part of the neck of the tumor will perfectly suffice to stop the disease;
no renewed growth need be apprehended. In the cartilaginous exostosis

all the ossifying material is removed in such an operation, and in the

bony outgrowth the remains of
FlG - 203 - the neck never, as far as 1 know,

are the origin of any renewed

growth.
It has often been noticed

that exostoses sometimes suffer

fracture, and a remarkable case

has lately been published
2 in

which an exostosis ofthe femur,

having been thus broken off

from the bone, became entirely

absorbed, so that a tumor which
seemed at first to be of the size

and shape of a walnut left no
trace whatever of its existence

;

Exostosis of the finger, springing from the base of the an(J J^ r> Maunder 3 has related
first phalanx, in a man aged 58. The bone is seen to be . i- i

j
+ rpatp (

l ail
healthy. The whole tumor is completely ossified into

a Case

spongy bone, with the exception of a very thin layer of CXOStOSlS in this region by fraC-

cartilage which covers its surface (on the unshaded por- turilio" its neck, with what result

^r
n

itVo.

e

i8t!
agPam)'~St< Ge rge

'
S H Spital MUSeUm> is n t jet known. The treat-

ment, however, is eminently
worthy of trial. If the exostosis is not absorbed after the fracture of its

neck, and its presence gives the patient inconvenience, it might be re-

moved when loose with far less danger than is involved in cutting through
its base. Fig. 203 will illustrate the feasibility of this method of treat-

ment. A tumor so large as this relatively to its neck could easily be
divided from its attachments, either by fracture or by subcutaneous section
with a chisel or fine saw, and passive motion would prevent any tendency
to reunite.

The diffused bony tumor is illustrated by the accompanying figure

(204), showing a large tabulated mass of bone enveloping the jaw for a con-

siderable distance, and only removable by extirpation of the whole of the
bone from which it grows. Another and a very singular case is illustrated

by a series of three preparations in the Museum of the College of Sur-

geons, in which after amputation on account of such a tumor, situated

1 The knee-joint has often been opened in removing this exostosis, for in such cases

previous attacks of inflammation may have enlarged the synovial membrane beyond
its natural limits.

2 Dr. Chiene, Ed. Med. Jour., July, 1874.
3

Ibid., Aug., 1874.
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near the knee, the tumor recurred in the stump five years afterwards ;

reamputation was performed, and then the disease again recurred in the

pelvis. The tumor could not have been malignant, for the duration of

the affection was no less than twenty-five years, and the patient died only

FIG. 204.

A diffused bony tumor of the lower jaw (diffused exostosis), removed with success at St. George's

Hospital, by Mr. Tatum. a shows the articular surface of the jaw; 6, the symphysis. The operation
consisted in the removal of the whole of that side of the bone. Path. Soc. Trans., vol. ii, p. 59. St.

George's Hospital Museum, Ser. ii, No. 185.

of the local consequences of the pressure of the tumor. 1 Other similar

cases have been noticed, and they bear a remarkable analogy to those of
the recurrent fibroid tumor of soft parts.

Innocent Soft Solid Tumors. The other innocent solid tumors are

rare, if we except epulis and fibrous or naso-pharyngeal polypus, which
are treated of in other chapters. They generally grow from the perios-

teum, and are of the fibrous,
"
fibro-cellular," or fibro-cystic variety. Very

commonly they are mistaken for enchondroma before operation ;
and as

the treatment and the prognosis are the same, the mistake is of no impor-
tance, nor can I lay down any trustworthy rules for the diagnosis. The
majority of such tumors seem to be connected with the femur. 2

Cystic tumors of bone are serous and sanguineous. The former, if they
are not confined to the jaws (as Mr. Stanley believed them to- be), are at

any rate only known in that situation, and these are in all probability

always caused by some irritation around the teeth-cavities. They form
sometimes enormous tumors in the jawbones (usually the lower), with
the wall formed in some parts by thin crepitating bone, in others by
fibrous tissue, and containing clear fluid. The diagnosis is easily made
by puncture.

In other bones the presence of hydatids has given rise to the formation
of cavities containing a thin fluid, but whether independently of hydatids
serous cysts form in other bones seems doubtful.

Both forms require similar treatment, viz., to be laid open pretty freely,

1 See Syst. of Surg ,
vol. iii, p. 825, 2d ed.

2 See Adams and Hewett, in Path. Trans., vol. v, p. 254.
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when if hydaticls are found they are to be evacuated, otherwise the open-

ing is to be kept free and the cyst left to fill up gradually. In a case

which furnished a preparation to the Museum of St. George's Hospital,
Sir B. Brodie removed the whole side of the lower jaw, on account of an

unusually large cyst of this nature, but the operation proved fatal from

erysipelas. I never saw one of so large size, but have seen a few smaller

ones which have done well under the simpler treatment.

The blood-cysts in bone are still rarer, and many of the cases were

clearly only instances of malignant or myeloid (sarcomatous) tumors,
with blood-cysts of very large proportionate size formed in them. I must
refer the reader to the authorities named below 1 for illustrative cases.

The treatment would generally consist in laying open and stuffing the

cyst if no tumor formation could be detected in the walls, otherwise in

excision or amputation.

Pulsating Tumors. One remarkable feature of tumors of bone is pul-
sation. This symptom when seen is usually taken as a proof that the

tumor is cancerous. It has, however, been noticed undeniably in myeloid
tumors, and in others, as to which no evidence existed of malignancy;
nay, in some where the course of the disease afterwards showed that it

could not have been cancerous. Some of the latter, in which nothing
but vascular tissue was discovered, are regarded as being examples of

the disease described by Breschet, under the name of Aneurism of the

bones (osteo-aneurism), and which he believed to be formed entirely of

dilated bony capillaries, just like the aneurism by anastomosis of soft

parts. When a tumor of bone pulsates it will most commonly be found

to be a cancer in which there is a space or more commonly several spaces

communicating with the arteries which supply the tumor, and large enough
to give rise to pulsation perceptible to the eye and the hand. The pulsa-
tion is also sometimes, though more rarely, perceptible to the ear, and
thus the symptoms resemble those of aneurism so very nearly, that when
the tumor grows in the neighborhood of some large artery, as in the

abdomen, near the course of the aorta or iliac arteries, in the buttock,
near the gluteal, or in the femur, near the popliteal or femoral artery, the

mistake has been committed by the most eminent surgeons, even after

deliberate and repeated consultation, and that in both ways, i. e., aneu-

rism has been mistaken for malignant tumor, as well as the reverse. I

think this is sufficient evidence that in the present state of surgery the

mistake is inevitable. 2 The main points of distinction between the two
diseases are the following: Aneurisms usually have a distinct and loud

bruit, pulsatile tumors none at all, or an indistinct one. Aneurisms have

an expansive lateral pulsation (as well as the up and down pulsation),
and this is not usually the case in pulsatile tumors. Aneurism does not

affect the bone unless it has eroded or absorbed it (which is rare in the

limbs) ; pulsatile tumor is very commonly accompanied by some expan-
sion of the bone on which it grows. Aneurism can usually be moved to

some extent on the subjacent bone
; pulsatile tumors are hardly known

except as springing from bones, and therefore incorporated with them.

1
Travers, Med.-Chir. Trans., vol. xxi. Stanley, Dis. of the Bones, p 187. Listen,

so-called Ossified Aneurism of the iSubclavian Artery, Ed. Med. and Surg. Journ., vol.

xvi, pp. 66, 215. NeMaton, Path. Chir., vol. ii, p. 48.
2 Cases of erroneous diagnosis have been published in the case of abdominal tumor

under Sir J. Paget's care', of gluteal under Mr. Guthrie's, of popliteal under Mr.

Pollock's; and are referred to in a paper of mine, On the Diagnosis of Aneurism, in

the 7th vol. of the St. George's Hospital Reports.
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Aneurisms are often of longer duration than pulsatile tumors attain
without fungating or destroying the patient's general health.

It is by a careful consideration of all these symptoms that the diagnosis
must be made

;
and in any case of doubt it seems the surgeon's clear duty

to give the patient the benefit of it, and to select the milder operation of

ligature of the main artery in preference to amputation, especially con-

sidering that if the tumor do turn out to be malignant even the latter

operation would probably give only a brief respite.
If the case is evidently one of pulsatile tumor of a bone, amputation is

as a general rule to be advised when possible ;
but there are pulsating

tumors which can be eradicated with success, as is proved by the cases
related by Sir J. Paget (op. cit., pp. 256-7), in one of which the tumor
turned out to be of a fibrous nature, and the patient was known to have
remained in good health ten years after its enucleation. In one other
case a tumor believed to be merely an aneurism of the bone was success-

fully enucleated by means of the actual cautery.
1

Such cases do undoubtedly justify the surgeon in proposing the removal
of the tumor only, when the latter is growing very slowly, so as to be

evidently not cancerous, and especially if there be so little evidence of
solid tissue around the vascular mass that it may be hoped that it is a
mere aneurism of the bone. In any such case, however, the patient should
be prepared for amputation if necessary.

Mollities Ossium. A very singular and rare affection in bones is known
by the name of Mollities Ossium, Osteomalacia or Malacosteon. There
is no doubt that under this designation several morbid conditions have
been described, most of which constitute separate diseases, and have been
noticed above/ Thus bones become softened by the diffused form of in-

filtrating cancer (see p. 443).
2

Again, bones have been known to be so
softened by inflammation in the course of constitutional syphilis as to be
described by the name of Mollities.

3 And cases of spontaneous fracture
from cancerous deposit or from other causes have been, incorrectly
enough, spoken of as Mollities. But the peculiar disease which is prop-
erly so designated is marked by the gradual softening, bending, and very
probably the ultimate fracture of the bones, usually of several parts of
the body, or at an}

p rate of a great extent of bone, while the patient is not
in any visible condition of disease, except for the weakness and the loss
of function which the softening of the skeleton produces. Mollities is,

therefore, distinguished from cancer by the fact that in the one numerous
and extensive tracts of bone gradually soften, bend, and perhaps ulti-

mately break, while in cancer deposit generally occurs at one definite

spot, and the bone yields there abruptly, and that there is often no fatal

cachexia in mollities
;

in fact, in many cases the patient has died of old

age. From rickets, to which it is compared by some authors, who speak
of it as " senile rickets," it is distinguished by the essential feature that

1

Mapother, Dublin Med. Press, Feb. 4, 1863. In ft, case where Mr. Bickersteth

amputated the leg for pulsating tutnor of the tibia, the disease on examination waa
believed to be a pure example of osteo-aneurism, and no return took place. See Syst.
of Surg., 2d ed., vol. iii, p. 810.

2 A good example of this is in the Museum of St. George's Hospital, showing two
vertebrae completely softened by cancer, which has entirely replaced their natural
structure.

3 The existence, however, of any softening of bones in syphilis so diffused as to de-
serve the name of osteomalacia is doubted by Lancereaux, Treatise on Syphilis, trans,
for New Syd. Soc., vol. i, p. 243.
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mollities has no tendency to recovery, while rickets always disappears if

the child survives.

The symptoms of true mollities are very striking. The disease gener-
ally commences with pain mistaken for rheumatism, and sometimes this

pain lasts long and is very severe. A great part of the skeleton, some-
times the whole pelvis or thorax, or many of the bones of the limbs, be-

come so soft and weak that they bend under the ordinary muscular ac-

tions
;

till sometimes (as in the often-quoted case of Madame Supiot) the
feet can be placed above the head, and the patient is quite bedridden from
the weakness of the body; and the stature may even be much diminished
from the falling together of the vertebrae. Fracture is very common, but

curiously enough the bones ma}
r unite again. Dr. Ormerod published a

case 1
in which there were a great number of fractures atone time seven

different bones were fractured and yet the fractures united just as

readily as they do in rickets. Often, however, the fractures show no

tendency to unite. Most of the patients are past the middle period of

life, and are of the female sex, though men also suffer from the disease. 2

They usually die from mere decay of nature sometimes from intercur-

rent disorders, as pneumonia sometimes from deficient respiration, in

consequence of the loss of mobility of the softened chest-walls, or from

pressure on the spinal cord or medulla.
The pathological anatomy of the softened bones bears a considerable

resemblance to rickets, and also to fatty degeneration. In some cases the

fatty degeneration has been so extreme that the bone resembled " rather
a portion of fatt}^ matter inclosed in a case of periosteum than a bone."

(Ormerod.) At other times the outer shell has been healthy while the
central cancellous tissue has been softened. The cancelli will be found

enlarged, sometimes to such an extent that the whole bone is expanded
and filled with a peculiar reddish gelatiniform matter in which fat, oil,

and blood-disks will be found, together with certain cellular bodies, ac-

cording to Dalrymple.
3

The nature of the morbid change in mollities is by no means clear.

The earthy base of the bone is absorbed, and much of it may be found

passing away in the urine, but how or why this occurs we are at present
entirely ignorant. That it is somehow associated with a generally de-

pressed condition of the system, caused in some cases b,y repeated preg-
nancy, in others by mental suffering, in others by privation of various

kinds, seems to be conceded, but nothing is known as to how this cause
acts nor why its effect should be so strikingly marked on the bones, while
the rest of the body is unaffected. 4

A more interesting question is whether the disease is curable, and how
to treat it.

Mr. Durham is disposed to answer the former question in the affirma-

tive
;
and he is able to refer to two cases of alleged cure which rest on

the authority of Beylard
5 and Trousseau. And in several other cases,

1 Brit. Mod. Journal, Sept. .10, 1859.
2 Out of 145 cases which Mr. Durham refers to, 13 only were men, but then in a

great number of these, which are recorded only for obstetric purposes, the true nature
of the disease is very doubtful.

3 Dublin Quarterly Jour., 1846. A very full account of the microscopical and
chemical changes found in the bones in mollities is contained in Mr. Durham's paper
in the Guy's Hospital Reports, vol. x, 3d series, 1864.

4 I think it is a pity to waste space here on mere hypotheses. The reader will find

them all stated and discussed in Mr. Durham's paper.
5
Beylard, Du Rachitis, de la Fragilite des Os, de 1'Osteomalacie, pp. 266, 274. In

one of these cases the person affected managed by gradual extension to increase her
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which ultimately proved fatal, a considerable temporary improvement
has been noticed under treatment. The treatment must be stimulant
and supporting, as far as the digestion will permit; and the use- of
mineral acids, of course with due reference to the reaction of the urine,

phosphates and cod-liver oil. seems to be indicated.

Many cases of deformity of the pelvis leading to difficulty in parturi-
tion are described in summary terms as "mollities," but the great ma-

jority of them have undoubtedly been instances, not of the disease here

described, but of old rickets, though some have probabl}' been cases of
true mollities.

Rickets is a constitutional disease, nearly allied to struma, the chief

manifestations of which are found in the bones, but which implicates
other organs, especially the great viscera, a fact which should never be
left out of sight in speaking of or treating rickets. 1 But the important
peculiarity of the morbid diathesis in rickets is that it is not permanent.
If the child survives the disease will disappear, though the deformities

produced by it will remain for life. And rickets is very rarely fatal in

itself, although it is pretty often indirectly fatal
;

i. e., the child is so
much weakened as to succumb to some infantile disorder which he would
otherwise have thrown off'. It may be combined with struma or con-

genital syphilis.
Rickets may commence, as it is believed, in utero, and is supposed to

be one of the causes of intra-uterine fracture, but generally it does not

begin till about the time when the child is beginning to walk, and often
not till two or three years of age, or even later. Its causes are found in

anything which produces weakness : bad feeding, bad air, want of clean-

liness poverty, in fact are the common causes. 2 Hence Sir W. Jenner

says that rickets is the commonest constitutional disease among the
children of the poor in London. But the children of the rich are not

exempt from it, and in them it shows itself chiefly in the later members
of large families, the mothers being exhausted by repeated pregnancies,
or in the children of parents suffering from the hereditary taint of struma,
or possibly syphilis.
The early S3

rmptoms of rickets are not always well marked. The child

appears restless arid out of health
;

if it has begun to walk it will be
"taken off its feet," as the nurses phrase it; its dentition is probably
retarded, the breath fetid, and the digestion disordered; but these symp-
toms are not in themselves conclusive. The first distinct indication of
rickets is a swelling of the cartilaginous extremities of the long bones,
and generally near the wrist or ankle, or of the ribs where they join with
the costal cartilages. The child is usually also noticed to be restless and
to throw off the bedclothes, and often the head sweats profusely. The
fontanelles are often very late in closing, and the head large. Now be-

stature by half a metre i.e., more than eighteen inches from what it was at the

period of greatest curvature of the spine. The duration of the case extends over
about twenty years, and the patient was then in good health, though deformed.

1 Sir W. Jenner has insisted, perhaps more strongly than any other author, on the
constitutional origin of rickets. Med. Times and Gazette, voL

i, 1860. Dr. Dickin-
son has described the enlargement met with in the liver and spleen chiefly, but also

in the lymphatic glands, in rickety children, as an increase in the fibrous and epi-
thelial tissues of the organs, producing an appearance much like that of the ordinary
lardaceous or so-called "amyloid" degeneration, but not giving the characteristic
reaction with iodine. Med.-Chir. Trans., vol. lii.

2 A disease believed to be identical with rickets was produced in puppies by im-

proper feeding. Dick, Path. Soc. Trans., vol. xiv, p. 289.
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gins a stage of more or less general softening of the bones those of
the limbs become bent, the curves being generally an exaggeration of
the natural curvature of the bone, and due partly to pressure in walking
or crawling, partly to the traction of the muscles. Fracture is very com-
mon in the stage of softening, the fractures uniting very readily and

kindly. In many cases the periosteum is not torn. Sometimes the bone
is bent, but not entirely broken. The chest-walls are distorted, the lower
ribs being drawn in somewhat, as though a string had been tied round
the chest above the liver. This distortion is due in part to the softness

of the thoracic parietes, causing them to yield to atmospheric pressure,
for there is in these cases, as Sir W. Jenner has shown, a tendency to

collapse of the upper parts of the lungs, so that the external pressure of

the atmosphere is not balanced by the air inside
;
and the same result

may be favored by attacks of "child-crowing" or laryngismus stridulus,
to which these weakly children arc very liable. But the deformity is also

due in part to the lower ribs being pushed out by the enlarged liver and

spleen. And it may also be partly due to the diaphragm pulling inwards
the parts of the ribs to which it is attached. The common "pigeon-
breast" may also coexist with this rickety deformity. The spine is not

peculiarly liable to distortion in rickets. When this occurs it may take

place in any direction, the most common, perhaps, being
u
kyphosis," or

a generally diffused curvature backwards, easily distinguished from the

abrupt, limited, projection of angular deformity, but "
lordosis," or the

forward displacement of the bodies of the lumbar vertebrae, may be pro-
duced by obliquity of the pelvis caused by the deformity of the lower

extremities, or lateral curvature by unequal length of the two legs from

a bend or fracture of one of them. The pelvis is often grievously de-

formed, its outlet being narrowed, the tuberosities of the ischia pressed
towards each other, and the pubic arch widened, or the pubes pressed
backwards towards the sacro-vertebral angle, and the ischia thrust out-

wards. 1 In other cases the pelvis is simply retarded in development, so

as lo retain in mature life the small relative size of infancy.
2 This latter

condition is connected with an interesting fact noticed by Mr. Shaw, viz.,

that in cases of old rickets the whole adult body often preserves the pro-

portions natural to infancy the relatively small size of the face, of the

pelvis, and of the lower limbs irrespective of any deformity in any of

these parts.
The chief features of the pathological anatomy of the bones in the

active stage of rickets are a large production of growing tissue at the

epiphysial ends, a softening of the bony tissue of the shaft, with enlarge-
ment of the lacunae, which are occupied by a red pulpy substance, and a

great thickening of the periosteum. These morbid appearances will be

found more minutely described than the scope of this work will permit
in Rindfleisch's Pathological Histology (vol. ii, p. 238), who regards them
as due to a morbid acceleration of those changes which usher in and

prepare the way for the transformation of cartilage into bone, and the

development of bone from periosteum. As the old bone is absorbed the

newly produced tissue does not ossify, or only very imperfectly, and
hence the softening of the bones.

The effect on the skull is worthy of especial mention. The exuberant
and imperfectly ossified tissue causes a great enlargement of the cranial

1 I have before observed that many cases related in obstetrical works as instances

of mollities were in all probability cases of deformity from rickets.
2 See a very interesting case described and figured by Mr. Shaw, Syst. of Surgery,

2d ed., vol. v, p. 875.
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bones, with disappearance of the distinction between the two tables and
the diploe till the whole skull presents a uniform thick layer of crumbly,
porous bone. In the occipital bone, according to Rindfleisch, the pres-
sure of the brain and counter-pressure of the pillow in lying often cause

absorption, and so thinning and even perforation of the skull.

To the softening stage succeeds the stage of induration, in which the

enlarged and bent bones ossify, large buttresses of compact bone being
thrown out in the curves (particularly in the linea aspera), and the patient

recovers, but with permanent deformity. Growth also in the severer cases

is more or less stunted over the whole body.
The treatment of rickets is medical and surgical. The medical treat-

ment is, no doubt, the most important, and if commenced early enough
and carried through with care it usually makes all but the simplest

surgical measures unnecessary. Great attention should be paid to the

diet, to see that it is wholesome and sufficient, to the action of the bowels
and skin, and to all other accessible hygienic measures. During the soft-

ening stage the child should be carefully nursed, and prevented, as far

as possible, from crawling or walking. Cod-liver oil, iodide and phos-

phate of iron, or other ferruginous tonics, usually procure rapid improve-
ment of the health when combined with proper general treatment. But
the misfortune of these cases is that the circumstances of the poor children

often prevent them from having proper attention, diet, and regimen, or

the ignorance of the parents and the easy assumption that the child
" will grow out of it" prevent them from applying for advice till defor-

mity has far advanced.
The use of splints to the deformed limbs in rickets is not to be heed-

lessly adopted in deference to routine. It is useless to apply ordinary
splints and bandages with a view to straighten the bent bones, except in

the period of considerable softening, and then their application demands
much care. If the pelvis is softened it is believed that the weight of the

splint on the legs will increase the pelvic deformity. However, by care-

ful splinting I have often succeeded in redressing incipient deformity,
and have no doubt of the propriety of the practice. Another great benefit

in splints is that they may be made to project below the feet, and so

effectually prevent the child from walking a great point with poor chil-

dren, who have no special nurses.

Knock-knee generally requires a special instrument, which must be

carefully adapted to the individual case
;
and it must be remembered that

in inveterate knock-knee it is not alone the- ligaments that have yielded,
but the shape of the bones is also altered by pressure, so that only an

imperfect cure is possible.

Finally, there are cases in which it may be justifiable to perform
osteotomy, subcutaneously or otherwise, and put the leg straight, treat-

ing it somewhat like a compound fracture. Mr. Marsh has recorded 1

some interesting and successful cases of this operation, which, however,
it will be readily understood is only occasionally justifiable.

Hypertrophy of the bones is a result, in many cases, of chronic inflam-

mation or sclerosis
;
but here the propriety of the term may well be

questioned. Such cases are instances of chronic ostitis, and ought to be

so described. 2 There are other cases in which no inflammatory symptoms
are known to have ever been noticed, as in the skull which is preserved

1 Med.-Chir. Trans., vol. Ivii, p. 145.
2 See Mr. Stanley's cases, op. cit., pp. 2, 3.
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in the Museum of the College of Surgeons, enormously thickened, the

history of which states that the patient was only made aware of the con-

dition of the skull by finding that the size of his hat was constantly

enlarging, though here the disease certainly resulted from injury. It is

chiefly in the skull that specimens of hypertrophy are preserved in our

museums,
1 and as a rule nothing is known about the patients during life,

except that many have been insane or of weak intellect. Some of these

skulls are grayish in color, very porous, irregular in structure aptly

compared by Mr. Durham 2 to dried mortar. Others, however, are much
more dense and hard, though, like the former, "they have a certain

rough irregularity of texture." The former are described under the

name of u
osteo-porosis." The latter are regarded by Rokitansky as

instances of consecutive induration, succeeding on this osteo-porosis.
But Mr. Durham is inclined to doubt this, and to conjecture that the

light, spongy bones are examples of arrested mollities (which he regards
as a curable affection), and the latter as the result of cured rickets. The
idea must be regarded as a conjecture merely at present, but it is an in-

teresting one, and deserves to be elucidated by further researches. Mr.

Stanley has pointed out an interesting fact in the cases which he describes

as hypertrophy of the long bones, viz., that the affected bone often in-

creases in length. Sometimes the whole limb is lengthened, or when one

bone (as the tibia) is affected and the other is not, either the affected

bone will be observed to be curved, in order to adapt it to the normal

length of the other, or the ligaments uniting the two bones will yield.

Atrophy of bone (" fragilitas ossium ") is not so much a disease in

itself as a symptom of many other diseases, the chief of which are inflam-

mation, fatty degeneration, anchylosis leading to disease of the limb, and

injury. Senile degeneration is also a frequent cause of atrophy a fact

illustrated by the fracture of the neck of the femur, spoken of on p. 293

(see Fig. 103). Atrophy, strictly speaking, consists in the mere removal

of the tissue of the bone, with no alteration in its composition, and it is

best illustrated by preparations in which, from the anchylosis of the joints

or from prolonged confinement, the limb has been useless, and the bones

are found to be light and papery, the compact shell greatly reduced in

thickness, and the medullary cavity enormously increased in size by the

disappearance of most of the cancellous tissue. Here the bone, if ex-

amined microscopically, would appear quite healthy. In practice, how-

ever, some amount of fatty degeneration usually accompanies atrophy,

especially when due to old age. The rarefying stage of ostitis is a kind

of atrophy, and this may be continued as a permanent condition. Such
was the celebrated instance quoted by Norris,

3
in which atrophy of the

humerus followed on fracture twice repeated, and where the whole bone

disappeared, leaving the forearm "
swinging hither and thither like a

thong," and the arm shortened six inches. This can only be under-

stood as being the result of chronic ostitis. In other cases atrophy after

fracture is believed to depend on laceration or obstruction of the medul-

lary artery of the bone.* The suspension of growth which follows on

separation of the epiphyses, as well as the cases in which the epiphyses

1 Mr. Stanley ?peaks also of hypertrophy of the facial bones, and especially of the

upper jaw. Cases illustrating this condition may be found in museums, but their

exact pathology is not quite clear.
2
Guy's Hospital Keports, 1864, p. 380.

3 Amer. Jour. Med. Sci., Jan. 1842, p. 39.
4
Carling, Med.-Chir. Trans., vol. xx.
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remain ununited, may be classed along with atrophy ;
and the absorption

which follows pressure is, at any rate, closely related to atrophy. Thus
it will be seen that as hypertrophy appears to be often only a very chronic

st.-iuc of ostitis, considered as a productive process (sclerosis), so atrophy
boars a similar relation to rarefying ostitis.

No treatment is known to have any effect on either of these patholog-
ical processes.

Spontaneous fracture is rather a loose term, the fracture being, in fact,

always due to some slight force, which would be insufficient to fracture a

healthy bone. Its common causes are atrophy, malignant disease, mol-

lities, rickets, necrosis (especially in its acute form), caries, and espe-

cially strumous deposit in the bone, whether accompanied by suppuration
or not. In some cases fracture occurs from such slight causes that it may
be classed as spontaneous, yet it unites and the patient remains well. But
such cases should be watched with some apprehension, for malignant dis-

ease may afterwards sprout out of the fractured part,
1 or strumous deposit

may make its appearance elsewhere. Spontaneous fracture from any
cause does not preclude the possibility of repair, but in cancer amputa-
tion is required unless (as is very commonly the case) there are other

cancerous deposits elsewhere. In all the other cases the surgeon should

incline to preserve the limb, though in extensive necrosis, and especially
in the lower limb, the attempt will very probably fail.

CHAPTER XXIII.

DISEASES OF THE JOINTS.

DISEASES of the joints are described for convenience sake under the

head of the tissue thought to be chiefly or at least most obviously affected,
and are therefore divided into diseases of the synovial membrane of the

cartilages, and of the articular ends of the bones. The classification is,

no doubt, an imperfect one
;
in fact, the affections of the ligaments, in-

cluding the fibrous capsule of the joint, are almost passed over in most
of the formal treatises, though no one can doubt that they are very com-

monly the starting-point of inflammation which destroys the whole articu-

lation. It appears to me that one of the most useful ways of regarding
the subject for practical purposes is to consider joint diseases under two
chief heads, viz., diseases originating in the bones and spreading out-

wards or towards the surface, and diseases originating in the synovial
membrane or capsule, and spreading inwards or towards the bones.2 An-

1 A bone which gives way near a cancerous tumor may nevertheless unite. See Path.

Trans., vol. xi, p. 219. A man was admitted into St. George's Hospital with malig-
nant disease of the humerus. The bone had given way at that spot ten months be-

fore, but the fracture had united before the tumor was noticed. Path. Trans., vol.

x, p. 249.
2 See Surg. Treatment of Children's Diseases, p. 411, 2d ed.
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other very important division of joint diseases is into acute and chronic, a
distinction which more than anything else governs our prognosis and
treatment. Thus, cases will be met with, though fortunately, not often,
in which the disease comes on with very formidable symptoms, acute
traumatic fever, rapid suppuration and disintegration of the joint, speedily

terminating in death, either by exhaustion or by pyaemia ;
whereas the

great bulk of the diseases of the joints which we are called upon to treat

are accompanied by no constitutional affection whatever and involve no

danger to life. They often cause loss of activity and of all that makes
life worth having to the possessor, and from that consideration may justify

operations which are extremely dangerous. But in making up his mind
to perform such operations the surgeon should never omit the consider-

ation that the disease exposes the patient to little or no danger, while the

operation is very dangerous indeed. Those surgeons who use this as an

argument for never performing amputation or excision in chronic joint
disease are in my opinion wrong, since the natural cure often takes many
years, during which the patient, if a poor man, is debarred from earning
his livelihood, and in any case from all enjoyment of his life

;
but there

is no doubt that such operations are always to be regarded rather as

operations of expediency than necessity. This does not, of course,

apply to cases in which suppuration is visibly pulling the patient down or

in which hectic has set in, and where the surgeon has reason to fear that

the delay of amputation or excision may involve danger to the patient's
life.

Synovitis. The symptoms of acute synovitis are pain, inflammation,
as shown by increased heat of the part, and fluid effusion into the syno-
vial capsule. The disease is due either to injury or to rheumatism in

most cases, and the pain varies accordingly. It is usually distensile and

burning in the most acute cases, but is not complicated with those painful

spasms which are characteristic of the more deeply seated affections. The
effusion is serous, i.

<?.,
it is more watery than the natural synovia, with

portions of lymph and epithelial scales floating in the fluid, mixed some-
times with blood. In very acute cases the synovial membrane has been
found partly destroyed by ulceration. In recent acute cases, before the

sac has become too tense, the sense of fluctuation is very plain, and the

form of the swelling, taking as it does exactly the shape of the synovial

membrane, is perfectly characteristic. Thus, in the knee-joint there is a

fluctuating swelling extending up the limb for some distance in front of

the femur, bulging on either side of the patella, more prominent on the

inner side, and floating the patella up as if in a water-bath. On the other

hand, the form of swelling which is due to enlargement of the bones or

of the fibrous tissues which invest them, is an exaggeration of the natu-

ral outline of the bones. It raises and pushes forward the patella, but that

bone remains still in contact with the femur. This form of swelling also

is never developed so rapidly as synovial effusion often is. But it must
be remembered that some amount of periosteal effusion or swelling of the

bones themselves is often mixed with synovitis.
The causes of synovitis are blows and sprains, exposure to cold, rheu-

matism, gout, gonorrhoea, and pyaemia, or blood-poisoning. Gonorrhoeal

and pysemic synovitis will be found treated of under the diseases of which

they are symptoms. The surgical treatment of gouty synovitis is much
the same as that of the rheumatic form of the disease. Cases also occur

of syphilitic affection of joints in which the synovial membrane becomes

implicated, but secondarily to affections of the bones or fibrous structures.
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The usual course of synovitis is towards recover}^, if the parts are left

at rest. There are, however, exceptional cases, and chiefly those follow-

ing on penetrating wounds of the joint, which will go on to suppuration
and disorganization (so-called "abscess") of the joint. Using still the

knee-joint for illustration, the symptoms of such abscess are as follows :

High traumatic fever, rigors, great pain and starting of the limb, O3dema
and inflammation of the soft parts covering the joint, with considerable

rise of local temperature, exquisite pain on motion
; and, if the part be

not well supported, displacement of the bones of the leg backwards will

rapidly ensue.

Acute abscess is a formidable malady, due very commonly to injury,

though it may occur spontaneously in weakly young persons. The ab-

scess may either commence in the soft tissues around the joint, bursting
into its cavity and causing rapid disintegration, or in a wound of the

joint, or in acute synovial inflammation, or as the consequence of an
abscess which, forming either in the bone or in the thickness of degen-
erated synovial membrane, has made its way into the cavity of the joint.
The treatment ought to be decided, and for that purpose an exact

diagnosis is necessary. This must be made by an exploratory puncture,
for which the aspirator is the most convenient instrument. Should the

fluid be only slightly purulent, or should there be no pus at all, there will

be no harm in withdrawing the whole or greater part of the fluid, and

carefully closing the puncture; but if the joint contains pus pure or nearly
so an exit must be given to it, and this is done either by a free incision

or by passing a drainage-tube through the joint. The former is the course

usually recommended and adopted, but it is a very severe measure in the

case of the knee-joint, at any rate in adults. In children I have fre-

quently seen the knee-joint opened with success, but the great majority
certainly of the cases which have come under my own notice in later life

have proved fatal from traumatic fever or pyaemia. In smaller joints no
such hesitation need be experienced ;

but in the knee I think it better to

pass a drainage-tube through the articulation, and thus evacuate the

abscess with less constitutional disturbance. And in the case of persons
whose general health and constitutional vigor are not very favorable it is

questionable whether amputation be not the more prudent course. After
incision of the joint if things go well the joint will anchylose in early
life perhaps so incompletely that considerable motion will be preserved.

Indeed, in one case of a child in whom I opened the knee-joint very freety

hardly any impairment of motion was perceptible after her recovery.
But in adults a stiff joint is the best event which can be anticipated.

If the case is to do badly the fever increases, the discharge becomes
more foul, and the limb more swollen and painful. If the surgeon has
used a drainage-tube or made a small puncture he may be inclined to try
the effect of freer incisions, failing which his only resource is to ampu-
tate

;
but amputations under these circumstances are very unpromising,

and, if definite symptoms of pyaemia have set in, are hopeless.
Treatment. In the acuter forms of synovitis the effect of local blood-

letting is generally very beneficial. The limb must be put up in an appa-
ratus which will keep it perfectly at rest, for which purpose, in the case
of the knee, some support must be given in the ham by means of a pad
or stuffing, or by a bend in the splint. Ten or a dozen leeches may be

applied, and the bleeding encouraged .by fomentation afterwards, and
then cold must be assiduously employed ; or, if cold is not well borne,
the application of a large poultice enveloping the limb is often very
grateful.
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For more chronic cases, or when the acute has given way to chronic

inflammation, complete local rest and blistering are the measures chiefly
indicated

;
and in the last stage of the disease, when little is left ex-

cept a little indolent swelling, pressure is very useful. This is often

made b^y a case of strapping, inside which a layer of camphorated mer-
curial ointment is placed, and the whole supported by a bandage, which
can be gummed if necessary (Scott's bandage) ;

but strapping and bandage
in the ordinary way answers well enough. When the patient discards this

and gets about without any application, gentle shampooing and friction

will be useful in removing any remains of swelling.

Hydrops Articuli. To the most chronic form of synovial effusion the

name of "
hydrops articuli" has been given. It forms a large fluctuating

swelling, devoid of heat or pain. It is almost confined to the knee-joint,
and the patient requires relief from the condition on account of the

stretching of the ligaments and consequent insecurity of the joint, ren-

dering the limb useless. The fluid differs from that of common synovitis
in containing little if any lymph ;

but it coagulates with heat, like the

fluid of hydrocele. The limits between chronic synovitis and hydrops
articuli are difficult to fix

; consequently, if there is any prospect of im-

provement from the milder methods of treatment used in chronic syno-
vitis rest, blistering, pressure, absorbent ointments, etc. a careful trial

must be given to such measures. But when these have failed, or if the

complaint is so inveterate as to render them obviously useless, the joint
must be injected with iodine. The tincture of iodine has been injected
in equal proportions with water, ^ss. of the mixture, or Iiij-iv of a

weaker solution one part of the tincture to four of water as much of

the fluid as possible being allowed to escape afterwards. Care must be

taken to exclude the air, and the puncture must be carefully closed, and

strapping and bandage applied on a splint. If severe reaction follow, as

may easily happen, the case may be converted into one of acute abscess.

But generally it does well and the patient recovers, with more or less

stiffening.

Pulpy Degeneration. The sj^novial membrane becomes more or less

thickened in all cases of chronic synovitis, but this thickening disappears
in the course of time, and no remains of the disease are to be found ulti-

matel}
7 in favorable cases. It does happen, however, not uncommonly

that the swelling persists as an indolent pulpy thickening, taking the

shape of the capsule of the joint, giving here and there an obscure sense

of fluctuation, which on puncture is found to be deceptive ;
but possibly

in other situations really fluctuating, either from synovial fluid in the

joint cavity or from pus contained in the thickness of the diseased mem-
brane itself. Such abscesses may break into the joint and set up acute

symptoms, or they maj7 burst externally, and a sinus may remain, which

frequently shows no tendency to heal.

On examination the synovial membrane is found to be converted into

a pulpy, gelatinous, pinkish-gray mass, which on its free surface some-
what resembles granulation-tissue. There are often small abscesses scat-

tered through its substance, and pus is frequently found in the articular

cavity. The cartilages may be eroded and the bones carious, but the

disease in the synovial membrane may have existed for a long time with-

out any such morbid appearances.
The persistence of the disease hinders the use of the joint, and as the

thickening increases the ligamentous capsule becomes distended, the

bones pushed away from each other, the interarticular ligaments stretched
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and softened, more or less displacement follows, and the limb is perma-
nently crippled.
The nature of this affection is not absolutely settled. From its incur-

able nature Sir B. Brodie was at first disposed to regard it as malignant ;

but this it certainly is not. 1

Others, with more probability, have consid-

ered that it is "strumous," but of this there seems no proof. It is not

proved to have any specific character, or to be anything more than the

result of chronic inflammation, acting perhaps on a person debilitated by
low living or by other unfavorable circumstances, of which the strumous

constitution may be one.

The diagnosis does not generally present any great difficulty, as the

long persistence of the disease, the absence of proofof any mischief about

the bones, and the shape of the swelling, will pretty certainly exclude

any other supposition.
If there is no motive for immediate interference the cure of the disease

may be sought by steady, gentle pressure (as by Scott's bandage) and
the improvement of the general health

;
but I am not sure that the pulpy

thickening, when it has once reached a high degree, so as to constitute of

itself a substantial disease, is ever entirely removed, and then the choice

lies between allowing the patient to remain content with his infirmity or

removing the joint by amputation or excision, according to the age of the

patient. Such cases are particularly favorable ones for excision in early

years. Latterly we have attempted the cure of this affection by destroy-

ing the degenerated synovial membrane with sulphuric acid, and so pro-

curing anchlyosis, in the same way as caries is treated (see p. 433). In

private practice especially there is no motive for haste in the treatment

of such cases. Displacement of the bones should be remedied or cor-

rected, properly contrived support furnished, and the reduction of the

swelling sought by pressure and mercurial ointment or the ung. iodi or

empl. galbani.
Pendulous Growths. In some cases the synovial membrane is found

studded over with a number of loose pendulous fringes. A most beauti-

ful preparation exists in the Museum of St. George's Hospital, which has

been figured in various works on the joints, and which shows this condi-

tion in its highest grade. The growths are variously regarded as being
the products of simple inflammation or as one of the phenomena of rheu-

matic arthritis. Probably both views are correct in different cases. Cer-

tainly such pendulous growths may form, isolated or in small numbers, in

simple inflammation, and may become loose in the joint (loose cartilages) ;

while Dr. R. Adams has given good reasons for believing that in one at

least of Sir B. Brodie's preparations of this condition the disease was
of the nature of rheumatic arthritis, since the state of the cartilages and
bones and the history exactly corresponded with the usual phenomena
of that affection.

Diseases of the Articular Ends of Bones. The diseases of the articular

ends of the bones are very common, and are the source from which the

great majority of the cases spring which end in total disorganization of

the joints. Like diseases of bone in other situations, they may either be

regarded as inflammations, acute or chronic, periosteal or endosteal, and

1 Nor was this Brodie's latest opinion. He was more disposed to regard it as gener-
ally the result of chronic inflammation, though there were cases in which he thought
this explanation difficult. See Diseases of Joints, chap, iii, Brodie's Works, by
Chas. Hawkins, vol. ii, p. 167.
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tending to caries or necrosis
;
or else an attempt may be made to refer

them to the causes from which they are supposed to originate, and thus

to classify them as traumatic, strumous, rheumatic, syphilitic, etc. Both
classifications have their practical utility, but it is only in certain well-

marked cases that either is possible. It is, for instance, of the greatest

practical importance to recognize the undoubted fact that in many cases

necrosis of a limited portion of the articular end of a bone occurs, and
that in such cases the limb may be saved by the timely extraction of the

sequestrum (see Fig. 188). It is only rarely that we can be certain of

the existence of such a sequestrum before cutting into the joint ;
but a

knowledge of the fact might in some instances lead to an exploratory
incision which would save a limb that would otherwise have been ampu-
tated.

Again, it would be very important were it possible to distinguish cases

in which the disease of the bones leading to disintegration of a joint is due
to constitutional affection, such as struma, from those in which it is the

mere result of chronic inflammation after injury. But nothing is more
difficult. I have given reasons elsewhere 1 for the opinion which I formed

from the results of an extensive observation of joint disease in childhood,
and which subsequent experience has strengthened, that the common ex-

pression "strumous disease," which is applied as a matter of course to

pretty nearly every chronic joint affection not owning any obvious cause,
is erroneous and misleading erroneous in theory, since such cases con-

stantly occur in persons who show no symptoms of any strumous affection,

and in whose bodies on dissection no lesion of any kind is detected, to

which the term strumous can be applied ;
and misleading in practice,

since the assumption that such diseases are constitutional, and therefore

can only be eradicated by general treatment, is contradicted by the fact

that the total removal of the affected joint is often followed by complete
and permanent recovery. I have shown 2 that out of a large number of

cases of excision or amputation of diseased joints which would all, I

think, have been classed in the ordinary nomenclature, as " strumous "

no recurrence of the disease nor any other symptom of struma occurred

during several years in the great majority.
In sa^ying this I by no means deny that strumous children and other

strumous persons are very liable to such chronic affections of the joint-

ends of the bones. All that I assert is that a large proportion (I believe

a large majority) of those affections are independent of any constitutional

cachexia, and originate, as far as we can judge, either from local injury
or from exposure to cold and wet.

The usual symptoms of this chronic disease of the ends of the bones is

an indolent swelling, taking the form of the joint-ends, occurring gener-

ally after some slight injury and complicated frequently with more or less

synovitis. After a time inflammatory symptoms make their appearance,

viz., deepseated pain, starting of the limb, abscess exposing the bone,
which is found to be softened and carious, and finally dislocation (or. as

it would perhaps better be called, displacement) from destruction of the

ligaments. If the patient recovers, the joint becomes anchylosed, or else

the constant discharge breaks down the health, and he dies either from

the direct effects of the disease or from some intercurrent malady. The

disease, however, may be arrested at any stage. In its earliest stage,

when there is nothing abnormal except some indolent swelling of the

joint-ends, this swelling is due partly to enlargement of the bones them-

1
Surg. Dis. of Childhood, 2d ed., p. 424. 2 Lancet, Feb. 24, 1866.
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selves, but in a great measure to effusion beneath, in, and around the

periosteum. Bones in this condition will be found somewhat increase! 1

in bulk, but much diminished in consistence, their cancelli enlarged and
filled with inflammatory products in various stages, and possibly contain-

ing crude tubercle,
1

though this has been in my experience a very rare

appearance ;
and as a general rule one sees only the ordinary phenomena

of the softening stages of ostitis. This may subside under the influence

of prolonged rest, slight counter-irritation, and attention to the state of

the general health. Local rest is of the most vital importance, but it is

of equal importance that the general health should not break down under

prolonged confinement, so that if the patient's circumstances allow of it

he should have plenty of fresh air. The patient or his friends should be
warned that permanent benefit can only be expected after a very long
period of treatment, and that ultimately the joint will most likely be

anchylosed, more or less entirely.
If the case goes on badly, and suppuration ensues, it becomes neces-

sary to examine the joint carefully and thoroughly under anaesthesia.

Nothing can be worse than to irritate diseased joints unnecessarily by
repeated examination

;
but a clear idea of the actual state of the parts

can be founded only on a thorough exploration, when a decided line of
treatment should be at once adopted. The main questions in such cases

are whether the bones are exposed, or the suppuration is external to the

joint altogether, or in the thickness of diseased synovial membrane, and
whether there is a sequestrum in the articular surface. If the cartilages
are destroyed and the pus is furnished by the carious articular ends there

will be extensive crepitation in every passive movement of the joint. In
extra articular abscess the joint-ends will move smoothly and naturally
on each other. If a limited portion of bone only is exposed the crepita-
tion will only be perceptible in certain movements, and the presence of a

sequestrum, or loose portion, can be judged of partly by the limitation of

swelling to that part of the joint and the direction of the sinuses, but can-

not be confidently affirmed before incision.

When the condition of the joint has been ascertained the treatment
will depend on the extent of disorganization of the joint, on the patient's

condition, and on the rate of progress of the disease. If the bones are

so far displaced, as well as diseased, that the limb could be of no use,
even if the disease were arrested, amputation is of course indicated; so

also if the patient is not in a state to bear the necessarily protracted
treatment, or if acute traumatic fever has exhausted him and threatens a
fatal result; and in patients at all advanced in life, if the diseased joint

requires removal, it must be done by amputation. In children and young
persons excision may be practiced. The treatment of carious joints by
the application of strong sulphuric acid, as recommended by Mr. Haward,

2

may, however, save many joints which would otherwise have been excised,
and thus preserve the length and future growth of the limb, and at less

risk to life. The operation consists in making two long incisions on either

side into the articulation, wiping out from the joint all the pus and lymph
which it may contain with strips of dry lint, and then filling its cavity
with lint soaked in a mixture of one part of strong sulphuric acid and
two parts of water. This cauterizes and destroys all the diseased syno-
vial membrane and the cartilages, which come away as sloughs. The

1 See the drawings from Sir B. Brodie's caso of deposit in the head of each femur,

p. 406.
2 Chir. Soc. Trans., vol. vi, p. 13.

30
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carious bone is also disintegrated and comes away, and then the exposed
bony surfaces granulate, and osseous anchylosis ensues. Most of the
cases hitherto treated in this way seem to have done well,

1 and it is well

worthy of further trial, though the present experience of it is far too

scanty to enable us to say whether it will or will not to a great extent

supersede excision in those joints in which osseous anchylosis is desirable.

Diseases of the Cartilages. The disease to which the name of "ulcera-

tion of the cartilages" was given by Brodie, and to which it is still usu-

ally applied, is a very definite and easily recognizable affection, and one
to which the designation is, doubtless, so far appropriate that the carti-

lages will always be found to be ulcerated. But whether that ulceration

is the essence of the disease, or only one of its invariable concomitants,
may very reasonably be doubted. In my own opinion, and, I believe, in

that of most surgeons of the present day, the affection of the cartilages

plays really a very subordinate part in the disease.
2

This affection is characterized by the usual symptoms of inflammation
of the joint, but especially, and besides these symptoms, by the peculiar

painful startings of the limb and the acute localized agony which is pro-
duced by pressing the joint-surfaces together, and in the worst cases by
the slightest movement or jar communicated to the lirnb. The sponta-
neous starlings occur usually at night, just as the patient is falling asleep;
often they wake him from the deepest sleep, and they leave acute pain,

lasting long afterwards, and accompanied sometimes by severe sweating.
With these prominent and agonizing symptoms there is often very little

swelling or synovial effusion, though in other cases the symptoms oif ulcer-

ation of the cartilages follow on a regular attack of synovitis, but more

commonly the preceding symptoms are those of affection of the articular

ends of the bones.

The after-progress of the disease is in one of three directions : (l)the
symptoms may subside, leaving a little loss of motion at first, which after-

wards almost entirely disappears in some cases or persists in others
; (2)

the joint may be dislocated, abscesses may form, leaving sinuses through
which the bone is exposed and the case pursues the usual course of

chronic disorganization of the joint ;
or (3) acute abscess may form in

the cavity of the joint ;
in which case the patient usualty sinks from

pyaemia or irritative fever, if the limb be not removed.
The pathology of this disease seems to be as follows : In the cases in

which it commences as synovitis the inflamed synovial membrane is con-

verted into a pulpy mass, resembling if not identical with granulation.
These granulations advance over the surface of the cartilage and propa-

gate inflammation to it
;
so that when the inflamed synovial membrane is

lifted from the surface of the cartilage little ulcerated pits are found,
which have been worn into the cartilage by the granulations of the syno-
vial membrane. The inflammation spreads through the cartilage to the

subjacent bone. In the more ordinary cases the course of the inflamma-
tion is the reverse. From the inflamed bone it spreads through the car-

tilage to the synovial membrane.

1 I have lately had a case which proved fatal under this treatment. The child's

parents having refused amputation, he sank from traumatic fever.
2 "

Nothing can be more sure than that, of all the joint diseases which fall under
the surgeon's notice, not one originates in the cartilage." Barwell, Dis. of the Joints,

p. 287. " There is no primary disease of this structure "
(sc. Cartilage).

" All the

changes that are to be found in it are secondary to some other affection, and in the

generality of cases to disease in the articular extremities of the bone." Bryant's
Practice of Surgery, p. 823.
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The appearances of inflamed cartilage to the naked eye consist in the

formation on its surface of ulcera-

ted spots, where the cartilage is

removed in a part or the whole of

its thickness, and in a degeneration
of its substance, which becomes
fibrous (so as to be compared to

the hairs of a small brush or to the

pile of velvet), and in some cases

thickened and softened in texture.

The union also between the carti-

lage and the bone becomes much
loosened, so that the cartilages are

in some places quite detached,

though still lying over the bone;
or pieces of the cartilage may be

detached and free in the joint.
Examined by the microscope two

kinds of changes are seen in such
cases. In one, which is more dis-

tinctly inflammatory, the nuclei of

the cartilage-cells increase in size

and divide, so as to increase in

number; the contents of the Cell Acute inflammation of cartilage.-After Eedfern.

become granular; the cells enlarge
at the expense of the hyaline substance, which is ultimately absorbed, and
then the cells burst, setting free their contained nuclei, which have be-

come transformed into bodies resembling pus-corpuscles.
In the other change, which partakes more of the nature of degenera-

tion, the intercellular substance is not destroyed, but is rendered granu-
lar, and the cartilage-cells are separated from each other by a fibrillated

material, which is probably developed from the nuclei of the cartilage-
cells by a process of pro-
liferation. Rindfleisch 1

has depicted in these

more chronic instances of

inflammation canals ex-

tending through the car-

tilage from the granula-
tions on the articular

lamella to those on the

synovial membrane, into

which vessels shoot which

bring these two layers of

granulation into contact.

These more chronic

changes depend, as it

seems, partly on loss of
nutrition from the loosen-

ing of the connection be-

tween the cartilage and
the bone.

FlG - 206 -

LlllS Slight Sketch Of
Vertical section of in flamed cartilage showing the splitting into

fibres of its surface From Redfern.

Pathological Histology, New Syd. Soc. Trans., vol. ii, p. 260.
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the morbid anatomy of inflamed cartilage, which ought to be supplemented
by a study of the works named in the footnote,

1

will, it is hoped, enable the
student to understand what has been said about the symptoms and the re-

sults of the disease called " nice ration of the cartilages." The mere erosion
of the cartilages themselves does not produce any special symptoms at

least that iis the opinion of almost all surgeons of the present day
2 and the

grievous starting pains which characterize the disease are produced by
pressure on the inflamed bony surfaces which are exposed by their removal.
Sir B. Brodie himself came to this conclusion, and has expressed in the
latest edition of his work the opinioa

u that the increased sensibility in

these cases is in the bony plate beneath the cartilage rather than in the car-

tilage itself; arid that the presence of severe pains with involuntary start-

ings of the limb is always to be regarded as a sign of the bone partaking
of the disease." 3

If any further proof of this be wanted it may be found
in the fact that similar pains and startings often take place after excis-

ions of the knee and elbow, when every portion of the cartilage has been

removed, though they are not so severe as in joint diseases, partly, perhaps,
because in excision the sensitiveness of the bone where it has been divided
is less than that of the articular lamella, and partly because the muscular
action is interfered with by the wound. For there can be no doubt that
the spasms which produce such agony in ulceration of the cartilages
are due to reflex irritation of the muscles, bringing the inflamed end of
the bone into contact either with cartilage opposed to it, or, what must
be far more painful, with another inflamed portion of bone.

1. The various events which we have just noted are easily understood
from a consideration of the anatomy of the disease.

When the disease subsides after the cartilages have been ulcerated and
the bone only somewhat inflamed, no pus, or no considerable amount of

pus, having been effused into the articulation,
4 the ulcerated spot may

fill up by means of fibrous tissue, and possibly no anchylosis whatever

may take place ;
or if a slight fibrous band or bands should form between

the ulcerated spot and the opposite surface of the joint it may give way.
The formation of these fibrous bands is easily understood from the ten-

dency to fibrillation observed in the articular cartilage in inflammation
and the rapid development of vascular channels in it.

2. When the suppuration has been more considerable but chronic it

will make its way to the surface, leaving, in all probability, some part of
the bone exposed, and as the suppuration progresses the ligaments are

1
Rcdfern, Anormal Nutrition of Cartilage. Bar well, Diseases of the Joints.

Weber, Ueber die Veranderungen der Knorpel, etc. Virchow's Arehiv, Jan. 1858.

Rindfleisch, Path. Anat., vol. ii, pp. 250, 260. A. Johnstone, in Syst of Surg., 2d
ed., vol. iv.

2 Redfern says:
" Most extensive disease may be going on in many joints at the

same time, and may proceed to destroy the whole thickness of the cartilage in par-
ticular parts, without the patient's knowledge, and while he is engaged in an active

occupation." I once saw a striking ocular demonstration of the uiter painlessness of
ulceration of the cartilage. I had amputated at the knee-joint in a case of injury,
leaving the whole of the cartilage covering the femur intact. Unluckily my ante-
rior flap (which had been injured in the accident) sloughed, and the end of the femur
covered by its cartilage lay exposed. We watched the cartilage melt away by ulcer-

ation during many days till the whole bone was denuded. The patient remained
quite insensible to the process.

3 Works, by Charles Hawkins, vol. ii, p. 244.
4 Several interesting cases will be found recorded by Brodie, in which anchylosis

apparently complete has ensued on ulceration of the cartilages, without any formation
of pus See especially the case numbered xliv, on p. 242 of the second volume of his

collected works, edited by Mr. Charles Hawkins.
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inflamed and softened, so that the interarticular ligaments are apt to give

way and the capsule to yield to the pressure; of the bone now displaced

by the muscular action, and so dislocation will ensue if great care is not

taken.

Finally, the occurrence of acute suppuration in the joint needs no

explanation, since pus is furnished not merely by the cartilage but in far

greater quantity by the granulations on the inflamed synovial membrane
and bone.

The treatment of this acute inflammatory disease is at the present time
less active than it used to be

;
but still, though we have, perhaps, been

wise in giving up the excessive local bleeding and counter-irritation and
the free administration of mercury which was in vogue some years ago,
we have abundant opportunities of testing the value of more moderate

antiphlogistics and counter-irritants in the form of the free application
of leeches, blistering, or issues. The strictest local rest should be at the
same time enforced. If the joint is too irritable to bear a splint it should
be supported on all sides by some soft substance, such as a junk well

padded with tow or cotton-wool sufficiently to prevent any serious dis-

placement ;
or if such displacement has taken place before the case is

seen the limb should be at once put into as good a position as possible
under chloroform. The free administration of opium to such an extent
as will relieve the pain is necessary. In robust persons with high inflam-

mation I have ofte'n seen great improvement from a course of mercury
rapidly administered; and although conscious of the evils which follow

the indiscriminate use of mercury, in such cases I venture to recom-
mend it.

The necessity for amputation arises when the symptoms of abscess in

the joint are plain, and when in the surgeon's judgment the patient has
not strength to survive the opening of the abscess as to which enough
has been said above (p. 462).

Excision is not successful, and should not be practiced in these acute
conditions of inflammation in the lower limb

;
but in the upper limb there

is no such objection, and I have more than once excised the elbow with
success in the acute stage of the disease.

There are other degenerations of the articular cartilages, as hypertrophy,
atrophy, fibrous, fatty, and calcareous degeneration, but they produce no
known symptoms during life, and I must, therefore, refer the reader to

works on pathological anatomy for their elucidation. The extensive

changes thus found in the cartilages, with no symptoms during life,

strengthens the opinion that in the destructive disease called "ulceration
of the cartilages" the condition of the latter is really a subordinate
feature.

Loose "
cartilages," or, as some prefer to call them "loose bodies" in

the joints, are sometimes numerous. They are seen almost but not quite

exclusively in the knee-joint. Rare cases are recorded and preserved in

the elbow and other joints, but they are rather surgical curiosities than
matters of practical interest. The following will, therefore, apply to the
disease as found in the knee.

They are not usually cartilaginous, at least, if there is any true car-

tilage in them it is often in such small quantity as to escape even a careful

examination. The bulk of the body consists usually of fibrous tissue, in

which perhaps a small cartilaginous nodule may be found, and the car-

tilage is sometimes extensively or almost entirely calcified. In other

cases, however, they have been found cartilaginous throughout, and in
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some true bone forms a part or the whole of them, and I have seen a case

in which the supposed loose cartilage turned out to be a piece of semi-

solid lymph.
The causes which produce these loose bodies will throw some light on

their anatomy. Hunter believed 1 that they often arise from contusions
in which blood is effused into the joint ;

and this blood becoming organized
and then being separated from the inner surface of the synovial mem-
brane, gives rise to the loose body. And although modern pathologists

may hold different views from Hunter about the frequency of the process
of organization of blood-clots, it cannot be doubted that accident is a

frequent cause of loose cartilage. This accident may possibly produce
extravasation into some of the fringed processes of synovial membrane
in which it is well known that minute portions of cartilage may often be
found. If such extravasated fringes become subsequently thickened by
inflammation their attachment to the main portion of the synovial mem-
brane may become gradually looser, until at length they drop completely
into the cavity, and then would be found to present exactly the structure

generally seen in a loose cartilage. And this explanation of their origin
is also consistent with the fact that the}' are frequently found not per-

fectly loose, but pedunculated. In other cases, however, there is no
doubt that they originate spontaneously from the detachment of similar

fringed processes, which in some persons are found unusually large and

numerous,
2 or they may and often do originate from disintegration of the

cartilages in chronic rheumatic arthritis, and possibly in other affections

of the joints, though in these cases they are seldom made the subject of

any special treatment, the existence of the loose body being only a sub-

ordinate feature of the case. Finally, there are cases (though probably
not very many) in which a piece of the articular cartilage or even of the

articular end of the bone may be knocked off, and fall as a loose body
into the joint.

3

The symptoms which they produce are acute pain when the foreign

body gets between the ends of the bones in the movements of the joint,
often followed by more or less synovitis, so that the limits of the joint
are somewhat extended. The loose body is often plainly to be felt in the

sac of synovial membrane which extends in front of the femur, and then

ma}
T

fall into the back of the joint again and perfectly disappear. The

patient usually is quite conscious of its presence, and can often bring it

into reach when the surgeon cannot.

In the treatment of this affection it is necessary, I think, to bear in

mind that the knee-joint cannot be opened without grave danger. There-

fore in persons whose occupations are not active, and who do not suffer

much from the presence of the foreign body, it may be more prudent to

temporize with the disease by fixing the loose cartilage if possible in the

upper sac of the synovial cavity, where its presence is comparatively
harmless. This may sometimes be accomplished by circular strips of

strapping fixed above and below it, or by a bandage with a hole to re-

ceive it, and it is even possible that the loose body may at length adhere
in that position. It will be, of course, understood that the movements
of the joints are restrained meanwhile by a firm bandage or knee-cap.

1 Hunter's Works, vol. i, p. 520, and vol. iii, p. 625.
2 See the figure on p. 4, vol. iv, Syst. of Surg.
3 See the cases of detachment of a piece of cartilage, related by Mr. Teale, Med.-

Chir. Trans., vol. xxxix, p. 31
; by Mr. Brodhurst, St. George's Hospital Reports,

vol. ii. p. 141
;
and of detachment of a portion of the bone along with the cartilage

over it, by Mr. Simon, Path. Trans., vol. xv, p. 206.
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Attempts have been made to fix the loose body by driving a silver suture

through it, but not, I believe, with encouraging results. But in most
cases where the joint is otherwise healthy and the patient is obliged to

use it, the removal of the loose cartilage becomes necessary, and this is

effected in one of two ways. In both the body must be securely held by
the surgeon's left forefinger and thumb placed under it. Then in the
direct method of extraction the surgeon cuts down on the loose sub-

stance and gently squeezes it out of the wound, following it with his

finger and thumb, so as if possible to prevent the escape of synovia from
the joint. And in order that the wound into the joint may be less direct
it is well to have previously drawn the skin to one side over the loose

cartilage, so that when the parts return to their proper position the skin-

wound no longer corresponds to the opening in the joint. In the subcu-
taneous method (which is believed to be more safe, though the evidence
on that point is not conclusive) a tendon-knife is passed down to the
surface of the loose body and a bed or cavity formed for it in the track
of the knife

;
an opening is then made into the capsule of the joint,

through which the cartilage can be squeezed into the subcutaneous tissue.

There it is left, either for life or, if it causes any inconvenience, until

the opening in the joint has long healed, when it is cut down upon and
extracted. In these operations it is essential to disturb the parts as little

as possible, to unite the skin-wound or puncture immediately and very
carefully with strapping, to bandage the limb evenly from the toes, and
to fix it securely on a well-fitting splint. The tendency to inflammation
will thus be best obviated

;
but if the knee does inflame cold should be

at once applied ;
and if the inflammation increases and becomes violent

suppuration is imminent, and the case must be treated accordingly.

Chronic rheumatic arthritis, rheumatoid arthritis, osteo-arthritis, rheu-
matic gout, or nodosity of the joints, is a disease which has only lately
been accurately described, mainly by Irish surgeons Dr. Haygarth, Dr.
Robert Adams, and Prof. R. W. Smith. The tissue originally affected

(if, indeed, the disease begins in any single tissue) is difficult to deter-

mine, since we hardly ever see the disease dissected except in an ad-
vanced stage, but it is commonly believed to commence with injection of
the synovial membrane, which becomes distended with fluid, its vascular

fringelike processes overdeveloped, the joint somewhat filled with fluid,

the ligaments distended and inflamed
;
the bursae near the joint often

share in the distension
; bony deposits form in the ligamentous capsule

giving rise to the formation of the a
additamentary bones" so character-

istic of this affection;' the cartilages become degenerated and gradually
disappear, sometimes portions of them drop into the joint, forming one
kind of loose cartilage. As the cartilage disappears the articular surface
of the bone becomes polished and eburnated, the shape also of the bony
surface becomes greatly changed, the cavities being much enlarged, and
the articulating ends flattened out as if they had been partly melted and
then squeezed out into a kind of mushroom shape.

There is little or no tendency to suppuration, nor does anchylosis ensue,
though the limb may be stiffened from the unnatural shape of the bones.
In the more favorable cases, however, just the opposite issue follows

;
for

as the joint surfaces become polished on each other the movement be-

comes again free and painless.
The chief symptoms of chronic rheumatic arthritis are wearing pain in

the part, alteration of its shape, and crackling on motion. This crack-

ling is sometimes so loud as to be distinctly heard all over the room. It
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is due partly to the rubbing of the joint-surfaces on each other and partly
to that of the additamentary bones.
The treatment of this complaint when it is fully established i. e.,

when the shape of the joint surfaces is much altered and they are ex-

posed and crackle on each other is never very satisfactory. All that
can then be done is to palliate the pain by opium if necessaiy, hot douches,
regulated pressure, and support to the joint. But in the early stage the

general treatment of rheumatism carefully carried out, and particularly
residence in genial climates, and the persevering use of hot springs, may
do much to avert the occurrence of the more profound and incurable

changes in the bones and ligaments.
In a very few cases excision of the affected joint has been practiced.

Thus Dr. Humphry excised the condyle of the jaw,
1 and the head of the

femur has been excised on account of chronic rheumatic arthritis at an

unusually advanced age, and with alleged success. Such operations,
however, can be seldom advisable, since the disease is a constitutional one,
and therefore liable to present itself anew in another joint ;

nor is the

suffering which it occasions sufficient, as a rule, to justify so dangerous
an operation.

It is now universally admitted that most of the cases which have been

published as "partial dislocations," especially of the shoulder, and 'as

"fractures with ligamentous union," of processes in the neighborhood of

joints, such as the acromion, were really instances of chronic rheumatic
arthritis accompanied by changes in the shape and position of the joint

surfaces, by erosion and unnatural adhesion of the tendons near the
heads of the bones, and by the formation of the additamentary bones,
which are characteristic of this affection. (See Dr. R. Adams's work on
Rheumatic Gout, 2d ed., pp. 118 and seq. ;

and his plate iii, Figs. 1, 2.)

Anchylosis, or stiffening of joints, is of three kinds. In the first, which
is denominated the extra-articular, it depends on fibrous adhesions in

the soft parts external to the bones, such as take place in limbs which
have been long kept in constrained positions, as in the treatment of frac-

ture. In the second, or fibrous (false) anchylosis, the joint surfaces are

united by bands which pass from one articular cartilage to the other,
such as have been above described as forming after ulceration of the

cartilages or after synovitis. In the third, or bony (true) anchylosis the

articular cartilages having been removed, the bones, exposed and ulcer-

ated, unite, as in compound fracture, by granulations, in which ossifica-

tion occurs, until at length the whole becomes one solid mass of bone.
The diagnosis between bony and fibrous anchylosis can usually be made

under chloroform, for in the fibrous anchylosis some amount of passive
motion is always possible, while in the bony there is none. And again,
in bony anchylosis the muscles around the joint waste to an extent which
is never seen in the fibrous. The diagnosis between the fibrous and the

extra-articular anchylosis can be made in part by the history and in part

by the result of examination under chloroform. In fibrous anchylosis
movement is fettered by a definite band or bands. It is, therefore, per-

fectly unopposed until those bands are put on the stretch, when it is ab-

rupth7 checked. In the extra-articular it is a generally stiffened condi-

tion of all the parts around which opposes motion.
The treatment must be determined partly by the nature of the anchy-

losis, and partly by the amount of inconvenience which it causes. Extra-

1 On the Human Skeleton, p 306.
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articular adhesions can usually he got rid of by constant passive motion.

oiling the part, gradually or abruptly stretching it, or applying various

extending apparatus. Many sudden cures are effected in this and in

fibrous anchylosis by sudden wrenches, which break down the bands and
restore motion at once. Such cures are often worked bapfaazard (and
sometimes, also, it must be owned, with a definite purpose and knowledge)
by quacks in cases neglected or given up by regular practitioners, much
to the shame of the latter. Remembering the frequency of these cases,
we should be cautious of insisting too long on confinc'd positions of

joints in the treatment of accident or disease
;
and when stiffening has

taken place, and all inflammatory symptoms have subsided, a careful ex-

amination under chloroform will often detect one or more definite bands,
which can be ruptured and the part at once restored to its function,

gradually increasing passive and active motion being afterwards care-

fully insisted on.

In more extensive fibrous anchylosis there will be mu'ch more difficulty
in restoring mobility. Long patience is required on the surgeon's part,
and unusual confidence on that of the patient, before the desired end can
be reached, and often the adhesions will reform time after time. Still

even if ultimately a stiff joint is left, at least its position may be im-

proved and the limb be left useful instead of useless. Some caution is

necessary in making forcible extension in such cases to avoid doing in-

jury to neighboring parts, or fracturing the bones in childhood, or in

adults when the bone is weakened by atrophy. A useful precaution is

to hold the bones as near the joint as may be, and to rupture the adhe-
sions by short movements in the way of flexion before attempting to put
the limb straight by extension movements. Again, the tendons, in case

of old dislocation or anchylosis in false positions, are often so contracted

as to require division before the case can be successfully treated, and
this must always be done some days before the attempt at extension.

Bony anchylosis is one of the methods of cure in joint disease, and it

should not, therefore, be interfered with, unless the position in which it

has occurred renders the limb useless. In such cases the simplest plan

(and it is also the least dangerous) is to fracture the bone below the joint
and put the lirnb straight; but this is seldom possible or safe except in

childhood. When there is little change in the shape of the bones, and
the uniting medium is not very extensive, the operation introduced in the

case of the knee-joint by Langenbeck and Gross,
1 and since practiced

more frequently by Mr. W. Adams 2
in the hip-joint, of dividing the unit-

ing medium, or the bone in its neighborhood, by means of a fine saw
introduced as much as possible subcutaneously, like a teriotome, is easy
and successful. But in cases which really require any such operation
i. f

j

.,
where the change in the relative position of the bones is considerable

there is often a ver}
r

large deposit of bone around the old joint, and the

shape and size of the anchylosed articular ends has been much altered.

It may, therefore, be impossible in such cases to execute any section

really deserving of the title subcutaneous, and the operation approaches
in gravity and in extent to that of excision, and is liable, like excision,

1
Langenbeck's and Gross's operations on the knee are referred to in the New Syd.

Soe.'s Biennial Retrospect, 1867-8, p. 256
;
and in the Syst. of Surg ,

2d ed., vol.'iii,

p. 722.
2
Langenbeck's, Gue"rin's, and other surgeons' labors in this operation will be found

summarized in Mr. Adams's pamphlet on Subcutaneous Division of the Neck of the

Thigh-bone, 1871.
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to be followed by renewed disease in the divided surfaces, by exhausting
suppuration, or by pyaemia.

Neuralgia and hysterical affections of joints, though they are not iden-

tical, yet are hard to separate from each other in practice. They are

both characterized by pain which is out of all proportion to the evidence

of actual change of structure, though there is in some cases some amount
of swelling or puffiness around the joint, testifying to the presence of a

certain degree of increased vascular action, which, however, is rather the

consequence than the cause of the pain. In many cases this neuralgic
affection is only one of the symptoms of general hysteria, as testified by
the other ordinary phenomena of that state, but in other cases there is

no such general affection. True neuralgia is periodic, and is usually con-

nected with some disturbance of general health or digestion. It must
be treated, as in other parts, by anti-periodics, as quinine, arsenic, or

hydrochlorate of ammonia in full doses, and especially by attention to

the general health and the condition of the bowels, and by free exercise

of the part.
The distinction between hysterical affection of a joint and organic dis-

ease is made chiefly by noticing the disproportion between the pain and
the evidence of local lesions,

1

by the varying and inconsistent nature of

the symptoms, and by examination under chloroform, which is often per-

fectly decisive, as it is also in voluntar}' imposition. It is strange in

these cases to see how motion, which has seemed almost impossible while

the patient was conscious, becomes at once completel\
r natural when

anaesthesia is obtained, and the perfectly smooth and natural condition

of the articular surfaces testifies to the absence of all serious disease.

The diagnosis is, however, most difficult in practice, though its prin-

ciples when stated in the above suramaiy manner appear to be easy. A
careful perusal of Sir J. Paget's lectures on this topic will show that there

is no symptom of organic disease of a joint which may not be imitated

by
kt nervous mimicry," as he calls it the lameness, the permanent loss

of use, complete stiffness, wearing pain, even wasting of the muscles

around the joint; and the matter becomes still further complicated
when we reflect that on the one hand a patient most obviously hyster-
ical may, nevertheless, have articular disease, and that on the other a

patient may be suffering from nervous disease who displays no trace

whatever of hysteria. Hence Sir J. Paget dwells forcibly on the neces-

sity of commencing the investigation of the case with the local symptoms
and appearances, and giving to the latter far greater weight in diagnosis
than to the general aspect and history of the patient. But it is wise not

to be in a hurry, and only to form and announce a positive opinion, after

careful and repeated examination and observation.

The treatment of these affections is spoken of on page 386.

The above observations on the general pathology of joint diseases are

intended to be applicable to all the joints in the bod}', though they are

chiefly drawn from the phenomena of the diseases of the knee. We must

now speak more particularly, though very shortly, of the diseases of

some of the other joints.

1 Sir J. Paget dwells especially on the importance of the local temperature. In

inflammatory affections, as synovitis, the heat of the joint is perceptibly increased,

as felt by the hand laid over it, and this is not the case in nervous disorders. This

test, however, is only applicable to the superficial joints. Faget's Clinical Lectures,

p. 215.
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Disease of the Hip. The disease of the hip (Morbus Coxarius) which
is so common in the poor weakly children of our large cities, and which
is seen occasionally also in children who are more fortunately circum-

stanced, is often denominated strumous disease. But 1 should like (in
accordance with the observations made above, page 464), to commence
its description by protesting against the use of a term which includes a

theory that is not only unproved, but, as I contend, disproved by the

result of numerous cases. It would indeed be absurd to deny that

strumous children often suffer by hip disease, that hip disease is often

associated with pulmonary consumption in the family or in the person
affected, or that it is sometimes, though more rarely, accompanied by
other strumous or scrofulous affections. But I think it would be an,

equally gross error to deny that it often occurs, just as disease of any
other joint does, from local injury or exposure to cold

;
that it is suscep-

tible of complete cure, without any constitutional affection left behind it,

or any tendency to disease in any other part of the body ;
and that at

even the most advanced stage it may in appropriate cases be extirpated

by surgical operation with just the same prospect of definite cure as after

excision of any other joint. In fact, each case must be judged on its

own merits there are struraous cases of morbus coxarius and cases not

strumous, and their successful treatment depends in a great measure on
their diagnosis. The symptoms of disease of the hip are generally
divided into three stages :

1. Stage of Inflammation. The first, or inflammatory stage, is charac-

terized by starting pain at night, by pain in the knee, limping, and

wasting of the muscles. Sometimes one of these S3
7mptoms, sometimes

another, is the first which is noticed. Perhaps of all other symptoms the
loss of motion of the joint is that which is most convincing. On laying
the child down and rotating or flexing first the sound and then the af-

fected limb, the contrast between the easy and even movement of the

former and the stiff, painful, imperfect motion of the latter is very
striking. There is occasionally, but not often, some fulness of the hip
as if from effusion into the capsule of the joint, and some heat of the

parts. The limb very commonly appears to be lengthened, but this is

found on measurement to be only apparent, and dependent on the posi-
tion of the pelvis, which is adducted that is, drawn down on the affected

side so that the spine of the ilium is lower on that than on the sound
side. The opposite side of the pelvis, however, is often dropped and the

affected limb is apparently shortened, though no real change in its length
has taken place.

1

1 What the cause of the various phenomena of hip disease may be is not easy to

determine. The wasting of the muscles is a most striking phenomenon, and is present
often to a considerable extent before the diagnosis of hip disease has been formed

;

though not, therefore, before the disease has commenced (see Nunn, in Path. Trans.,
vol. xviii, p. 217) ;

and it affects, as Mr. Nunn has pointed out, nottbe muscles of the

hip only though chiefly these but also the whole limb. Sir J. Paget (Clin. Lec-

tures, p. 208) has called attention to the great extent of wasting which goes on in

these and other acute diseases of the joints, and has shown that ft is too rapid to be
accounted for entirely by disuse

; though disuse, of course, plays a part in it. The
causes also of the apparent lengthening and shortening of the limb are the subjects of
much difference of opinion. It is clear that the lengthening depends on position

only. The two main theories which are nowadduce'd as reasons for this position are

that of MM. Martin and Collincau. which refers it to the disposition of the fibres of

the capsule, and that of Mr. Barwell, which attributes it solely to a contracted con-
dition of the abductor muscles of the thigh. In the view of the French authors
there are different kinds of hip disease, and that kind which commences in inflam-

mation of the articular capsule (" capsular coxalgia," as they style it) is accompanied
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The pathological anatomy of the early stage of hip disease is not easy
to determine, and it appears to me probable that the disease commences
at one time in the ends of the bones, at another in the synovial mem-
brane or in the ligaments. On this head I would refer to the observa-

tions which I have made in a work on the Surgical Treatment of Children's

Diseases. 2rl edition, pp.435 et seq., in which I endeavor to prove that in

most cases the visible results of inflammation are first seen in or about the

ligamentous capsule and the ligamentum teres, though some cases prob-

ably commence as common synovitis, and others with low inflammation

of the bones.

2. Stage of Abscess. The second stage is that of abscess, which is not,

however, necessarily connected with disease of the bones, nor always
situated in the cavity of the joint. Very frequently it is external to the

articulation and the bones are unaffected. Examination under chloro-

form will settle this point by revealing true crepitus when the bones are

diseased, or the grating sensation of roughened cartilage when the mis-

chief is less deepseated.
3. Stage of Real Shortening. The third stage is that of real shortening.

This shortening is produced by caries and absorption of the head and
neck of the femur and of the acetabulum. The upper end of the femur
is in some cases so disintegrated that only a small irregular projection

may remain above the trochanter, and in most cases the head is found to

be diminished in size, and nearer the trochanter than natural. The
acetabulum is often greatly enlarged, and not unfrequently perforated by
ulceration. There is abscess, which has generally burst externally, either

in the thigh, the pelvis, or both. In consequence of this change of shape
of the bones there is a displacement, commonly called dislocation, but

which differs from dislocation in the very important particular that the

at first by a relaxed condition of the capsular ligament, which produces abduction

and rotation outwards, or rather necessarily involves that position, in consequence of

the anatomical disposition of the fibres of the capsule, and the muscles accordingly

place the limb in abduction. This position of the femur induces, secondarily, an

adducted position, or dropping, of the pelvis, in order to maintain equilibrium in the

erect position. After a time the inflammatory elongation of the capsule is succeeded

by induration and contraction, involving a change from the elongated to the- appar-

ently shortened condition of the limb. Thus are explained the many cases in which

elongation is the primary, and shortening the secondary symptom. Shortening,

adduction, and rotation inwards of the femur are also produced, according to these

authors, by an inflamed condition of the acetabulum and head of the femur, and by
the muscular contractions provoked by such inflammation. This species of hip dis-

ease ("coxalgic osteitis ") may occur either primarily (and thus are explained those

cases in which shortening occurs without previous elongation), or it may follow on

the "capsular coxalgia, "Which produces elongation. The real shortening everybody
allows to be produced by changes in the size and relation of the acetabulum and up-

per end of the femur. Mr. Barweli attributes the lengthening to a spasmodic condi-

tion of the abductor muscles, which he says always accompanies the distension of the

capsule; and he appears to believe that such distension is always relieved by the

bursting of the capsule before the second stage that of adduction or shortening
comes on. If I have rightly understood Mr. Barwell's theory, it hardly explains
those cases in which shortening is not preceded by elongation, nor those more

numerous cases in which there is decidedly no trace of any such perforation of the

capsule as Mr. Barweli speaks of. But both theories agree in this, that they refer

both positions to the preponderating and spasmodic action of certain sets of muscles;
and without professing myself satisfied as to the correctness of the details of either

theory, I fully agree in the main practical inference to which they point, viz., that

the early symptoms of hip disease are in a great measure muscular, and can only be

treated successfully by measures directed to the relief of muscular contraction,
i. e., by mechanical extension. Holmes's Surgical Treatment of Children's Diseases,

p. 443.
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FIG. 207.

Dislocation of the hip from disease. A preparation, Ser. iii,

No. 86, in the Museum of St. George's Hospital. System of

Surg., 2d edition, vol. iv, p. 83.

ulcerated articular surfaces are not separated from each other, but re-

main in mutual contact,
and therefore irritate each

other. To this rule there

are, of course, exceptions,
in which the head of the

femur has entirely quitted
the acetabulum

; but, as far

as I have seen, they are

very rare. In some still

rarer cases the capsule is

so stretched and the liga-
ments have so far yielded
that the head of the bone
will quit the acetabulum
and return again into it

on manipulation with per-
fect ease. I have referred

to such a case in the work
above quoted (p. 438), in

which the patient had not

suffered from any congeni-
tal affection, where there

had been no formation of

matter, and there was no

grating of the bones on
each other. But by very
slight manipulation the head of the femur could be dislocated on to the

dorsum ilii, as proved by the sensation of the head slipping out of the

socket, which could be plainly perceived ;
and the characteristic shorten-

ing of the limb was then immediately produced, and the bone could be

felt on the dorsum ilii. It was equally easy to reduce the bone into its

natural position. Dislocation from disease can always be diagnosed by
measuring the length of the limb and observing the position of the

trochanter, which is elevated above the natural level. The readiest way
of ascertaining this is by what is called " Nelaton's test." If a string is

stretched from the anterior superior spinous process to the tuberosity of

the ischium on the sound side it will be seen that the trochanter is entirely
below it, or possibly the upper border of the trochanter just touches the

string. On the affected side the trochanter rises above this line to an ex-

tent proportioned to the destruction of the neck of the femur. Or, if the

surgeon prefers it, he may use Mr. Bryant's method of measuring by the

vertical distance of the top of the trochanter from a horizontal line car-

ried through the anterior superior spine (see page 291).

Diagnosis. The diagnosis of hip-joint disease is not always easy, at

least many mistakes are committed. Excluding hysterical or neuralgic
affection, the diagnosis of which from organic disease must rest on the

same principles in this as in other joints, congenital dislocation, disease

of the knee, psoas abscess, caries of the pelvis, disease of the bursa beneath
the psoas muscle, and infantile paralysis affecting the muscles of the but-

tock, are the affections usually confounded with morbus coxarius. The
best test is the loss of motion in the affected limb. For in every one of

the affections above enumerated the suspected limb can be moved easily
and painlessly. This is the case even in those which are accompanied by
inflammation, if care be taken to relax and steady the parts which are in-
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FIG. 208.

flamed. But some special diagnostic symptoms must be added. In con-

genital dislocation there is limping, possibly wasting of the muscles, and
when the child stands on the limb there is shortening. But he moves

quite readily and actively,

though with an awkward

waddle; the length of the

limb can generally be re-

stored by traction, and
there is no pain on pas-
sive motion. In disease

of the knee there is pain
in the knee, as there

is also in disease of the

hip ;
but careful examina-

tion will show the thick-

ening and increased heat

of the parts forming the

knee-joint, the stiffness on

attempts at passive mo-

tion, and the other symp-
toms of disease of the

knee. I may just remark
in passing that disease of

the knee and hip may co-

exist, so that the proof of

disease of the knee is no
actual disproof of hip dis-

ease. In psoas abscess,
or in abscess in the iliac

fossa or buttock from dis-

ease ofthe pelvis, there are

the characteristic symp-
toms of disease of the

spine or pelvis superadd-
ed to the freedom of mo-
tion of the hip. Disease

of the bursa of the psoas
is a rare affection. It may
be known by the pain
which is produced in the

tumor on extending the

muscle, and the relief of

symptoms and freedom of

movement on its relaxa-

tion, and by the presence
of a resisting and elastic,

if not fluctuating, tumor,

Congenital dislocation of the hip. From a typical case in

which both hips were dislocated, showing the symptoms char-

acteristic of this atf'ection, viz., obliquity of the pelvis, causing

lordosis, disproportionate length of the lower limbs, the

shoulders thrown back, the legs weak and flaccid, the feet flat.

The trochanters are prominent and nearer the spine of the

ilium than natural, and the head of the thigh-bone, if of the

natural size and shape, can be felt on the dorsum ilii. From

Syst. of Surg., 2d edition, vol. v, p. 831.

of perfectly defined shape
and size, in the immediate neighborhood of the hip. Passive motion of the

joint is free and painless, except when it causes pressure on this tumor.

Infantile paralysis, when confined to the muscles around the hip (which

is rare), sometimes gives rise to mistake on a careless examination, but

the painful symptoms of hip disease are absent, and there is no obstacle

to passive motion, while active motion, if any power is left, though limited,

is painless.
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Treatment. The treatment in the earlier stages of hip disease

mainly in rest and attention to the general health. If the limb has been
drawn into an unnatural position it must be put straight under chloro-

form, which is always perfectly easy in the early stages, and extension

must be applied either by a long splint or by a weight suspended from a

pulley at the foot of the bed,
1 which is far better in children, since the long

splint irritates them and is constantly displaced. The weight must be

proportioned to the age of the child 3-4 Ibs. for a young child and 7-10
Ibs. for one approaching puberty may be taken as a rough average, but
this must be ascertained by experiment.

2
Its traction seems to prevent

the mutual contact of the inflamed surfaces, and the consequent muscular

spasms which are so painful a feature of the disease. In cases where the

inflammatory symptoms are unusually severe leeches may be applied in

the groin, and where there is much pain blisters or the light application
of the actual cautery in the neighborhood of the joint are often of service.

But prolonged rest in bed is the main agent in the cure of the disease,
and this confinement to bed, far from being deleterious, is generally
attended with considerable improvement in the general health. In sum-
mer weather, if the patient's circumstances admit of it, his bed should be

placed on a wheeled couch without disturbing him, and he should enjoy
the fresh air; but so long as there is any tenderness of the parts on mo-
tion no disturbance of the hip should be permitted. How long that may
be it is very hard to say. I have known cases treated early recover after

less than half a year's rest, while more obstinate cases will require several

years; but when taken in the earliest stage of the complaint hip disease

is often curable most completely, with no loss of motion, no change of

shape of the parts, and no defect of health
;
and this forms a powerful

motive for recognizing the earliest symptoms of the affection. Those

symptoms are often ver3
T
insidious; there is little or no tangible pain, the

child is often believed to suffer only from "growing pains," and the limp-

ing may not be constantly noticed
;
but the stiffness of the joints on pas-

sive motion, and the pain which is produced by attempts to move the

thigh, especially in the sense of abduction,
3 are symptoms which careful

examination can hardly fail to verify at any period at which the disease

can be diagnosed.
It is not advisable, I think, to open abscesses connected with diseased

hip unless there is some special reason for doing so. I have seen unmis-
takable abscesses disappear; and even if they are to burst it is better to

allow the deep parts as long a time as possible to consolidate before the

opening forms. If the abscess seems to be increasing, its evacuation by
means of the aspirator is very desirable.

In the third stage, when the bones are obviously diseased, the question
of excision becomes a practical one. The answer to this question will

depend mainly on the prospect that we believe the patient to have of

spontaneous cure
;
and this again depends on the means he has for pro-

curing long-continued rest, with careful nursing. If this can be had,
more patients I believe will get well than after excision, and with better

1 A diagram of extension by means of the weight will he found on page 300
2 1 do not see any object in using more force than is necessary to prevent pain and

insure the complete repose of the parts. American surgeons use very much greater
extension than that suggested in the text. In a case recently published by Dr. Tay-
lor, of New York, in a child aged thirteen, besides an extending apparatus calculated
to exercise a traction equal to 100 Ibs., a weight of 50 Ibs. was applied to the foot.

See London Med. Record, July, 1875.
3 Holmes's Surg. Dis. of Childhood, 2d ed., p. 441.
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limbs
;
but in the poor children whom we are often called upon to treat,

it may be more judicious to remove the parts, and if this is to be done
with any prospect of success it should not be delayed too long. The
operation is not a very severe one, and it leaves a very useful limb

;

though I think generally the shortening is greater and the union not so
firm and strong as after natural anchylosis. For the details of the opera-
tion I must refer the reader to the chapter on Operative Surgery.

Other Affections. The hip is also the seat of many other diseases. The
ordinary so-called u strumous " disease is one of the common affections

of childhood, yet an identical affection is not by any means unknown in

later life
;
and it is curious, but I believe true, that the disease in the

adult is less severe and dangerous to life than in the child. I have often
noticed this with surprise, and recently saw the observation confirmed in

a paper by Dr. Taylor, of New York. Then we meet comparatively often
with affections of the great trochanter or its neighborhood, sometimes

with, sometimes without, suppuration, which it is difficult to separate
from hip disease, and which may, in fact, spread to the hip. These are

usually the consequences of falls or blows, and they demand careful but
decisive treatment, in order, if possible, to avert the implication of the

joint. Rest and counter-irritation before suppuration sets in, and free

incision, exposure of the carious or necrosed bone, the removal of seques-
tra and the application of sulphuric acid to the softened bone are the
chief indications.

Chronic rheumatic arthritis has its favorite seat in the hip, so much so
that the disease was for a long time only known in that joint, and called

malum coxae senile. The change of shape in the parts, producing short-

ening of the limb, the wearing pain, the slow course of the disease, the

crackling on passive motion, plainly mark the nature of the affection.

The treatment is usually unsatisfactory (see p. 473).

Sacro-iliac Disease. Closely connected with disease of the hip is dis-

ease of the pelvis. In fact, we have seen that some amount of disease of
the pelvis almost always accompanies the last stages of hip disease. But
the most characteristic affection of the pelvis is that which occurs at or
near its junction with the spinal column. In many cases which are diag-
nosed as sacro-iliac disease it is probable that the disease affects the
bones of the pelvis or spine as much or more than the sacro-iliac joint
itself; but when the disease is localized in the articulation its character-
istic sign will be pain in sitting, standing, or walking; in fact, in any
action which brings the weight of the body to bear on the pelvis. On
examination it will be found that there is no pain when the hip is moved,
or when the spine is flexed or extended, provided the pelvis is kept steady,
but there is pain when the pelvis is moved on the spine. There is also

swelling or some puffiness about the part, with increased heat to the hand
or to the thermometer, pain running along the course of the lumbar

nerves, and sometimes flexion of the hip from irritation of the psoas
muscle. These latter symptoms may cause a suspicion of disease of the

hip or spine, but careful examination will show that the movements of
these parts are free and their temperature is not elevated, while the heat
and pain about the sacro-iliac joint will point to the real seat of the mis-

chief. The prognosis depends on the age of the patient, and on the stage
which the disease has attained when the treatment has commenced. When
the patient is an adult, and the disease has proceeded to suppuration, the

prognosis is generally unfavorable, though instances of recovery are not



DISEASE OF THE TARSUS. IS]

wanting. It must be treated, like disease of the spine, by complete rest,

with proper attention to diet and regimen, so that the patient may Kc

supported through the stage of exhaustion or hectic which may possibly

supervene until anchylosis is obtained. As in disease of the spine and

hip, it seems better to allow abscesses to open spontaneously, unless they
are causing irritation.

The diseases of the knee having been taken as typical of those of the

joints general^, no further remarks need be made on them here.

Ankle and Tarsus. The ankle is, perhaps, next to the knee and hip,
the most frequent seat of disease, and it is also very commonly impli-
cated in inflammation of the tarsus. It is, therefore, very important to

study carefully the diagnostic signs between disease limited to the ankle-

joint, disease limited to the astragalus, the os calcis, or the joints between
these two bones, general disease of the tarsus, and disease implicating
the ankle and tarsus simultaneously. Disease when limited to the ankle-

joint is marked by effusion into that cavity, which raises up the extensor

tendons and produces fluctuation on either side of them, and as it in-

creases presents at one or other or both borders of the tendo Achillis.

The movements of the foot on the leg are painful, and if the disease has

proceeded to denudation of the bones crepitus may be felt under chloro-

form, or there may be sinuses from which the probe can feel bare bone in

the joint. At the same time there is no increase of heat, no swelling or

tenderness over any part of the os calcis, except possibly just the upper
part where it is overlapped by the articular effusion

;
nor over the front

of the astragalus. Disease which is limited to the astragalus produces

swelling, heat, and tenderness corresponding to the position of the inflamed

bone, and, therefore, very close to the ankle-joint, but unaccompanied by
the effusion beneath the extensor tendons, or the pain on passive motion.

Still it must be allowed that the diagnosis is a difficult one, and that the

cases in which the disease commencing in the astragalus does not impli-
cate the ankle are exceptional. Such cases are, however, met with, and
it has occurred to me several times to remove the whole astragalus for

extensive disease of the bone, leaving a healthy ankle-joint, and with com-

plete success. Disease of the tarsus has very commonly its starting-point
in the joints between the astragalus and os calcis, as Sir B. Brodie long
ago pointed out, though it ordinarily begins in the structure of the bone.

When the astragalo-calcanean joint is the seat of the affection there will

be pain, tenderness, swelling, and heat about the upper part of the os

calcis, and the movement of the calcaneum on the astragalus will be pain-

ful, though that of the foot on the leg is not. Careful manipulation is,

however, necessary to discriminate this. Rest and counter-irritation

before the formation of matter, and early incision with continued rest

afterwards, are the essentials of treatment. The patient need not, how-

ever, be confined to bed after the abscess is opened. The foot should be

put up in a plaster of Paris splint, with a hole cut for the opening, and
he should go about, resting the knee on a wooden leg. In inveterate

cases, where the bone is exposed, and the disease threatens to spread, the

foot may often be preserved by excising the os calcis and removing any
part of the astragalus which is diseased. Disease of the calcaneum is

easily known by the presence of swelling limited to the bone, or of

sinuses, all of which lead towards or to it, and by the absence of all the

special symptoms above enumerated as characteristic of disease of the

ankle, astragalus, and astragalo-calcanean joints.
The presence of general disease of the tarsus is usually indicated by

31



482 DISEASES OF THE JOINTS.

extensive swelling of the whole of the foot and by pain in all its move-
ments

; indeed, all use of the foot is soon lost. And in all cases of dis-

ease of these parts the foot should be carefully examined under anaesthesia

before any serious operation is contemplated, in order to ascertain whether
or not these various affections are combined, as the}

7 so commonly are.

It would, of course, be a serious error to excise the ankle-joint or resect

the os calcis if the tarsal bones left behind be in a state of chronic soften-

ing in the one case, or the ankle joint diseased in the other. This is an
error which is, perhaps, not often committed, but it is, on the other hand,
exceedingly common to see a foot amputated for supposed

" strumous
disease of the tarsus,'' when on examination the affection turns out to be
limited to one of the tarsal bones, and the patient might have been cured

by a less extensive mutilation.

Diseases of the joints of the upper extremit}^ are as a general rule more
curable than those of the lower. Besides the generally less serious char-

acter of all affections of the upper limb as compared with those of the

lower there is the powerful consideration that the joints of the upper limb
have not to bear the weight of the body, and can be easily kept at rest

while the patient is moving about and getting air and exercise.

Diseases of the sterno-clavicular joint are rare, and as far I have seen
occur generally in persons of bad constitution, and are to that extent to

be looked on with suspicion, though recover}- not {infrequently takes

place, even after extensive abscess and destruction of the joint. Rest,
the prompt removal of sequestra, and the sulphuric acid treatment to any
exposed bony surfaces are the general indications.

The shoulder is far less frequently diseased than any of the other large

joints, notwithstanding its constant movement, and its exposure to all

sorts of injury; and when inflammatory disease does occur the prospect
of recovery with a useful limb is tolerably good, provided treatment be

early, patient, and judicious. Osteo-arthritis, however, is rather common
in later life, and will in all probability impair the use of the joint, and

prove a source of pain and trouble during the patient's life. I have

already pointed out (p. 279) how the change in shape of the head of the

bone, the new cavity which is often worn in the capsule, the erosion of

the biceps tendon, and the loss of the mobility of the joint, occurring in

this disease, have been confounded after death with the effects of partial
dislocation. The disease is easily recognized during life by the crackling
in the joint and the change in shape of the parts, together with the wear-

ing pain. The treatment is, unfortunately, a less eas}
T

problem (see p.

473).
Inflammation of the shoulder-joint may long exist without suppuration,

and its diagnosis from nervous affection demands much care, patience,
and attentive examination, under chloroform if necessary. Rest and
counter-irritation should be persevered in so long as much pain is pro-
duced by motion, but no longer. Too long confinement is apt to produce
rigidity of the lower part of the capsule, depriving the patient of the

power of raising the arm. Suppuration, when it occurs, is often directed

by one of the tendons around the joint to a considerable distance, so

that the real origin of the discharge is occasionally overlooked for a time.

Another source of ambiguity is the occasional occurrence of disease in

the bursa which lies between the deltoid muscle and the head of the bone,
and which does not communicate with the joint.

1
I once treated a case

1 The synovial fold which exists beneath the subscamilaris, and is spoken of as its

bursa, is really a part of the synovial membrane; and when the infraspinatus has a

bursa below its tendon this also forms a part of the joint.
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in which the swelling beneath the deltoid, the pain on motion, and the

crepitation which was perceived on rotating the head of the bone, led to

the diagnosis of disease of the joint. On cutting down through the fibres

of the deltoid the bursa was laid open, filled with a mass of lymph and

pus; the joint was found healthy, and all the symptoms subsided.

The excision of this joint is so successful, that, if the symptoms demand
it, no hesitation need be experienced in recommending it. At the same
time the surgeon must remember that the natural cure, by anchylosis, if

it can be obtained, usually leaves at least as useful a limb as that after

excision, and he should therefore only recommend operation when he
thinks the patient is losing ground, or when it seems necessary to hasten
the cure.

The elbow is a very frequent seat of carious disease, and in some rarer

cases of necrosis. Dislocation very rarely occurs, except of the head of

the radius, which is comparatively often found on the back of the outer

condyle. a displacement attributed to the hand having been kept in the

pronated position. This position should therefore be avoided in disease

of this joint, the forearm being placed at an acute (not a right) angle
witli the arm, and in the position midway between pronation and supina-
tion. When abscess has formed and the bone is exposed I am in the

habit of recommending excision, provided the patient is in good health.

It is true that the disease is limited in many of these cases
;
in some after

the removal of a sequestrum, or after cutting off a portion of the articu-

lating surface a cure has been obtained with a moderately useful limb,
and in many a natural cure by anchylosis would ultimately result

;
but

on the whole it seems that the free excision of the joint is both more
certain in its prospects of prompt recovery, and more promising as far

as the utility of the limb goes, than either of these other operations.
Chronic rheumatic arthritis of the elbow is generally accompanied with

a similar affection of other joints, otherwise it would be a question whether
excision might not be recommended in some of these cases. It is probably
this affection which generally is the cause of the occurrence of loose car-

tilage in this joint. Next to the knee loose cartilage is perhaps more
common in the elbow than elsewhere

;
but I never saw a case operated on.

The wrist and carpus are often diseased, and that to a very great
extent, and especially at late periods of life, in the class of patients who
are met with at hospitals, though far more rarely in persons who are

exempt from manual labor. Chronic rheumatic arthritis also attacks

this joint, and sometimes produces a pseudo-dislocation, or so changes
the relations of the parts that dislocation occurs on some slight injury.
The effects of disease of the wrist on the tendons whose action is neces-

sary to the use of the hand are perhaps as formidable as the direct injury
to the joints, and when the disease has proceeded far the results of all

methods of treatment are imperfect. The early treatment, therefore, of

such cases is very important; but from the circumstances of the patients
it is but seldom that an opportunity is obtained for it. When suppura-
tion has occurred the abscesses should be early and freely opened, the

parts should be kept at rest on a splint, and passive motion carefully

given to every joint which admits of it, the patient being also encouraged
to use as much voluntary motion as he can without much pain.

It is only in the last resort, and as a substitute for amputation, that

excision ought to be proposed.
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FIG. 209.

t\'PAFTER XXIV.
DISEASES OF THE SPINE.

CARIES of the spine, or, as it is sometimes called simply,
" disease "

of the spine, is very frequent among strumous and other weakly children
and young persons, often fol-

lowing on slight accidents,
but as often occurring spon-
taneously insidious, and
marked by few or no symp-
toms in its commencement,
but leading to the greatest
lesions in its progress, and

very frequently fatal.

It affects any part of the

spine, from the highest cer-

vical to the lowest lumbar

vertebrae, and casteris pari-
bus is more dangerous the

higher in the column the
affected part is. It has its

origin always in the spinal
column itself, i. e., in the

body of the vertebra, or the

intervertebral substance,
l

rapidly spreading from one
to the other. In the can-

cellous tissue of the verte-

bra it seems to originate
either in a deposit of tuber-

cle, which softens, or in low

inflammation, leading to sup-

puration, which spreads

through the bone. In the

intervertebral substance its

pathology is the same as

that of other ulcerations of

cartilage (see Diseases of

Joints). The inflamed bone
furnishes pus, which is at

first limited by the structures

a mass of rough, irregular bone by which the heads of the around the Spine, Condensed
corresponding ribs are anchylosed together. The projecting

spinous processes are also firmly united by bone. From a

preparation in the Museum of St. George's Hospital, Ser. v,

No. 27.

Angular curvature of the spine. The preparation is viewed

from the right side. There is no difference whatever between

the size of the two pleural cavities. The smooth surface a,

is a buttress of new bone, the result of inflammation, which

has replaced or has soldered together the remains of the

bodies of seven dorsal vertebrae. At the side of this is seen

into a kind of sac for it

210), and the abscess
remain quiescent in this

state for an unlimited time,
then dry up and be absorbed, leaving little trace of its former presence;

1 The disease almost always arises in the bone, but preparations are not wanting
showing its occasional commencement in the intervertebral disk.
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or it may spread to a considerable distance, very commonly passing along
the sheath of the psoas muscle into the thigh (psoas abscess) or between
the transverse processes into the loins (lumbar abscess), or presenting
behind the pharynx (post-pharyngeal), or making its way into some of

the neighboring cavities or viscera, so that spinal abscesses may burst

into the pleura, the lungs, the peritoneum, intestines, kidneys, urethra,
bladder, etc. The affected vertebrae and intervertebral disks are thus

gradually removed the latter often resisting their destruction longer
than the bones do

;
and then the column gradually sinks together, the

arches and spines of the destroyed vertebrae being thrust backwards

along with the spinal cord, forming an angular projection in the back

(angular curvature), while the vertebrae or the remains of vertebrae, now
brought into unnatural contact, become anchylosed or soldered together
(if the patient is to recover), and thus the humpback is produced with
which we are so familiar. The enormous loss of stature which many
of those persons present shows how extensive may be the destruction

from which a patient may recover without loss either of life or of spinal

power. At the same time the disease is very often fatal by itself, the

patient dying either from exhaustion or from the inflammation of the

sac of the abscess, or from inflammation of or pressure on the cord, or

from some complication, such as the bursting of the abscess into the peri-
toneal cavity; and a good many such patients die of concomitant internal

disease, chiefly phthisis.
The immunity which the cord so commonly enjoys in disease of the

spinal column, even when the latter is of very great extent, is so remark-
able a phenomenon that we must endeavor to give a distinct explanation
of it, as well as of the nature of the affection of the cord when it does
occur. The reasons why the cord commonly escapes disorganization
from pressure or inflammation are threefold: (1) the very gradual prog-
ress of the change of form in the column allows the spinal cord to accom-
modate itself to its new position. Also we must not forget that the

vertebral canal is much larger than the cord
; (2) the gradual falling for-

ward of the upper part of the column pushes the abscess forward, as

shown in Fig. 210, and prevents it from making its way towards the

spinal canal and propagating inflammation into its interior; and (3) the
theca vertebralis protects the medulla from implication in the affection

of the column. For these reasons the spinal marrow generally escapes
either pressure or inflammatory softening ;

but it does not always do so.

In rare cases, as the result of sudden giving way of the column, either

spontaneously or from violence (as in the well-known case in which a

quack undertook to straighten the column in a case of caries), the cord

may be crushed, just as in any other case of fracture of the spine, with
the same result of instantaneous and total paralysis of motion and sen-

sation, which will in all probability be permanent. More commonly the

spinal cord is affected only by inflammatory changes in its anterior por-
tion, or possibly by partial pressure, either from abscess pressing on it in

front or from bending at the angle, and in such cases only the motor
roots of the nerves are implicated, and sensation is perfect. It is much
rarer for sensation to be affected as well as motion, and for sensation to

be alone affected seems to be unknown.

Many such cases of paraplegia end in recovery, but in some the lower
limbs remain withered and paratyzed. The paralysis of the sphincters is

almost always temporary.
The diagnosis of caries of the spine is by no means easy in all cases.

When there is no abscess perceptible, and no curvature, the symptoms
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are pain in the back in a fixed spot, increased by movement, and particu-
larly by percussion of the affected part of the spine, sometimes to an
exquisite degree; tenderness, confined to the spinal column, and possibly
some amount of thickening or even of increased temperature around the
diseased bones. The affected part of the spine is kept rigid, producing a

very characteristic attitude when the disease is situated in the upper part

FIG. 210 FIG 211.

FIG. 210. Angular curvature of the spine in the lower part of the dorsal region. The bodies of the
lower dorsal vertebrae and the first lumbar have been extensively destroyed by caries. In the neigh-
borhood of the disease are the remains of the parietes of a thick cyst, at the bottom of which may
be seen the thickened theca vertebralis. St. George's Hosp. Museum, Ser. v, No. 18.

FIG. 211. Compression of the cord by a displaced fragment, in caries of the spine. The seventh and
ninth dorsal vertebrae have been partially destroyed, while the body of the eighth is represented only
by an angular fragment between them, which has been thrust backwards so as to compress the cord.

Paralysis, however, was not total. From a drawing (Ser. xxi, No. 40) presented by Sir B. Brodie to the

Museum of St. George's Hospital.

of the neck. Hysterical or neuralgic pain often closely simulates caries,
but is not so constant and equable ;

is usually accompanied by tender-

ness, not of the spine only, but diffused over the back, and frequently
joined with other symptoms of hysteria or with uterine disturbances.
The growth of a tumor from the vertebrae may at first be indistinguish-
able from caries, but the progress of the case will soon clear up all doubt.

Frequently the early stages of caries are not accompanied b}^ any decided

symptoms, and I have seen even large abscesses connected with extensive
caries of the spine discovered in the post-mortem examination of persons
who never made any complaint leading to the suspicion of such disease.

When curvature exists there is no longer room for doubt
;
in some few

cases, indeed, lateral curvature does to a certain extent simulate angular,
but an attentive examination will usually clear up the case.

In man}' cases of caries of the spine recovery takes place without visi-
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ble abscess, even when the deformity testifies to considerable loss of sub-

stance. In some of these cases, on dissection, the inspissated remains of

a definite collection of pns will be found
;
but there is no proof that this

is always the case. As softened bone is removed without suppuration
when the spine is eroded by the pressure of an aneurism, so it seems that

the bone when softened by inflammation may be removed without the for-

mation of pns, though this is of course more rare. It is in the remains

of old, dried-up spinal abscesses that the residual abscesses, spoken of

on p. 57, have one of their most common seats.

Spinal abscess is generally psoas or lumbar. Little more need be said

about lumbar abscess. It presents at the outer edge of the erector spinae

muscle, between the ilium and ribs, and the only questions which occur

in its diagnosis are usually whether it is a simple abscess or one caused

by diseased bone, and in the latter case whether the disease is in the spine
or pelvis. These questions will be settled by the symptoms and by exam-
ination of the parts. When the pelvis is diseased it can often be felt with

the probe ;
but the spinal disease, being situated on the front of the col-

umn, is out of reach.

Psoas abscess, however, constitutes a distinct surgical disease, the diag-
nosis of which, as well as its treatment, requires special rules. The dis-

ease in the spinal column which gives rise to it is often seated above the

origin of the psoas muscle, the pus travelling down the front of the col-

umn in the posterior mediastinum till it makes its way beneath the liga-

mentum arcuatum internum, and so gains the sheath of the psoas some-
times on both sides. It then travels down the loins, forming a fulness

which can often be distinctly recognized at the side of the lumbar spine,
and sometimes irrritating the muscle so as to produce flexion of the thigh
and pain on attempts to extend it.

1
It then fills the iliac fossa, passes be-

neath Poupart's ligament on the outer side of the vessels, crosses beneath
the femoral sheath to the inside of the thigh, where it usually stops, pre-

senting and burstingjust below the groin ;
but in rarer cases it may travel

a long distance down the thigh before it bursts. The diseases with which

psoas abscess is likely to be confounded are femoral hernia, simple ab-

scess, cystic tumor, cancer, and aneurism. Like femoral hernia, it often

has a distinct impulse. Its orifice of communication with the iliac fossa

and the portion of the abscess external to the vessels is often so small as

not to be readily discovered. But the fulness in the iliac fossa is usually

quite sufficient to distinguish it from hernia, even if the pain in the spine
and deformity be absent. And although a psoas abscess may be to a

certain extent reducible on pressure in the recumbent position, this is

merely a diminution of size, quite different from the sudden and complete
disappearance of hernia. From simple abscess and from cystic or bursal

tumor the spinal symptoms and the fulness in the iliac fossa are sufficient

marks of distinction. Cancer may simulate abscess in this as in other

regions, but the diagnostic marks are numerous. Singularly enough the

disease which most closely resembles psoas abscess is that which would
at first sight appear to be farthest removed from it, viz., aneurism, at

least that form of disease of arteries to which the somewhat unmeaning
name of diffused aneurism is given, i. e., a collection of blood communi-

cating with a diseased artery, and which is often caused by the rupture
of a small pre-existing aneurism

;
at other times by the giving way of a

diseased portion of the artery. The growth of an abdominal aneurism

1 Similar flexion and pain may, however, exist in saero-iliac disease (see p. 480)
and in disease of the pelvis.
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against the spine often gives rise to wearing pain in the back from ab-

sorption of the vertebrae; the tumor in some cases does not pulsate, and
it grows down the loins just as a psoas abscess would do. So close is the

resemblance that the mistake has been committed by some of the best

surgeons.
1

Doubtless, in most of these cases auscultation would reveal

a bruit
;
and this, though it might not be decisive of the nature of

the disease, would at least induce caution in opening the tumor, and a

preliminary exploration with the grooved needle, if the surgeon should

still desire to make the opening.
When the diagnosis of psoas abscess has been established the question

of treatment occurs. The patient must be confined to bed and kept in

the strictest repose for a very long period. It is better not even to allow

him to rise from his back, but merely to turn from side to side, but it is

not always easy to enforce such complete repose. At the same time his

strength must be supported by nourishing diet, without stimulants, and
cod-liver oil or iodide of iron may be administered internally if they

agree with the digestion. In fact, the general treatment must be regu-
lated by the constitutional condition. But the main question is

whether to open the abscess or not. As a general rule it is better to allow

it to burst
;
but if there is much pain or inflammation, or if it is increas-

ing to a very large size, it will be proper to open it. I have no doubt
that this is best done in the manner described by Mr. Lister, i. e., by
allowing the pus to ooze gradually through a veil made of lint or muslin

saturated with carbolic acid lotion, which is to be replaced b
ty the usual

carbolized dressings after the oozing has almost ceased (see p. 56). If

inflammation nevertheless occurs (which, however, has not taken place in

several cases I have treated in this way) the sac should be well washed
out by injection of carbolic lotion (1 to 40) and a drainage tube intro-

duced. Other plans are to tap the abscess with the aspirator (p. 229) or

with an exhausting syringe attached to a trocar, or to tap it with a trocar

the tube of which passes into a basin of water, so as to avoid the entrance

of air. After a considerable quantity of pus has been evacuated the punc-
ture is closed, and after a few days the operation is repeated ;

or a small

valvular puncture may be made, and
FlG - 212 - a poultice applied. The risk in open-

ing these abscesses is the probability
of inflammation supervening, marked

by shivering, fever, swelling, redness,
and oedema around the puncture, and
foulness of the discharge. This is a

dangerous occurrence, likely to lead

to death directly from fever or septi-

caemia, or indirectly from exacerba-

tion of the disease in the bones. Free

incision, washing out the cavity with

antiseptics, vigorous stimulation, and

support are the measures which should
be adopted. When the abscess has

healed, or remains in the state of a

_ mere inactive sinus, the treatment
resolves itself into that of the spinal

Apparatus for supporting the spine and re- .. A3
ceiving the projecting vertebra, in a case of angu- diseaseonly. And the treatment Of

lar curvature. spinal disease really resolves itself

1 See a paper On the Diagnosis of Aneurism. St. George's Hosp. Keports, vol. vii,

p. 192.
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into mere rest, that is to say, the bones themselves should be kept at rest,
and all the muscles which act upon them as far as is possible. So long
as the patient can be kept in bed, without detriment to his health, he is

better there than moving about; or the bed can be placed on a carriage,
and he can be wheeled into another room or into the fresh air. When it

seems expedient, on account of his suffering from confinement, and the

bones appearing to be sufficiently soldered, an apparatus may be con-

structed by which the weight of the upper part of the body is taken off

the spine and transmitted through crutches supported on rigid rods to a

girdle resting on the pelvis. This should be worn even for a considera-

ble time after it is believed that the bones have become anchylosed. The
symptoms of such anchylosis are the disappearance of pain on motion, the

wasting of the muscles in the intervertebral gutters, and the fact that

the vertebrae move altogether when the back is bent. It need hardly be
added that no attempt should be made to rectify the curvature, which,
in fact, is a necessary part of the cure, and which often becomes more
marked as consolidation becomes perfect, and the soft parts waste around
the anchylosed bones.

Disease of Cervical Vertebrae. Disease of the cervical portion of the

spine deserves special notice. It is much more fatal than the similar

affection of the lumbar or dorsal regions, and it has both special charac-

FIG. 213. FIG. 214.

Fio. 213. Caries of the cervical vertebrae and ulceration of the intervertebral disks, communicating
with the pharynx by an ulcerated opening. The membranes of the cord were found united to each
other and to the posterior surfaces of the vertebrae, and the upper part of the cord was softened, a,

section of the basilar process ; b, the opening in the pharynx communicating with the diseased spine ;

c, the epiglottis, with a portion of the tongue below it.

The symptoms were so slight that the ulcer in the pharynx was not known to have any connection
with diseased spine till the post-mortem examination. The patient died suddenly, after being in the

hospital for a few days.
FIG. 214. The back view of the same preparation, showing : a, the base of the skull

; b, the opening
of the pharyngeal abscess; c, the posterior common ligament and theca vertebralis, thickened and
turned down, in order to show the diseased bone and the opening of the abscess; d, carious and ex-

posed surface of some of the lower vertebrae. From a preparation in the Museum of St. George's Hos-
pital, Ser. v, No. 13.

ters and special dangers of its own. The disease is, I think, even more
common in childhood, relatively to adult life, than that of the other re-

gions of the spine, and it usually at first simulates mere " stiff neck," the
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pain on motion causing the child to hold its neck stiff. When the dis-

ease attacks quite the upper end of the column, so that the movements
of the head produce an immediate effect on the carious hones, the child

gets a habit of keeping the head instinctively but very carefully fixed in

a certain position which is very characteristic, and in turning often turns
the whole body, and steadies the head with both hands. Often a slight
tap on the top of the head will produce pain. There is usually thickening
around the affected vertebrae, very rarely any curvature, the small size and
deep position of the spines preventing it; often sinuses about the neck,
and frequently postpharyngeal abscess, which causes a swelling or opening
at the back of the pharynx (Figs. 213, 214). The chief danger in this

disease is that of softening of the upper part of the cord, leading to dysp-
noaa and speedy death. But another and still more sudden mode of
death is that which results from displacement of the odontoid process in

disease of the two upper vertebra, and which is illustrated by the two
annexed figures. The former (Fig. 215) shows all the ligamentous appa-

FIG. 216.

FIG. 215. Disease of the skull and upper part of the spine, in which the transverse ligament has
been almost entirely destroyed. There is a large opening through the base of the skull (occipital and

sphenoid bones) communicating with the pharynx, through which a rod is passed. Below this the

odontoid process is seen exposed by the ulceration of the transverse ligament and its vertical append-
age. Only a thin string remains, under which two black bristles are passed. The odontoid process,

however, is still retained in position by some remains of the cheek ligaments. The connections be-

tween the second and third vertebrae are almost destroyed. The flap turned up at the top of the prep-
aration consisted of the dura mater, covered externally by a quantity of thick scrofulous matter,
which had produced pressure on the spinal marrow. From the Museum of St. George's Hospital, Ser.

v, No. 14.

FIG. 216. A preparation showing displacement of the odontoid process backwards from ulceration

of the transverse and cheek ligaments in disease of the upper part of the spinal column. Death was
instantaneous. St. George's Hospital Museum, Ser. v, No. 15.

ratus connected with the odontoid process destroyed, with the single ex-

ception of a small string of the transverse ligament which has escaped
destruction, the patient having died from the extensive affection of other
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parts of the vertebral column. Had this not been the case the slight re-

mains of the transverse and cheek ligaments would have given way, and
the same result would have followed as that, which is shown by the other

figure (Fig. 210). This was taken from the body of a girl aged nine, who
had been for some time in St. George's Hospital, with disease of the

upper part of the spinal column. One day the nurse was raising her

head to wash her, when she fell back dead. The figure shows that the

whole ligamentous apparatus which confines the odontoid process has
been destroyed ;

and that process being suddenly displaced backwards
and upwards has impinged on the medulla and produced instant death.

The same accident has happened in cases where (as in that which fur-

nished Figs. 213, 214) there had been no previous suspicion of disease

of the spine. Thus, a lady was silting in her chair, and turning her
head to greet a person entering the room fell dead. Another was playing
with her child, who pulled her head back, and she died on the spot.- In
both cases this displacement of the odontoid process was found.

In order, then, to guard against the risk, not merely of this fatal dis-

placement of the odontoid process, but also of the irritation of the spinal
cord and of the extension of the disease of the bones by movements of

the affected vertebrae, the most rigid rest must be insisted on. It is not

enough merely to put the patient to bed. The head and neck ought to

be confined in a case of gutta-percha, in the moulding and applying of
which all imaginable gentleness should be used;

1 and the patient must
never be allowed to rise from the horizontal posture, the sheets being so

arranged that they can be changed without raising him. This rigid rest

must be continued until the pain on motion of the head has ceased for

some time. In other respects the treatment is the same as in disease of
other portions of the spine.

Lateral Curvature. Next in frequency to angular curvature, if not
even more common, is what is usually called lateral curvature of the

spine, though, as the curvature is not in ordinary cases merely to one

side, but each vertebra is also somewhat rotated on the next to it, the

distortion is sometimes called " rotation curvature." The annexed illus-

tration (Fig. 217) shows the spine in a very extreme example of this

deformity, so extreme that the atlas in the erect position is only a few
inches above the sacro-vertebral prominence ;

and it will be observed that

the spine is so rotated that there are vertebrae which look towards each
side and some which are directed almost backwards. This rotation of
the vertebrae is obviously caused by some active force which can only be
exercised by the muscles inserted into them. The original cause of the

distortion, however, appears to be merely passive. The deformity com-
mences in almost all cases about the period of puberty, and in girls far

oftener than in boys, the patient being weakly and sickly from confine-

ment, and possibly over-study, or from menstrual irregularity. In such

persons anything which produces habitual inclination of the spine to one

side, as the habit of standing on one leg, acting on the lumbar spine, or
the habit of carrying a burden (such as a nurse-child) on one arm, acting
on the dorsal region, may prove the starting-point of more extensive de-

formity. The muscles are now thrown into irregular action
;
and as the

attachments of the muscles on the convex side of the curve are approxi-

1 This is better on the whole than putting the head and neck into a kind of sand-

bath, as is sometimes recommended, or fixing anything on the couch to contain the

head, since these will not move along with the patient when it becomes necessary to

move him
; but, of course, the making of the splint involves some risk.
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mated their fibres become indurated and thrown into chronic action,
while the stretched muscles on the other side are proportionally weak-
ened and inactive. The displaced vertebrae are also changed in shape
by pressure, so that when the deformity has lasted long the body of the

vertebrae is much thicker on the convex than on the concave side of the

curve, and the transverse processes almost locked together, and the de-

formity is, at that stage at least, incurable. When the spine in either

the lumbar or dorsal region is thus primarily curved a somewhat similar

secondary incurvation commences in the dorsal or lumbar region, pro-
duced by the efforts necessary to maintain the balance of the body. This

secondary curve is, however, always less marked than the primary one.

A third compensatory curve in the cervical region may sometimes be

traced in cases of extreme lateral curvature, as in Fig. 217. Lateral

FIG. 217.

A preparation of extreme lateral curvature (or
" rotation curvature ") of the spine. From the Museum

of St. George's Hospital.

curvature in the dorsal region produces, in the first place, a displacement
of the ribs and scapula upwards on the convex side of the curve, so that

that shoulder is raised higher than the other. This is commonly on the

right side, and the first thing which attracts attention is the u
growing

out" of that shoulder, as it is termed. When the deformity is extensive

and confirmed the thorax will be greatly altered in shape, so that the ribs

are flattened down, the intercostal spaces nearly obliterated, and the

cavit}
7 for the lung greatly narrowed, while on the other side it is the

reverse. In the lumbar curve the distance between the last rib and the

ilium (i. e., the flank) is much increased on the convex side of the curve,
while on the concavity it is so much diminished that the patient is some-
times annoyed by the rib impinging on the ilium; this produces consid-

erable falling in of that flank. The hip also is raised and prominent on
the convex side of the curve.

The diagnosis is generally simple. The patient being stripped, the line

of the spinous process should be dotted with ink as she stands with both
feet flat on the ground and planted together. She should then be made
to stoop ;

the position of the shoulders should be compared, the distance

between the ilium and last rib on either side ascertained, and the extent

of the thoracic and lumbar curvatures compared. The only affections of

the spine which it is possible to confound with lateral curvature are : a,

curvature from caries
; 6, curvature from rickets

; and, c, curvature from
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empyema. Tn some very rare cases of caries of the spine the sides of
the bodies are either entirely or chiefly affected and the spine falls to one
side instead of directly backwards; but on attentively investigating the

history of such a case there is never any difficulty in discovering its na-
ture

;
the curve is always limited to a few only of the vertebra instead of

being diffused over the whole region, and is always accompanied by more
or less of angular deformity. The curvature from rickets is usually also
of an irregular kind, the softened vertebrae projecting backwards as well

as to one side. It commences at quite a different period of life from the

ordinary lateral curvature, and is generally, if not always, accompanied
by deformity of other bones, as the legs or forearms. The curvature
which follows on empyema is a truly lateral curvature, accompanied by
no rotation, and is always easily distinguished from lateral curvature by
the history and by the sinuses.

1

Having fixed the diagnosis, the next thing which is to be done is to

ascertain the. cause and how the disease has commenced. If it has com-
menced in the lumbar region as a consequence of inclination of the pelvis

depending on unequal length of the limbs (as in diseased hip), the first

step in the treatment is obviously to restore the length of the limb by a

proper boot, and thus to act on the pelvis. If it seems to depend on a
habit of standing on one leg or of dropping one shoulder, that habit must
be corrected and the patient carefully drilled. Any habitual exertion
that tends to distort the spine (as carry-

ing a weight, working at a one-armed FIG. 218.

trade, etc.) must be given up. Gym-
nastic exercises which call the muscles
of the two sides of the body into equa-
ble action are extremely useful, under
careful supervision, in the early stage
of the disease. A long rest in the re-

cumbent position, and with the body
in a perfect state of extension, in the

middle of the day, after dinner, is also

very desirable, as avoiding over-fa-

tigue. The general health must be
cared for, and steel is generally indi-

cated. An apparatus may also be ap-

plied to press gently on the convex
side of the curve in the back and to

separate the ribs from the ilium on the

Concavity Of the loins. When the Curve Apparatus for supporting the spine and press-

j j ., ,. . ing the projecting part of the thorax and spine
IS pronounced and the disease invet- towards the middle line in a case of lateral cur-

erate nothing can be done to correct vature.

the existing deformit}', though the ap-

plication of an instrument may be still advisable, in order to prevent it

from increasing.

Other Spinal Curvatures. The other curvatures of the spinal column
are kyphosis, or the general antero-posterior curve which is common in

weakly children and in old men
;
and lordosis, or the incurvation of the

bodies of the lumbar vertebrae forwards. The term kyphosis is sometimes

applied to all antero-posterior displacement, including angular curvature
;

but it seems to me better to speak of the latter by itself. Kyphosis oc-

1 On the difference between the ordinary lateral curvature and that from empyema,
see a treatise by Dr. Little, On Spinal Weakness and Spinal Curvatures, 1868, p. 73.
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curs in early infancy from mere relaxation. In fact, the spine has no

pronounced curves in early life, and when the baby is made to sit up for

a time the back will always be found to be bowed
;
but this bend is only

temporary, and is effaced by suspending the body from the shoulders.

Weakly children suffer in the same way from what is called in schools
' cat's-back "the chin poking forward and the spine projecting often to

such an extent that the case is mistaken for one of incipient angular cur-

vature. But attentive examination shows that the curve is uniformly
distributed, unaccompanied by pain or inflammation, and capable to a

great extent, if not entirely, of obliteration by gentle extension or sus-

pension. It will disappear with rest, strengthening, and correction of

any lazy habit of stooping ;
and if extreme some bandage to the back

may be necessary. The kyphosis of old age can hardly be mistaken. It

is not susceptible of more than partial relief from rest and support.

Lordosis, or saddleback, is caused chiefly by disease or congenital dis-

location of the hip (Fig. 208, p. 478). It is, therefore, a secondary change,
the treatment of which must consist mainly in the correction of the pri-

mary displacement. The forward inclination of the pelvis which produces
the lordosis is necessitated by the backward displacement of the centre

of gravity of the body, caused by the dislocation of the hip, hence the first

step is, if possible, to remedy this displacement. This may be sometimes

effected, in congenital dislocation, by fixing the head of the bone, if mova-

ble, in or near its natural position, or in anchylosis by dividing the neck
of the bone and putting the limb straight. When this has been done
extension by an appropriate instrument will diminish the lumbar curve,

though it is not probable that it will succeed in wholly rectifying it.

Anchylosis of the spine is another condition not very uncommon iu old

age, and is one of the causes of the rigidity of the spine in advanced life,

though by no means the only or, perhaps, the most common. It is proba-

bly allied to, or associated with, chronic rheumatic arthritis. The anterior

common ligament is often in these cases found converted into a mass of

bone, and the ossification seems to have invaded also the intervertebral

disks. It is, of course, incurable.

Cancer of the Spine. Tumors of all kinds may be found in the spinal

canal, but I cannot spare the space necessary for their detailed descrip-

tion, nor do I consider it necessary. The symptoms are those of irrita-

tion or of pressure on the cord, together with absence of proof of any
disease in the bones

;
but the diagnosis is seldom made quite confidently

till a post-mortem examination shows the nature of the tumor. The only
other affection I shall speak of is the carcinomatous deposit which is

found in the bones of the spinal column, sometimes as a primary disease,
sometimes as secondary to cancer in other parts, and especially to scirrhus

of the breast.
1 The disease is seen at all periods of life (Mr. Hawkins

relates the case of a child five years of age), but is more common after

middle age. The form of cancer is usually encephaloid, though scirrhus

is not unknown. The symptoms are often very severe great pain, severe

muscular spasms from irritation of the nerves emerging from the affected

portion of the spine, paralysis more or less extended, rapid emaciation,
and death. When the disease occurs primarily the diagnosis can only
be confidently made when the tumor can be felt, though the severe

localized pain and the rapid wasting may cause a suspicion of the nature

of the malady. In cases where cancer in other parts has preceded, or is

1 See Caesar Hawkins's Contributions to Path, and Surg., vol. i, p. 380
;
Med.-Chir.

Trans., vol. xxiv, p. 45.
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There are often other deformi-

FIG. 219.

still present, less hesitation will be felt.
1 All that can be done is to

soothe the patient's sufferings by the free use of narcotics, and to insist

on total rest.

Spina bijida is a tumor formed by a congenital hernia of the spinal
membranes (dura mater and arachnoid), through a cleft left in the arches
of the vertebrae by incomplete coalescence of their lamina*. The disease

is more common in the lumbar than in any other region (though it mav
occur in either the cervical or the dorsal), and this is consistent with the

fact that the closure of the arches takes place gradually from above down-
wards. As in the analogous tumors in the brain (meningocele), there is

not only want of closure of the bones but also dropsical effusion in the

sac of the membranes. The sac of the tumor is formed by the skin and
the dura mater and arachnoid, and it always contains the cerebro-spinal
fluid. Sometimes also the pia mater and the cord, or in the lumbar region
the nerves of the cauda equina, are carried into the sac, and united to it

in the middle line (Fig. 219). In some cases the skin is more or less

deficient over the tumor, exposing the membranes through which the

fluid shines as through a thin bladder. On the other hand the skin has
been found much thicker than natural

ties, such as clubfoot, harelip, hydro-

cephalus, or meningocele ;
and if the

child survives, permanent paral}"sis
of the sphincters or paraplegia may
result. But as a general rule such
children do not long survive. The
tumor often bursts, and fatal convul-

sions come on, or the child is too weakly
to resist some of the ordinary ailments

of infancy. Still there are cases on
record in which a person with spina
bifida has been known to survive to

and beyond middle life
2 without any

apparent drawback from the disease
;

and at least one remarkable instance

is recorded in which a tumor which
was believed to have been a spina
bifida (though it was more probably a

meningocele) gradually lost its com-
munication with the cerebro spinal

canal, and was removed from the

back of the neck as a simple cyst ;

3

and. other instances of spontaneous
cure are recorded. Viewing, then,
the great danger of any effectual sur-

gical treatment, it seems better to

watch the case carefully, and not to

interfere unless the tumor is growing.
In that case the tumor should be tapped with a fine trocar on one side,

Spina bifida, taken from a child who died a

fortnight after birth, the immediate cause of

death being sloughing of the parietes of the sac.

The arches of the three lower vertebrie and

part of the sacrum are deficient. The cauda

equina passes into the tumor, and some of the

nerves are spread out upon the inner wall of

the sac, whilst others intersect its cavity. St.

George's Hospital Museum, Ser. v, No. 54.

1 I saw a singular case of cancer the other day, in which, after severe pain in the

spine, but without paraplegia, one of the vertebrse was found to crepitate distinctly
on the other. After a few days this symptom disappeared, the soft mass having
grown in between the two vertebrse

2 In a published case the patient survived to the age of fifty, and I have heard of

older cases in private. See Holmes's Surg. Dis. of Childhood, p. 83.
3
Solly, Med.-Chir. Trans., vol. xl, p. 19.
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since when the nerves are in the sac they always adhere in the middle

line, and as much of the fluid should be drawn off as will decidedly relieve

the tension. A shield or compress of gutta-percha, well padded, should
then be applied. Under this treatment, by repeated tappings, some cures

have been effected.
1 In other cases there seems no doubt that a radical

cure has been produced by the injection of tincture of iodine. Perhaps
the best plan is to draw off a good part of the fluid through a fine trocar,
and then inject a drop or two drops of the pure tincture of iodine into

the remaining fluid.'
2

Attempts have been made in tumors which are

pedunculated and which, therefore, are less likely to contain the cord
or nerves to obliterate.the neck by the gradual pressure of a clamp, and
such tumors have even been successfully removed. 3

It must be left to

the surgeon's own judgment whether he thinks it justifiable to risk this

last resource. The pedunculated condition of the tumor and its high
position are doubtless favorable circumstances for the success of the

attempt. Yet it might be argued that such tumors would very probably
remain inactive. I have never but once performed the operation myself,
and then on a tumor in the loins, in the case of a girl set. 8, whose life

was rendered intolerable from permanent paralysis of the sphincters, but

spinal meningitis soon set in, and proved fatal by opisthotonos.
I ought to add that there are tumors which may be mistaken for spina

bificla. I have seen a fatty tumor allowed to grow to an enormous size,

under the idea that, being situated in the middle line of the spine, it was
a spina bifida

;
but this was only for want of careful examination. But

congenital subcutaneous tumors, when situated exactly in the middle line,

may lead to greater difficulties.
4 In almost all spina bifida tumors, how-

ever, the sac swells up when the child cries, and the edges of its aperture
can be felt when it is flaccid. Some malformations are classed with spina
bifida in which the whole spinal laminae are deficient, and others in which
the ventricles and the central spinal canal are distended, and the sub-

stance of the cord spread over the sac, but they are of little practical

interest, being incompatible with life.

CHAPTER XXV.
DISEASES OF MUSCLES AND BURSvE.

MUSCLES are liable to rupture from injury such as occurs not un fre-

quently in the pectoral muscle when a man in falling grasps at a bar and

suddenly brings the whole momentum of his body to bear on the flaps of

1 Sir A Cooper, Med.-Chir. Trans., vol. ii.

2 Brainard injects sjss. of a solution of 5 grs. of iodine and 15 of iod. of pot. to the
oz. of water, washing the sac out afterwards with water, and reinjecting some of the

original cerebro-spinal fluid. Velpeau injects a spina bifida, like a common hydrocele,
with a diluted solution of iodine.

3 Wilson, in Path. Trans., vol. xiv, p. 214. Several other cases have been since

recorded.
4 See T. Smith, in St. Bartholomew's Hospital Reports, vol. ii, p. 25.
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the axilla
;
or from overexertion, as is common in the gastrocnemius ;*

or from spasm, as occurs sometimes in the rectus abdominis in cases of
tetanus (sec pai>v 8(>). The usual seat of rupture is at the junction of

the muscle ami tendon, but it very commonly also takes place in the

centre of the muscular belly, as is seen in the pectoralis major and the

biceps flexor cubiti.
2 The diagnosis is easy when the accident is recent,

from the hollow which replaces the natural outline of the muscle; but
when the injury is of some standing, and the seat of rupture has been
filled up with the products of inflammation, it is very difficult to distin-

guish it from some form of innocent tumor.
The treatment consists in relaxing the muscle by some apparatus which

will bring its two ends nearer together, and by careful and even bandag-
ing, in order to push the muscular fibres downwards and diminish the

gap. The prospects of ultimate recovery in the case of the gastrocne-
mius, which is the muscle most commonly the seat of this injury, are

good. Hunter, we are told, "did not confine himself to bed for this ac-

cident, but continued to walk about during the cure. His mode of treat-

ment was to keep the heel raised, and to compress the muscle gently with
a roller, by which any fresh separation of the ends of the tendon by
spasmodic or involuntary contraction was prevented, for he found that

by no voluntary impulse could he excite them to contract after the rup-
ture of their tendon. ... It was ascertained at Mr. Hunter's death that

the union of the ruptured tendon was by ossific deposition."

Inflammation of muscles, as far as it can be distinguished from that

of other parts, occurs usually in the course of rheumatism or syphilis.
The u

gummatous
" tumors which form in the later secondary or tertiary

stages of constitutional syphilis may often be recognized in large muscu-
lar masses, such as the gastrocnemius or the scapular muscles, forming
rounded, hard, movable tumors, which are painful, especially at night,
and are very slow in their progress. They show very little tendency to

suppurate. They are usually quickly removed by a course of iodide of

potassium, perhaps assisted by iodine externally.

Inflammation of Tendons. The sheaths of the long tendons of the
forearm are often found inflamed after excessive exercise as after a
hard day's rowing forming a long sausage-shaped swelling, inflamed
and tender, and giving a peculiar creaking sensation to the finger when
the muscle acts and sets in motion the lymph contained in its sheath

(
u tenosinite crepitante

" of French authors). This inflammation usually
subsides rapidly by rest and the application of iodine.

Whitlow is a popular name given to inflammation in or in the neigh-
borhood of the sheath of one of the flexor tendons of the fingers.

Surgically speaking, however, there are various forms of this disease.

The common whitlow, or paronycbia, consists usually of a collection of

purulent fluid between the skin and epidermis ("phlyzacious pustule,"
as it is sometimes called), and requires nothing but the division of the

epidermis and a little common dressing. In other cases abscess forms
below the skin, and should be early opened. This, however, involves no

1 John Hunter ruptured the tendo Achillis in dancing at the ago of forty. Hunter's

Works, vol. i, p. 34.
2 In some cases it is probable that only the fascia covering the muscle may have

been torn, allowing the fibres to protrude through the rent when the muscle acts, but
not involving any actual lesion of the muscle itself.

32
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danger to the finger. But the acute inflammation inside the sheath of

the tendon (paronychia tendinosa, orperiosteal whitlow) is a very serious

disease, and is too often, through the mismanagement of ignorant per-

sons, permitted to go on to the destruction of the finger or even of the

hand. It arises usually after punctured or poisoned wound, sometimes
without known cause, as a deepseated and veiy painful swelling, gen-

erally in the middle phalanx of the finger, with very little redness, and
with a very slight amount of swelling compared to the pain, which
is often so violent as to prevent the patient from sleeping. The part is

exquisitely tender; it is too tense for fluctuation to be felt, but matter
will generally form, and an incision is urgently needed, whether suppu-
ration has or has not taken place. The relief to the pain and tension

afforded by a free and deep incision in the middle line of the finger is

decisive and immediate
;
and if the incision be made before abscess has

formed, so much the better for the integrity of the part. If, on the other

hand, it is delayed, the inflammatoiy effusion will separate the tendon
from the vessels which supply it, and cause sloughing of the tendon

;
or

suppuration will penetrate the periosteum, producing necrosis of the

phalanx ;
or may even burrow backwards into the palm of the hand and

destroy the whole function of the member. 1

The incision is very painful, although the pain is only momentary, and
therefore chloroform may be given, especially as it renders it easier to

incise the parts with the requisite freedom. The bleeding should be en-

couraged by putting the hand into warm water. Then the hand should
be elevated on to the opposite shoulder, and a large poultice applied.

Housemaid's Knee. The most common of all the diseases of bursae is

that enlargement of the bursa patella?., which is popularly called "house-
maid's knee," inasmuch as women of this class are most liable to it, from
the irritation of constant kneeling in their work. It is, however, by no
means confined to housemaids nor entirely to the female sex, though
men are rarely the subjects of it. The disease is also sometimes referred

to injury with extravasation of blood into the bursa. In either case the

effusion must be referred to inflammation, though frequently of so low a

type that no inflammatory appearances are perceptible. It forms a prom-
inent rounded tumor, covering the lower part of the patella, and in

contact below with the capsule of the joint, usually too tense to allow of

the feeling of fluctuation, though in other cases this may be perceptible.
There is generally no pain or inconvenience at first, except the obstruc-

tion which the swelling causes to kneeling; but afterwards from persist-
ence in following the occupation, acute inflammation often comes on,
with great swelling, oedema and redness extending around the joint,
much pain, rigors, and other feverish symptoms. Such cases are occa-

sionally mistaken for abscess in the joint ;
but the buried condition of

the patella shows that the greater part, at least, of the abscess is exter-

nal to the articulation; and though it is no doubt possible for a bursal

abscess to make its way into the joint, yet it very rarely happens. Such
abscesses should be early and pretty freely opened. It is a good plan to

make an incision in front, then pass in a director and cut down on its

point on either side of the cavity, so as to insure a depending opening
on either side. Bursal abscesses, as far as I have seen, almost always
do well.

The ordinary chronic enlargement consists at first merely of the bursa,

1 See two eases recorded by Mr. Tatum in Syst. of Surg., 2d ed., vol. iii, p. 648, in

both of which amputation of the forearm became necessary.
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filled with a fluid much resembling synovia, and containing small por-
tions of fibrin

;
at other times more or less blood is mixed with the

fluid. As disease progresses the walls of the bursa thicken, the portions
of fibrin in the fluid increase, forming a number of " millet-seed "

bodies.

which can sometimes be felt creaking in the sac when it is handled. As
the thickness of the walls increases, the cavity becomes encroached upon

though the tumor may increase in size also and sometimes the <-vst

is converted into a solid, fibrous tumor. Far more commonly, however, a

small cavity containing small lumps of fibrin or altered blood will be

found at a very advanced period of the disease
;
and even when the

tumor is solid throughout, its centre will be observed to be much softer

and more succulent than its circumference (see Fig. 151, p. 347).
At its commencement the disease is very amenable to treatment. Per-

fect rest, with slight counter-irritation, as by tincture of iodine or a blister,

repeated from time to time as may seem necessary, will remove the swell-

ing; in fact, I have seen many of these bursse subside altogether by
simple confinement to bed. If the cyst is large, but not thick, there is

no objection to drawing off the fluid with the aspirator, and then strap-

ping the part; or if the fluid recollect applying a blister. When the sac
is very thick these means will not succeed. A seton kept in till it causes

suppuration will produce the obliteration of the cavity, and the thicken-

ing will to a great extent subside, but not entirely. After the seton an

irregular cicatrized mass will be left, disagreeable to kneel upon. Be-

sides, the treatment is painful and not free from danger. Incision is

necessary when suppuration is clearly present, and is quite justifiable
when it is only suspected. If no pus is found the sac is evacuated, and
will probably fill up by granulation. Incision and pressure is a very
valuable plan of treatment in many cases, much less dangerous and

painful than the seton, and often likely to obviate the necessity of re-

moval when the walls are even of considerable solidity. It is warmly
advocated by Mr. Savory,

1

who, indeed, says,
u

it may be adopted in

almost every case." It consists merely in puncturing the enlarged bursa
with a lancet or small knife at its most prominent part, evacuating its

contents, and bringing the walls together as accurately as possible with

strapping. The patient need not be confined to bed, though this is in my
opinion desirable. Sometimes the cyst does not refilL If it does, it

must be again punctured, and will then usually suppurate, when a poul-
tice is advisable. The thickened walls melt down in the suppuration, and
when the wound closes only an ill-defined hardness is left. The pressure
of the strapping should be kept up in cases which do not suppurate for

a week or fortnight after the cure appears complete. But when the walls

are much thickened the total removal of the tumor is the most advisable
course. It can hardly be denied that the operation involves some risk,
but this cannot be great, for I have removed many such tumors, and
seen many others removed, and never heard of any bad consequences.

2

The surgeon will remember that the lower part of the tumor is in contact
with the capsule of the joint. A free incision is to be made from top to

bottom over the middle line of the tumor and the skin full}' dissected

back on both sides. Then the upper portion of the tumor is separated

1 St. Bartholomew's Hospital Reports, vol ii, p. 79
2 Mr Erichsen speaks of the occasional occurrence of abscess spreading into the

ham, which he attributes to the layer of deep fascia having been divided, which, after

surrounding the knee, is fixed to the borders of the patella. Science and Art of Surg.,
5th edition, vol. ii, p. 250. I have never seen this complication, but it furnishes an-

other motive for carefully keeping the edge of the knife on the tumor during the

dissection.
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from the periosteum of the patella, and in removing; the lower part from
the contiguity of the joint care is taken to put the cellular adhesions

which fix it on the stretch and divide them with the edge of the knife

turned towards the tumor. In this way it is impossible to wound the

joint. The wound is to be strapped up carefully, and the limb put on a

splint and carefully bandaged from the foot upwards.

Affections of Various Bursse. Numerous other bursse exist in the

normal condition or are developed from constant friction between the

skin and an undertying bone. There is one on the anterior aspect of the

upper end of the tibia, between the tubercle of the tibia and the liga-

meutum patellae, which is occasionally though rarely found enlarged ;
one

over the olecranon, which is peculiarly apt to enlarge in miners, from the

attitude in which they constantly work, and is then denominated "miner's

elbow ;" and several in the popliteal space,
1 one of which, that beneath the

tendon of the semi-membranosus muscle, is comparatively often enlarged,
and when it shares the pulsation of the popliteal artery lias been mistaken

for aneurism, though such a mistake can only be accounted for by care-

lessness. The bursa under the tendon of the psoas is another instance

in which a natural bursa is occasionally enlarged. The subject has been

treated of in reference to the diagnosis of hip-disease on p. 477. None
of these bursal enlargements (if we except the last) are difficult of diag-
nosis to one who remembers their position and the fact of their occasional

diseased condition. But if any hesitation is felt as to the nature of the

tumor the grooved needle will solve the difficulty at once. They must be

treated in the same way as housemaid's knee, by blisters, iodine injection,

or incision. And if they suppurate, as some are very prone to do, es-

pecially that over the olecranon, they should be laid pretty freely open.

Suppuration in this bursa often produces a diffused inflammation extend-

ing down the forearm, which is sometimes mistaken for phlegmonous
erysipelas, but which really requires no treatment beyond the free evacua-

tion of the bursal abscess.

In treating the bursae which are comparatively often found in the pop-
liteal space the surgeon must remember that those at the outer side of the

ham almost alwa}'s communicate with the joint, and that beneath the

tendon of the semi-membranosus not unfrequently does so. Great care,

therefore, is necessary to examine the limb in various positions, in order

to ascertain whether this is the case before any active treatment is under-

taken. The communication, if it exists, can generally be opened by flex-

ing the knee, and then some or all of the fluid in the bursa can be pressed
back into the joint. When this is the case no operation is admissible.

When the bursa does not appear to communicate with the joint, if the

patient suffers much inconvenience from the presence of the tumor, and

external applications with rest have failed to cr.re it, it will be justifiable

to inject it with iodine, or to put a fine seton through it. But such bursae

often exist and attain a large size without giving the patient any trouble.

I saw a man the other day who had been for more than ten years an able

seaman in her Majesty's navy, and who had never suffered in the least

from the presence of the bursa, though it was unusually large.

Bursse of new formation are found over the displaced bones in clubfoot,

over the end of the fibula in tailors, and in many parts of the body subject
to pressure ;

and accidental or irregular bursae are m
;

et with in various

1 For an account of the normal anatomy of these bursse see Gray's Anatomy, 7th

ed., p. 415.
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parts e. r/., over the hyoid bone or larynx but they seldom grow to a
size requiring any serious treatment.

Bunion. A bunion is a bursa formed over the half-dislocated phalanx
of the great toe from the pressure of the boot. It is often followed by
destructive disease of the joint. But it does not always (at least at fir-1

communicate with it. When the affection is confined to mere inflamma-
tion of the bursa rest and soothing applications will probably subdue it,

and its recurrence must be obviated by some change in the shape of the
boot. If it suppurates it is better to allow it to burst without interference;
but if the matter will not come to the surface it must be incised, and then
if it does not seem to communicate with the joint its interior may be
rubbed with lunar caustic or the strong nitric acid, in order to procure
its obliteration. If the joint is involved the shortest and, on the whole,
the best course for the patient is to amputate the toe, though if the patient
wishes it there is no objection to the resection of the diseased joint. It

is doubtful, however, whether this operation, even if successful, will leave
the foot more useful than after amputation of the toe.

Ganglion is the name given to an enlarged bursa which is developed
in connection with one of the tendons. Such bursae are most common
on the back of the wrist, on or near the extensor secundi internodii

pollicis, though they are not rarely developed in other tendons. The
exact connection of the sac with the tendon does not seem to be quite

clearly ascertained. It forms a small, hard, round swelling at the back
of the joint, and the main symptom which it causes is weakness of the
wrist and hand, sometimes to an extent which is hard to reconcile with
the apparent triviality of the affection. It has been clearly proved that,
in some cases, at any rate, a ganglion owes its origin to a protrusion of
the synovial membrane of the wrist or carpal joints,

1 and this is probably
often, if not always, the nature of those ganglia which present deep in

the wrist under or close to the radial artery ;
but that the more superficial

and movable ones are formed in the same way is at an}
7 rate unproved.

Nor is it proved or probable that as a rule they have any open com-
munication with the sheaths of the tendons, though they are believed to
be often developed by an outgrowth from them originally, the communica-
tion between which and the sheath of the tendons has become obliterated.
A ganglion almost always contains a clear gelatinous fluid exactly re-

sembling thin jell}*.

The treatment consists in freely dividing the ganglion subcutaneously,
squeezing out the contents, and applying pressure. The old rough method
of bursting the sac by a blow of a book or by forcible pressure was essen-

tially the same, but it is far less certain, more painful, and is besides

excessively rough and unsurgical. It is far better to pass in a tendon-
knife at a little distance from the small round lump, apply its edge fairly
to the side of the tumor, and cut the sac across as freely as possible.
Then all the contents of the sac are to be squeezed out whether through
the puncture or into the cellular tissue does not matter and pressure is

to be applied by means of a piece of sheet lead or other firm substance

carefully strapped on to the remains of the sac. This method succeeds
in the great majority of cases, but in some the tumor refills even after it

has been subcutaneously divided with all possible care many times. Such
cases may usually be cured by a seton of two or three threads run through
the sac, and kept in till suppuration is set up, when it can be withdrawn.

1 There is a preparation in the Museum of St. George's Hospital showing such a
communication in a case of ganglion. See also Nelaton, Path. Chir., vol. v, p. 905.
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If this also fails the choice is between laying the ganglion open and dress-

ing in the cavity till it fills up, or dissecting it out.

The compound palmar ganglion is a tumor or cyst developed in the
sheath of the common flexor tendons passing under the annular ligament
of the wrist. It forms a tumor which presents in the forearm and in the

palm, extending on both sides of the annular ligament which binds down
its central part; and often, on making the patient move his fingers, a

creaking sensation is perceived, caused by the "millet-seed" bodies
which are found in it. These are small masses of lymph, often very nu-

merous, which are almost always contained in these compound ganglions.
The wrist is very much limited in its movements in these cases, and some
of the fingers also are sometimes entirely deprived of motion, flexed into
the palm, and utterly useless. The main obstacle to the cure of the dis-

ease is the presence of the millet-seed bodies
;
when these are evacuated

the case generally does well. I have never hitherto seen a case of this

disease in which any progress to cure was made until these bodies had
been evacuated, and I have now given up as useless any attempts to cure
it by blisters or injections. The best plan is to make a limited incision

into one part of the tumor (that in the forearm is usually selected) and
press out all the millet-seed bodies, emptying the sac as completely as

possible. Strapping should be applied methodically from below upwards,
so as to keep the parietes of the sac as closely as possible in contact, in

the hope that they will close, and that no further inflammation will occur.
In all the cases, however, that I have seen suppuration has taken place;
but this has not interfered with the success of the treatment. Unless the

suppuration is unusually violent or some complication should occur, the

prognosis is good, and the patient generally recovers the entire use of the
hand and fingers.

Simple and Progressive Atrophy. Muscles are subject to various de-

generations, some of which constitute definite and important surgical
affections; others are rather the consequences or accompaniments of dis-

ease, or are mere pathological curiosities. The atrophy which follows on
disuse requires no further notice the muscle is merely smaller, but with-
out any change in the anatomical structure of its fibres. Clearly con-
trasted with this is the "progressive muscular atrophy

" of Cruveilhier,
in which, from some general cause which is not at present completely
understood, the muscular tissue in one or more regions becomes, without

an}
7 known injury or other reason, wasted the wasting extends during

an indefinite period, involves fresh groups of muscles, and may go on till

the patient's death. The disease is often hereditary, and it affects usually
the male members of the family. In other cases it has been thought to be
excited by cold and damp, or by syphilis. Cruveilhier believed that the
disease depended on degeneration of the anterior or motor roots of the

spinal nerves
;
but this seems contradicted by the result of post-mortem

examination in many cases where no such lesion existed. Dr. Lockhart
Clarke believes that the essence of the disease consists in "lesions of the

gra}^ substance of the cord, consisting chiefly of areas of what he calls

granular and fluid disintegration," and other pathologists have supported
this statement, which is rendered still more probable by the fact that

symptoms identical with the hereditary affection have been noted in cases
of obvious disease of the spinal cord. It is probable, therefore, that the
disease should be classed with those of the nervous centres

; yet, as this

is not yet absolutely proved, it is generally still assigned to those of the
muscles. It commences most commonly in the upper extremity, and
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usually with wasting of the muscles of the palm, spreading upwards to

those of the arm, chest, abdomen, and lastly to those of respiration and

deglutition. More rarely it begins in the thorax, and still more rarely
in the lower limbs. The weakness is accompanied by a loss of co-ordi-

nation, producing uncertainty in the movements, with cramps and twitches

in the part. Sensation is usually unaffected. Occasionally there is some

numbness, and pain is complained of in the affected muscles in about half

the cases. The wasting does not involve the whole muscle. On micro-

scopic examination side by side with the wasted fibres are seen others

which are perfectly natural, and the same is the case to the naked eye.
The atrophy is accompanied by granular or fatty degeneration of the

muscular tissue, the sarcous elements being replaced by granules or fat-

cells, while the striae have become more or less indistinct. In other cases

a rarer degeneration is found the waxy or vitreous in which the fibres

are changed into a transparent homogeneous substance, in which no
stripe can be seen, and the muscle resembles a piece of tendon or apo-
neurosis.

The treatment of this disease is rarely satisfactor}
7
. Strict attention to

the general health, the treatment of any syphilitic taint which may be

present or be suspected, the prolonged use of galvanism in its various

forms, and the use of the warm sulphurous water of Aix-la-Chapelle, ap-

pear to be of admitted value. Medical treatment may succeed in some

cases, and if so the drugs which are most likely to be of value are arsenic,

phosphorus, and the mineral tonics, as zinc or iron. But to be efficacious

these remedies must be long-continued, in small doses. Dr. Lockhart
Clarke suggests the trial of counter-irritation to the spine.

Besides these two well-marked forms of atrophy there are others in

which the atrophy of disuse is variously combined with fatty or granular

degeneration,
a in acute diseases, alcoholism, lead-poisoning, rheuma-

tism," etc.; but as this is merely a subordinate feature of the general

disease, nothing further need be said about it.
1

Two forms of degeneration of muscles in childhood claim notice here.

1. Infantile paralysis, or "essential" paralysis, so called, because it is

not supposed to be connected with any morbid state of the nervous cen-

tres. We may fairly reserve our opinion on the latter point. No proof
has, it is true, been obtained hitherto that the spinal cord is affected in

infantile paralysis ; yet the symptoms point strongly to disease either of

the cord or nerves as the cause of the paralysis which so speedily occurs

in a muscle or group of muscles. The disease begins usually after a

feverish attack, or sometimes during teething, after convulsions, in some
cases without any noticeo,ble derangement of the general health. The
muscular affection, whether preceded by general ill-health or not, is in

itself sudden. It usually affects the lower extremities, and either the

whole limb or groups of its muscles, or a solitary muscle may be affected.

Less commonly it is noticed in the upper extremity. The muscle which
is most commonly affected alone is, I think, the deltoid. The sternomas-
toid is also sometimes alone affected. When special groups of muscles of

the leg are paralyzed the corresponding form of clubfoot follows from the

unbalanced action of their antagonists. Paralysis affecting the muscles
or one buttock sometimes leads to a suspicion of hip disease, but is easily

distinguished from it on attentive examination by the perfect freedom
and painlessness of passive motion.

1 I do not speak here of "locomotor ataxy," regarding it as lying more in the

province of a treatise on medicine
;
and I apply the same observations to trichiniasis.
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When the disease is inveterate nothing can be done except to restore

the limbs by tenotomy and mechanical appliances to such a position as

may be most useful to the patient, if he has the power of using them in

any degree. But in early cases a cure may fairly be hoped for from the

persistent use of galvanism, from exciting the muscles to voluntary action

as far as is possible,
1 from tonics, such as strychnia, and from shampoo-

ing or rubbing the limbs.

2. The other form of paralysis in childhood is that curious disease

called u
pseudo-hypertrophic paralysis," or u Duchenne's disease." The

subjects are more or less idiotic. After a stage of partial paralysis, or

weakness of the lower limbs, which may last several months, the patient

being quite unable to stand or walk, the stage of hypertrophy commences,
in which the gastrocnemii, the gluteal muscles, and those of the loins

become very much swollen. The swelling, however, or apparent hyper-

trophy, is found to be due not to any real hypertrophy of the muscle, but
to an abundant formation of connective tissue or fat, or both, amongst
its fibres, which are themselves at least at first healthy and present the

normal response to galvanism. In the third stage (which may be de-

ferred for years after the commencement of the second) the limbs begin
to waste, complete paralysis ensues, and the patient dies sooner or later,

unless some accidental malady carries him off.

"
During its first stage the disease is sometimes curable. Duchenne

has recorded two such cases.
2 But in the second stage scarcely any hope

of recovery can be entertained. The treatment consists chiefly of local

faradization and shampooing." Lockhart Clarke.

Tumors of Muscle. Muscles are subject to all the forms of tumor de-

scribed in chap, xvii, but I do not know that their occurrence in muscles
is a fact of any special significance. I have spoken on p. 358 of the sin-

gular cases in which muscles ossify, or where loose bony tumors are found
to be developed in them. The gummatous tumors due to syphilis some-
times attain an enormous size, and in one well-known case3 the scapula
was removed for such a growth. They are, however, almost always
amenable to internal remedies.

CHAPTER XXVI.

CLUBFOOT AND OTHER DEFORMITIES. ORTHOPAEDIC SURGERY.

THE various deformities which are treated of in this chapter, and of

which clubtbot may be taken as the type, as it is also by far the most fre-

quent example, are due to permanent contraction of the muscles, the re-

1 Much good often results from putting the child in a "go-cart," where, in order

to move about, the affected muscles must be called upon to act.
2 De la Paralysie musculaire pseudo-hypertrophique. Paris, 1868.
3
South, in Path. Trans., vol. vii, p. 346.
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suit either of the relaxation of their antagonists from paralysis, of a tonic

spasm in their own substance, or of some change in the structure of the

muscular fibres leading to their permanent contraction. 1

It is very diffi-

cult, indeed, to determine the share which paralysis or spasm respectively

may have in producing the congenital forms of the malady, but in many
of the non-congenital cases the deformity clearly depends on infantile

paralysis. Congenital cases, on the other hand, seem more of a spas-
modic nature, though the spasm relaxes to a great extent in sleep or in

yawning,
2 and they are accordingly generally believed to depend on some

abnormal state of the nervous centres, though what that state is remains

unknown. The cases in which deformity is produced by disease of the

muscles themselves irrespective of spasmodic or paralytic deformity are

purely exceptional. The main point to determine in the treatment of

deformities is their curability by or without surgical operation. The
milder cases of deformity, whether spastic or paralytic, may be remedied

by gradual extension by means of appropriate apparatus, and some even

by the manipulations of the nurse or mother; but for cases of ordinary

severity tenotomy is required before the application of the instrument

intended to place the parts in the natural position.

Tenotomy, or the subcutaneous division of tendons, is an operation
now very extensively practiced, but for which the surgical profession is

indebted to the genius of a surgeon still living the illustrious Stromeyer.
3

It consists in passing a small thin knife through a minute puncture close

to the contracted tendon, dividing it, if possible, without injuring any
part in its vicinity; then withdrawing the knife, closing the wound care-

fully and allowing it to heal, which in almost all cases it does by the pro-
cess of first intention. The upper end of the divided tendon retracts in

its sheath, and the latter becomes filled with lymph, in which fibrous

tissue is developed, very much as a simple fracture is united. This

fibrous tissue is at first soft, and easily }
7ields to an extending force (Fig.

220) ;
and the subsequent treatment consists in gently drawing it out to

the required length. When this process is completed the uniting mate-

rial is thinner than the natural tendon, and the muscle comparatively
weak

;
but it gradually acquires strength and breadth, and when exam-

ined some time afterwards so closely resembles the original tendon,* that

the difference is only visible on a fresh section, and after very close ex-

amination. Sometimes after division one or both ends of the divided

1 This change is called by American surgeons
" contracture," and is chiefly ex-

emplified by the state. of the muscles on the flexed side of a permanently contracted

joint, as the hip or knee.
2 See Dr. Little's observations on this head in Syst of Surg., vol. iii, p. 660 et seq.
3 Mr. Adams says:

' On February 28th, 1831, Stromeyer first divided the tendo
Achillis by subcutaneous puncture in a case of non-congenital equino-varus in a boy
aged nineteen. No inflammation followed. By gradual extension the deformity
was cured in two months, and the boy allowed to walk with a steel support to the

boot." Rust's Magazine, 1833, vol. xxxix, p. 195. But through Stromoyer's priority
in the practical use of tenotomy is undisputed, the priority in the suggestion is due
to Delpech, as Stromeyer has expressly pointed out. John Hunter, after he had
suffered in his own person from rupture of the tendo Achillis (see p. 497), investi-

gated the process of union after subcutaneous division of the tendo Achillis in dogs, ^

and his preparations are still in the Museum of the College of Surgeons He came
to the perfectly correct conclusion that the process

" was similar to that of fractured

bones where the skin is not wounded." In fact, Hunter may, as Mr. Adams has said,
be regarded as the originator of subcutaneous surgery.

4 The process of union in divided tendons has been most minutely described by
Mr. W. Adams, On the Separative Process in Human Tendons after Division. I

would refer the reader to the fourth chapter of that work for many details for which

space fails me here.
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tendon may adhere to a neighboring hone, and the function of the di-

vided muscle may thus be lost, at any rate for the time. Still it seems
that these adhesions often give way ultimately, and the muscle resumes
its functions

;
and even if not the limb will probably be very useful. The

tendo A chillis, which is the most important of the tendons usually di-

vided, lies too far away from the tibia to be subject to this accident.
In other cases the tendon, if divided near its insertion, may form for

itself an entirely new attachment, as was the case in the instance from
which Fig. 221 was taken. But in such a case the operation will proba-
bly l>e as successful as if the two ends of the tendon had been united in

the ordinary waj
7
.

I mention these irregularities in the method of union, inasmuch as they
have been made the ground for decrying the operation of teuotomy alto-

FIG. 220. FIG. 221.

FIG. 220. A specimen showing the condition of the tendo Achillis in an adult 22 days after its divi-

sion. The operation had been performed in order to assist in the reduction of a compound fracture of

the leg. Amputation became necessary at the above period. From St. George's Hospital Museum,
Ser. iv, No. 20.

FIG. 221. An eye, showing the union of the tendon of the external rectus muscle, after its division in

a case of squint. The patient died of phthisis a month after the operation. The muscle (which isseen

at the upper part of the figure) is now connected to the sclerotic by a long thin bundle of fibrous tissue.

The insertion of the original tendon into the tunica albuginea is perfectly distinct, and appears quite

separate from the new uniting material. The latter was so firm that it allowed of forcible traction

without giving way. The deformity appeared to be cured. St. George's Hospital Museum, Ser. iv,

No. 7.

gether, except as applied to the tendo Achillis, and for substituting exten-

sion for it as the general method for treating clubfoot.
1 Mr. Barwell is

impressed with the belief that after the division of the tibialis posticus
and other deeply seated tendons the tendon often does not unite in its

natural relations, and that a lameness is left "less apparent perhaps, but

1
Barwell, On certain grave; Evils attending Tenotomy, and on a New Method

of Curing Deformities of the Foot. Med.-Chir. Trans., vol. xlv, p. 25.
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certainly more incurable than the original disease." I can only s:iy that

after the appearance of Mr. Harwell's paper I have carefully examined

many cases under my own and other surgeons' care in which these ten-

dons have been divided, and have failed to verify Mr. Harwell's statement.
The foot, in favorable cases, is very nearly natural. Heyon d some flat-

tening of the arch and widening of the sole, there is little change in its

external appearance, and the patients walk nimbly and with no percepti-
ble limp. Nor is Mr. Barwell's method of extension, by means of india-

rubber cords, hooked on to splints which are kept in place by plaster, at

all easy to apply successfully in cases where the deformity is serious,
since the traction necessary to correct the deformity will either pull the

splints off', or, if they are more securely fastened by the strapping, the
latter will cut into the skin. My own trials of this method have conse-

quently been disappointing; yet its principle, that of substituting gradu-
ally increasing elastic tension for the muscles which are paralyzed, is so

obviously sound for the treatment of paralytic deformity, that I thought
it right to direct the reader's attention to it. I consider it a valuable

method of treatment in the slighter cases of paralytic deformity, though
Mr. Barwell's statement of the evils attending tenotomy seems overdrawn,
and tenotomy is still in general use in all ordinary cases.

Tenotomy is generally employed in the case of clubfoot
;
sometimes as

the case from which Fig. 220 was drawn, to facilitate the reduction of a
fractured bone, sometimes of a dislocation

;
also for squint and wryneck,

and in various deformities, as those produced by diseased hip, knee, etc.

Muscles also are occasionally divided, either subcutaneously or otherwise,
in plastic operations, as the levator palati mollis, in staphyloraphy. In
all these cases the object of the surgeon is to divide the tendon or muscle
as cleanly and with as small a wound as possible ; and, if the operation
be subcutaneous, to keep the parts quiet until primary union is insured.

The attempt to put the parts at once into the desired position after sub-

cutaneous tenotomy may, indeed, be successful, but it is somewhat risky,
for suppuration may easily follow, and then time will be lost instead of

gained ;
or the divided tendon may be matted to the parts around, and

the attempt to cure the deformity prove an entire failure
;
whilst the slight

delay in waiting for primary union does not increase the difficulty of

treating the case at all, since the union is perfectly soft and extensible

then and for a long time afterwards.

I now turn to the various kinds of clubfoot.

Talipes equinus is the deformity produced by a contracted state of the

gastrocnemius muscle drawing the os calcis directly upwards, and causing
the patient to walk on the metatarso-phalangeal joints and the toes, the
foot bearing a strong resemblance to that of a horse, whence the name.
The two annexed representations (Figs. 222, 223, p. 508) of a prepara-
tion, taken from an old neglected case of this deformity, will give a better

idea of its anatomy than words can do. It will be seen that the heel-bone
is drawn into a tolerably vertical position, the tarsus is much curved for-

wards, and the muscles of the sole of the foot, with the plantar fascia,
are very much contracted, the long muscles in front proportionally
stretched, those on the inner and outer aspects of the foot not materially
affected.

The cure of the deformity is to be sought in the elongation of the con-

tracted gastrocnemius muscle. In very slight incipient cases this might
perhaps be done b}^ repeated manipulations and by the gradual traction

of a splint of ductile metal applied in front, the angle being carefully
increased till the foot is drawn up to and beyond a right angle.
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Tenotomy offers a ready means of restoring the position of the foot, and
experience proves that the muscle after its elongation may recover its

functions sufficiently for all the purposes of ordinary life. So that if the

FIG. 222. . FIG. 223.

FIG. 222. A preparation of talipes equinus seen from the inner side, a, tibialisanticus; b, extensor

proprius pollicis; c, extensor longus digitorum; d, skin, with contracted plantar fascia; e, tihialis pos-

ticus; /, tendo Achillis; h, tendon of flexor longus pollicis ; k, flexor longus digitorum.
FIG. 223. The same preparation seen from the outer side, a, tibialis anticus

; 6, extensor proprius
pollicis ; c, extensor longus digitorum ; d, flexor brevis digitorum ; e, plantar fascia

; /, tendo Achillis
;

g, h, peronseus brevis and longus ; -i, perongeus tertius. From a preparation in St. George's Hospital
Museum, Ser. iv, No. 22.

deformity is at all strongly pronounced that is, if the foot cannot be.

brought to a right angle, or on being released flies strongly back it seems
of little use to waste time on less effectual treatment. The tendo Achillis
should be divided by turning the child on its belly and introducing the
tenotome on the inner side below and as close to the tendon as possible,
a short distance above the point of its attachment, where it seems thinnest,
the foot being still extended. When the knife is fairly under the tendon
the foot is to be strongly flexed by the assistant, while the surgeon, with
a slight sawing motion, presses the knife's edge against the tightened
tendon. As soon as it has been sufficiently divided the extending force
will rupture it with an audible snap, when the knife should be instantly
turned flat, so that the skin may not be cut, and should be withdrawn.
If the operation has been dexterously performed hardly a drop of blood
will escape. The wound should be strapped, and the foot placed on a

splint in the extended position in which it was found before the operation.
No attempt should be made to bring it to the natural angle till the wound
is soundly healed, which will probably be the case in about five days.
In complicated cases the division of the plantar fascia, and possibly of
some of the muscles of the sole, is necessary in order to unfold the tarsus,
as will be sufficiently seen from Figs. 222/223.
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Scarpa's shoe is to be applied when the wound is healed, in order to

stretch the uniting material and elongate the muscle to the extent nece*
sary to bring the sole of the foot flat to the ground. When this is done

(which in a favorable case may be in about two months) a boot with irons

is to be applied, to prevent recontraction, and if the child is old enough
he may be allowed to walk.

Talipes Varus. The severer forms of talipes equinus, such as that rep-

FIG. 224. 1 '!<. '225.

FIG. 224. Shoe for the treatment of simple talipes equinus in infancy. From Holrnes's Surg. Treat,

of Children's Diseases.

FIG. 225. Severe adult congenital varus, viewed from the front and inside, a, the tibia cut down, in

order to show the relatively posterior situation of the fibula; b, the external malleolus; c, the fibula;

d, the posterior extremity of the os calcis drawn abnormally inwards; e, the astragalus unduly promi-
nent on the dorsum of the foot; /, the navicular bone in contact with the internal malleolus; g, the

cuboid, its posterior surface applied to the ground. From Little, in Syst. of Surg., vol. iii, p. 665, 2d ed.

resented above, are commonly congenital ; and, as Dr. Little has ob-

served, such cases of congenital equinus usually remain throughout life

purely equinus i.e., the foot is perfectly straight, without any deviation

to the inside 'or the outside. But the common form of congenital club-

foot is talipes varus, or equinovarus. In the pure T. varus the os calcis

would be on the same horizontal level as the metatarsus
;
but if this is

ever the case it must be very rare. In practice the os .calcis is always
found more or less elevated i.e., the case partakes more or less of the

essential characters of T. equinus. The term T. varus is usually applied
to those in which the heel is not very much elevated; when it is so the

deformity is named T. equinovarus; but in ordinary nomenclature they
may be regarded as synon3

rmous.
The deformit^y consists in a simultaneous contraction of the tendo

Achillis and the tendon of the tibialis posticus, that of the tibialis anticus

being also almost always contracted, and very often the flexor longus

digitorum as well. The internal portion of the plantar fascia is also con-

stantly found contracted
;
and this, if the deformity is inveterate, involves

also the contraction of one or more, or all. of the short muscles of the sole.

The deformity of course increases the longer it is neglected. When
the child begins to walk he rests on the outer side and partly on the dor-

sum of the foot, on which part large burs<e usually form. If the skeleton

of the foot be examined (Fig. 225) in a case of old deformity, the ankle-
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joint will be found distorted, the fibula being drawn behind the tibia, the
internal malleolus almost or quite in contact with the scaphoid bone, the

astragalus pushed out towards the outer side of the dorsurn, the cuboid
bone turned downwards, so that its dorsal face supports the arch of the
tarsus

;
the metatarsus, which is curved towards the calcaneum, is more

or less vertical instead of horizontal. In old cases all the bones are

changed in shape, and the ligaments, muscles, and fasciae have also

undergone corresponding changes. Such cases are, of course, incurable;
or, if the position of the foot is to be remedied at all, it can only be so

by excising some of the deformed bones. But in early life, while the
structures are yielding, and the parts have not undergone any irremediable

change, a very useful foot indeed may be obtained. In all the cases of
cure which I have seen, a certain degree of flattening of the sole re-

mained, and the patient, if severely tested, would not have been able to

run, hop, or leap from a height with the same force or security as one
who had the natural arch and spring of the foot, but for ordinary loco-
motion there is often little to be desired.

The treatment by manual extension or by india-rubber bands or other
mechanism may succeed in the slighter cases, but for cases of ordinary
severity the section of the tendo Achillis and that of the two tibial ten-
dons is commonly necessary. Very often also the plantar fascia and the
muscles in the sole of the foot will require division. 1

Many surgeons
prefer to divide the tibial tendons first, and to convert the deformity into
one of simple equinus before dividing the tendo Achillis, and this is no
doubt the better plan in the graver cases of the deformity, since the heel
forms a firmer point d'appui for the instrument than if the great tendon
has been divided. The operation of dividing the tendon of the tibialis

posticus in a fat baby is not always an easy one, and several cases have
occurred in which the child, having accidentally died soon after the sup-
posed tenotomy, it has been proved by dissection that the tendon has
been missed. The small size of the tendon and the depth at which it

lies buried account for these mistakes. Another danger is that of wound-

ing the posterior tibial artery, which lies close to the tendon in the leg.
For this reason apparently some surgeons have practiced the division of
the tendon in the tarsus, but in the infant it is very difficult indeed to

find it there. The sharp tenotomy knife is to be introduced close to the

posterior edge of the tibia,
2 about an inch above the ankle ;.and the fascia

having been freely opened (including the sheath of the muscles), a blunt-

pointed tenotome is substituted for it, and its edge turned towards the
tendon. An assistant holds the foot inverted during this stage of the

operation. Then he forcibly everts the foot, and as the operator raises

his knife the tendon is felt to yield. If the operator believes that he has
missed the tendon he must reintroduce his knife close to the bone, pass
it somewhat more deeply, and repeat the previous manoeuvres. It is very
difficult in relapsed cases, where the tendon has been previously divided,
to be sure whether it has been severed or not. The assistant often feels

the snap of the divided tendon more plainly than the surgeon. If pro-
fuse bleeding and blanching of the foot testify to a wound of the poste-

1 Dr. George Buchaniin, of Glasgow, has recently called attention to the necessity
in many cases of clubfoot for deep incision in the sole of the foot for the unfolding
of the contracted tarsus and metatarsus (see his address in Clinical Surgery, 1874, p.

24). A glance at Fig. 222 will show how the plantar muscles are contracted in these
cases.

a If the edge of the tibia cannot be felt the knife is to be inserted about midway
between the anterior and posterior borders of the leg, arid the bone is to be felt with
the point of the knife.
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FIG. 22G

rior tibial artery, careful graduated pressure should l>e mndc on the

wound, and the limb be neatly :md firmly bandaged (but not too tight)
from the toes upwards on a splint; and no extension should be made lor

at least a fortnight. The, accident is believed to happen very often, but

in only one case was it ever thought necessary to tie the artery afterwards.

and then, it is believed, only in consequence of extension having been

used too soon. The flexor longns digitorum is often divided -it the same

time, either accidentally or purposely. Much lias been said about the

risk of loss of motion afterwards in consequence of the adhesion of the

divided ends of the tendon to its sheath

or to the bone; but Mr. Adams's dis-

sections 1 have shown that such adhe-

sion is not very common, and that

when it occurs it does not by any
means necessarily involve the loss of

the action of the muscle, since the ad-

hesion often stretches to an extent

which allows the muscle considerable

play ;
and I may add that I have ex-

amined patients in whom the action

of this muscle seemed to have been

lost, yet who had very useful feet. The
tibialisanticustendonis easily divided,
as it passes in front of the ankle, by
merely inserting the knife flat beneath

it, and turning its edge towards the

tendon, while the assistant manipulates
the foot suitably to the convenience of

the operator. The tendon is displaced
inwards by the adduction of the foot,
and the artery and nerve are quite out
of danger.
No special directions are required

for dividing the contracted fascia and
muscles in the sole.

Numerous apparatus for the treat-

ment of varus are in use, but space
forbids me to dwell with any minute-
ness on the subject. I append a rep-
resentation of one which seems to me as useful and as little cumbrous as

any, and which will illustrate the general principles on which they are

constructed. The heel being carefully kept in the hole made for it in the

back of the footpiece, the foot is to be secured in the latter, the sole of the

footpiece being applied to the foot, not the foot forced on to the sole. It is

kept in position by straps over the ankle and toes, as seen in the figure.
Then the leg and thigh are secured, and the instrument is in position.
The joint at the knee is made free, so that the leg and footpiece may be
the less liable to displacement. One of the screws changes the angle of

inclination of the sole to the horizon, and the other regulates the inclina-

tion of the axis of the foot to that of the leg, the former correcting the

tendency to varus, the latter that to eqninus. The great point in the

successful management of cases of clubfoot is, after the complete division

of the affected tendons, to manage the instruments with so much gentle-

1 Path. Trans., vol. xxi, p. 417, and vol. xxiii, p. 308.

Shoe for varus. Holmes's Surg. Treat of

Children's Diseases.
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ness that the skin may never become excoriated or ulcerated by the pres-
sure of the straps, and that the foot may always be well applied to the

solepiece. The inclination of the various parts of the apparatus should,
therefore, be varied very gradually, almost imperceptibly, and the appa-
ratus should be frequently removed, well padded in every part where pres-
sure may be apprehended, and the position of the straps slightly altered if

any redness appears.
Dr. Little gives two or three months as the average period required in

the infant for the mechanical treatment of the highest grade of the defor-

mity, in which the operation and the mechanical treatment have been
divided into two or three stages. After this the child may be allowed at

first to move about in the apparatus, and then a boot with side-irons should
be substituted during the day, the varus-shoe being replaced at night, so

long as any tendency to distortion is seen or apprehended.
Talipes valgus, in which the sole of the foot instead of being flat looks

outwards, is a deformity usually noncongenital, dependent on spastic
contraction of the peronei tendons, or partial

paralysis of the tibiales. It is frequently .com-

plicated with T. equinus from weakness of the

flexors, or with T. calcaneus from loss of power
of the gastrocnemius.
The grade of the deformity will indicate the

treatment required. It is unadvisable to divide
tendons unless absolutely necessary ;

but occa-

sionally the peronei tendons, or perhaps only the

peroneus brevis must be divided, before apparatus

Talipes caicaneo-vateus con- can be applied to rectify the position of the sole;

genitus. From a model in the and when the tendo Achillis is contracted it is
Museum of St. George's HOS- very frequently necessary to divide it.

fad'^Toes^HZe^s^ ^alipe, CWco^-Pure T. calcaneus is still

Treat, of Children's Diseases, more rare, and it is still more rarely necessary to

divide the flexor tendons.

flatfoot. The variety of valgus which is most commonly met with is

the ordinary flatfoot, or spurious valgus. This deformity depends on a

yielding of the calcaneo-scaphoid ligament which supports the head of
the astragalus and of the tendon of the tibialis posticus muscle which
assists that ligament and forms so powerful a bond of union between all

the bones of the tarsus. The long plantar ligament is also relaxed, as

are doubtless all the ligamentous structures of the tarsus. The conse-

quence is that in extreme cases the arch of the foot is obliterated, the

astragalus descending till it touches the ground. In the worst cases the
anterior part of the foot is even drawn upwards by the tibialis anticus
and the extensors of the toes till the sole becomes convex antero-poste-

riorly, instead of concave. The peronei, being no longer balanced by
their chief antagonist muscle, draw the sole outwards. In extreme cases
there is considerable pain in motion, which seems to depend on a stretched
condition of the plantar nerves. This extreme grade is rarely met with,
but a slighter degree of flatfoot is a very ordinary deformity in children,

especially if they are previously weakly, who are obliged to keep standing
for too long at a time (as in factory labor)

1 or to carry heavy weights.
The cure of this affection in its early stage is easy, whilst in aggravated

cases only imperfect relief can he afforded. In the first place, the young
persons should be relieved from the labor, or the protracted standing,

1 See a paper by Mr. C. Roberts, in St. George's Hospital Reports, vol. vii.
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which has caused the deformity ;
the arch of the foot should be supported

and pressed upwards by a spring or a pad fixed on the inner side of the

sole of the boot or shoe
; any tendency to eversion of the foot should be

opposed by side supports ;
the weakened muscles should be galvanized;

the patient should be allowed long periods of rest in the recumbent posi-

tion, but the structures should at the same time be strengthened by such

FIG. 228.

A. Drawing, from a model in the Museum of St. George's Hospital, of ordinary flatfoot, or noncon-

genital talipes valgus. Holmes's Surg. Treat, of Children's Diseases. B. The same model drawn from
behind.

an amount of brisk exercise as can be taken without fatigue, and the

general health should be carefully attended to. In the severer cases

section of the peronei tendons may be required, but ought not to be
resorted to except under the plainest necessity.

Talipes Cavus. A rare form of talipes is described under the name of
T. cavus, in which, without any contraction of the long tendons, the

plantar fascia and short muscles of the sole are contracted so as to bring
the metatarsus nearer to the heel. This has alread}^ been discussed as a

common accompaniment of the ordinary congenital clubfoot, and it is

also a striking feature in many cases of congenital talipes calcaneus. As
a substantive deformity I am not acquainted with it, and it would in any
such case be a serious question whether its treatment would not involve

as much loss of power as the deformity itself.

Relapsed Clubfoot. Cases of relapsed clubfoot are often very difficult

to treat
;
the tendons which had been divided having perhaps acquired

adhesions to the neighboring parts, or being so matted to the cellular

tissue around that it is by no means easy to satisfy one's self as to their

having been satisfactorily divided. This applies especially to the tibialis

posticus. The fact furnishes an additional motive for care in the original
treatment of the case. But in many cases of relapse, provided the cure

has at the time been complete, no further operation is necessary, for the

foot can be brought straight again by manipulation and instrumental

treatment.
33
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Irregular Deformities. It would hardly be possible to enumerate and
describe the various irregular deformities which follow upon spastic con-

traction of muscles in infanc}', the result of injury or disease of the nervous

centres, or upon infantile paralysis. The principles of treatment are the

same in these distortions as in the ordjnary clubfoot, viz., to endeavor if

possible to correct the position of the limb by properly contrived appa-
ratus

;
and if this is not possible, to divide any muscular, tendinous, or

ligamentous structure which offers definite resistance, and then apply the

apparatus, and continue the treatment till the limbs are straight and
have recovered as much motion as the condition of the muscles will allow.

Clubhand. One of the most grievous of these irregular deformities is
"
clubhand," in which the tendons of the wrist and fingers are contracted,

and the hand variously distorted, generally in the sense of flexion. The
treatment is not very successful

; and, as Dr. Little has pointed out,

tenotomy is by no means promising in such cases. As much good seems
to be done by the persevering use of manipulation, friction, and galvanism,
aided by mechanical supports and by active movement as far as possible,
as can be expected from tenotomy. In fact, in the few cases in which I

have myself seen the operation practiced it has seemed useless, unless,

perhaps, as an adjunct to mechanical treatment.

Contracted Palmar Fascia. The hand is liable to a very inconvenient

deformity from the contraction of the palmar fascia and of subjacent
tendons, which is in many respects analogous to rheumatism, and is

usually regarded as a rheumatic symptom, though it has not the pain
which is characteristic of rheumatism

;
and the patients often refer it to

injury or to the constant irritation of some form of manual labor. The
fingers aifected are generally the ring and little fingers, sometimes the
middle finger only. The deformity may generally be remedied by a free

division of the fascia and tendon, and the application of an appropriate

extending apparatus.

Knock-knee is a most troublesome affection as it is usually seen in out-

patient hospital practice; for the ignorant parents of such children have

generally gone on the assumption, which is so easily adopted by people
who are both poor and busy, that "the child will grow out of it," and have

neglected it till it is hardly in a curable condition. No doubt children
do grow out of knock-knee to a certain extent, if the disease is only
moderately severe, i. e., the limbs as the}

T

strengthen become straighter,
and the gait so firm that the remaining obliquity is not noticed through
the clothes. But some obliquity will be found on examination, and even
this partial recovery is only obtained in the milder cases. When the
knees have become very oblique further standing and walking tends
rather to stretch the overstrained ligaments further and increase the

deformity than to diminish it by strengthening the muscles. The dis-

ease consists in relaxation of the ligaments and muscles, whereby the

natural pressure of the lower end of the femur inwards acting on the
weakened internal lateral ligament stretches it. Knock-knee is frequently
combined with rickets, and during the softened condition of the bones
their articular ends may become much altered in shape by pressure, and
thus an incurable deformity may result. The ordinary knock-knee re-

quires that the displaced bones should be drawn outwards by means of a

strap or elastic spring, which is fixed to a rigid upright on the outside of
the leg, this upright being supported by a pelvic girdle, and being let into

the sole of a strong boot. By this apparatus the knee is kept fixed, and
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this is essential for a time. But when the obliquity has been corrected

to some extent, a joint is introduced into the upright, and the child is per-
mitted and encouraged to use the flexor and extensor muscles of the leg.
With regard to rickety deformities, and the possibility of curing 1 IK-MI

in rare cases by subcutaneous or other section of the bones, I must refer

to page 457.

Wryneck is a common deformity in children from spastic contraction

of the sternomastoid muscle, by which the head is drawn down towards
that shoulder, and the chin turned to the opposite side

;
the contracted

muscle stands out strongly under the skin, especially when its action is

opposed by manipulation, and measurement from the ear to the sterno-

clavicular joint on the two sides will at once show the extent of the con-

traction. Not uncommonly the size of the features on the affected side is

strikingly less than on the opposite. Cases are found in which the con-

traction atfects only the clavicular origin of the muscle, the sternal tendon

being natural
;
or the reverse may be the case

;
but it is more common for

both parts to be implicated. If the deformity be neglected the clavicle

itself may yield and be curved upwards. The deformity is no doubt

usually due to congenital causes, though it is often not noticed till some

years after birth. The contraction involves other muscles of the neck
also the trapezius. scaleni, and others but to a less extent

;
and the

division of the sternomastoid enables the surgeon to rectify the position
of the head. No milder measure has succeeded in any case which I have

seen, but it is said that slighter cases may be cured by manipulation and

by instruments.

Division of the Sternomastoid. The operation is perfectly free from

danger, if carefully performed, since the muscle stands out well from the

vessels below it, which are again separated by a strong membrane
;
but a

careless operator might possibly hit the internal jugular vein, especially
in tiding to divide the whole muscle from the same puncture. It is safer,

however, to make a different puncture for each. The head should be put
well on the stretch, so as to cause the muscle to stand out fairly, and the

knife should be entered behind the clavicular fibres about half an inch
above the clavicle and passed beneath the muscle. Then its edge is

turned towards the fibres, and they are divided completely. Then the

surgeon deals similarly with the sternal tendon. This plan is far better

in my opinion than that of dividing the muscle from above, by passing
the knife between the skin and the muscle and turning its edge down-

wards, which is recommended by some surgeons. After the operation
the head can be considerably raised at once

;
but it is well to leave the

patient alone for a few days, and then I think it better to apply an in-

strument consisting of a frame adapted to the pelvis and shoulder, with

an upright along the spine, terminating above in a padded plate which
rests on the back of the head, and carries two arms, which are fixed on
one temple and on the opposite side of the chin, so as to have a firm hold
of the head. The upright is jointed opposite the root of the neck, and
is provided with three screws, one of which raises the chin and turns it

to or even across the middle line; the second extends the cervical spine,

drawing the chin away from the sternum
;
and the third brings the head

and neck, considered as a whole, into the proper position as regards the

trunk. 1 Other surgeons trust to manipulations, or to an arrangement of

strapping and bandages, to restore the position of the head
;
but I con-

1 A figure of this apparatus, which I have found most efficient, will be found in

the second edition of my work on the Surgical Treatment of Children's Diseases,

p. 666.
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fess that I think the use of an apparatus renders success much more
certain and the treatment less troublesome. Manipulation, however,
should not be neglected. It may be practiced twice a day, when the

instrument is removed for the purpose of washing. The patient is seated

on the floor, between the knees of the surgeon or attendant, who gently
draws the head into the desired position. And when the chin has been

got into a position somewhat on the other side of the middle line from
that in which it had been fixed, and has been kept there for about three

weeks, the apparatus may be gradually disused and manipulation con-

tinued for a few weeks longer.
The ordinary spasmodic wryneck is not to be confounded with wryneck

from disease of the cervical vertebrae. In such cases the characteristic

symptoms of disease of the spine will be found on careful examination,
and no operation will be proposed. There are, again, cases in childhood
in which wryneck appears to depend either on irritation from worms, or

on some mental cause difficult to detect, but somewhat analogous to

adult hysteria. In such cases the contraction is not permanent, but ap-

pears and disappears from time to time. In these cases, also, no opera-
tion should be performed. General treatment, with manipulation, or

some contrivance to fix the head in a proper position, will suffice. The

diagnosis may always be made by inducing anaesthesia, and then noting
that there is no real permanent shortening of the muscle. Adults, again,

suffer, though rareh', from a very obstinate and intractable form of spas-
modic wryneck, somewhat allied to paralysis agitans, in which generally
the other muscles of the neck are affected, and sometimes the trapezius
as much as, or more than, the sternomastoid, drawing the head down
towards the shoulder, liable to remissions and exacerbations, evidently
due to mental causes in part, and varying with the state of the mind.

The disease may be due to irritation propagated from the medulla along
the spinal accessory nerve

;
but the exciting cause of this irritation is

unknown. In one case Mr. Campbell De Morgan obtained a cure by re-

moving a part of the external branch of the spinal accessory nerve, and
in other cases benefit has followed on the very free administration of the

Succus Conii, as recommended by Dr. John Harley ;*
but the disease

usually defies treatment.

Emotional and Hysterical Contractions. Wryneck is often also purely

hysterical, and these cases are of all others the most difficult to treat.

They are often also difficult of diagnosis ;
but the ordinary rules which

are applicable to the diagnosis of other hysterical disorders, and the

results of an examination under anaesthesia, will usually settle the diag-
nosis. But they will often be most rebellious to treatment

;
and this,

indeed, is true also of all other forms of emotional or hysterical contrac-

tion. Operation seems to aggravate the disease. The section of the

sternomastoid in wryneck has been promptly followed by contraction of

the opposite muscle. Forcible extension of an elbow, the seat of hyster-
ical contraction, has been the starting-point of nervous disorders which
have been held to justify amputation, leaving the patient still uncured

;

and other similar instances might be quoted. As in other nervous dis-

orders, the less active the surgeon is the better. It may sometimes be

advisable to put the parts in a natural position under anaesthesia and fix

them so, and thus give the patient an irrefragable proof that the deformity
is not incurable. But the chief reliance must be placed in medical and

general treatment, with manipulation and calisthenic exercises when they
are indicated.

1 Med.-Chir. Trans., vol. Ivii.



INJURIES OF NERVES. 517

CHAPTER XXVII.
AFFECTIONS OF NERVES.

Wounds of nerves occur, of course, from injuries of all kinds, but are

peculiarly common in gunshot wounds. They never occur uncompli-
cated, but in some cases the wound of the nerve is the chief feature in

the injury. The symptoms of wound of a nerve vary according as the

nerve is sensory, muscular, or mixed, and as the wound is partial or

complete. Complete division of a large mixed nerve (of which the most
familiar example is the ulnar or median, at the wrist) produces total loss

of the function of the muscles supplied from below the point of division,
and loss of sensation in the part corresponding to its distribution, to-

gether with a sensible loss of temperature in the limb below, and loss of

nutrition, sometimes leading to low eruptions on the skin. 1 Division of
a purely muscular nerve, such as the portio dura, is usually accompanied
only by muscular paralysis ;

at least as far as is known, for thermometric
observations in such cases are difficult and uncertain. Division of sym-
pathetic trunks is known to be accompanied by dilatation of the capillaries
and increased heat of the parts, from experiments on animals; but in

man such lesions could only form subordinate features in complicated
injuries. The anatomical phenomena of wounds of nerves and of their

repair is thus described by Dr. Lockhart Clarke :

" Both portions of the

divided nerve retract a little, and their extremities, especially the upper
one, enlarge and become more vascular, while coagulable lymph exudes
around and between them. In a short time this exudation becomes

gradually firmer, and is found to contain cells and nuclei, and then fine

nerve-fibres, which proceed from the extremity of the central portion of

the nerve to that of the peripheral portion, which, on being separated
from its nervous centre, undergoes a gradual atrophy or degeneration.
These newly formed fibres are finer and grayer than those of the central

portion of the divided nerve, and it is not till after a period of some
months that they become fully developed. In the meantime a regenera-
tion of fine fibres is going on in the peripheral or atrophied portion of

the nerve
;
but it is a long time before these fibres acquire the normal

size and appearance. The same kind of reparative process takes place
when a portion of a nerve has been excised, only it occupies a longer
period."

2 The remote consequences of wounds of nerves are very
various. I have seen a case in which the total division of the musculo-

spiral nerve evidenced by complete loss of sensation in the parts sup-

plied by the radial and by loss of power in all the extensor muscles of

the limb was followed after the lapse of some months by gradual, but

ultimately complete, recovery of all the functions of the nerve. Mr.

Syine has put on record a case in which the ulnar nerve was divided in

an excision of the elbow, and in which the functions of the nerve were
also regained ;

and here, on dissecting the parts some years afterwards,
the ends of the divided nerve were found united by a kind of splint or

1 See a paper by Mr. Jonathan Hutehinson on Injuries of Nerve-trunks. (Lon-
don Hosp. Reports, vol. iii, p 321.)

2
Syst. of'Surg., vol. iv, p. 1(33, 2d ed.
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ferrule of fibrous tissue (exactly as fracture is united by provisional callus),

inside which the ends themselves seemed to be ununited, though in con-

tact. But in other cases there seems no doubt that a permanent irrita-

tion is generated in the substance of the wounded nerve, which is re-

flected down other nerves, originating from the same part of the cerebro-

spinal centre, and that thus the whole limb may ultimately become more
or less paralyzed.

1 There are numerous other reflex symptoms produced
by injuries to the nerves, but they are too miscellaneous and too rare to

make it worth while to summarize them here, and in most of the recorded

cases the real symptoms have doubtless been mixed with many which

were of an hysterical character. I would refer the reader to an interest-

ing article by Dr. Brown-Sequard and Dr. Lockhart Clarke, in the fourth

volume of the System of Surgery, 2d edition. Partial division of nerves,
or their permanent irritation by the lodgment of a foreign body, or a

ligature, is liable to produce symptoms even more formidable than those

caused by their complete division, though essentially of the same char-

acter. The abiding irritation which sometimes ensues on the implication
of a divided nerve in a cicatrix is of the same nature. A common ex-

ample of it is the irritation and jerking which occasionally attacks the

stump of an amputation. Sometimes the nerve is compressed by the

formation of callus around a fracture.

The symptoms caused by injury to a nerve must be treated according
to their gravity. Since there can be no doubt that many of the worst

symptoms depend on some constant irritation, the result of partial divi-

sion, the lodgment of a foreign substance, or the implication of one or

more nerves in the cicatrix, it is right in such cases to cut down on the

nerves which seem implicated, and either divide them completely or

remove a portion of them. In cases depending on lesion of one of the

digital nerves it may often be better to sacrifice the finger, and in painful

stumps to reamputate, taking care to cut all the large nerve-trunks so

short that they cannot be implicated in the scar.

But in slighter cases the symptoms will probably subside by galvanism
of the affected nerve, sedulously employed, blisters, the application of

belladonna in ointment, and the hypodermic injection of morphia, if there

is much pain, with careful attention to the general health.

In all recent wounds, in which large nerves are divided, great care

should be taken to put their extremities into accurate apposition, and it

may be right to pass a silver or gut suture through the soft parts around
or the sheath of the nerve, so as to keep them in accurate contact.

Besides the direct and remote consequences of wounds, there are a few

other affections of nerves which are occasionally met with, though as a

rule the symptoms whi-ch are caused by lesions of nerves are only some-

what subordinate features of surgical diseases and injuries.

Neuralgia, in its strict sense i.e., pain referred to the course and dis-

tribution of some one or more of the sensory nerves is a disease which

is almost always periodic in its attacks, and bears a strong resemblance

to ague in its course, causation, and cure, and falls more especially under

the care of the physician. Still surgeons are so often consulted about it,

and an accurate diagnosis of many surgical affections depends so much
on a knowledge of the phenomena of true neuralgia, that I must say a

few words about it. The word neuralgia is used loosely to describe any

' x See a case related by Mr. Cullender, in Path. Trans., vol. xv, p. 180, in which
the ulnar nerve seems to have been divided in excision of the elbow, and where the

whole limb became paralyzed.



NEUIIOTOMY. 519

painful affection for which no anatomical or organic cause is known, and
there is no objection to this use of the word if some other term were used
to distinguish the cases which are of hysterical, dyspeptic, mental, or
obscure origin from the truly neuralgic i. e., those in which there is dis-

tinct evidence of an affection limited to a precise nerve, and dependent,
we cannot doubt, on some anatomical disturbance of its tissue, though
this may be transient and imperceptible to our senses.

The phenomena of true neuralgia are best studied in the familiar affec-

tion known as tic, or brow ague, which follows the course of the supra-
orbital branch of the fifth nerve. This commences very commonly by an
increased afflux of blood, the pulsation in the little artery which accom-

panies the nerve becoming plainly perceptible to the sight and touch as

the pain is coming on. Then the neighborhood of the nerve becomes

very tender to the touch, and this is followed by pain, often agonizing,
extending along the ramifications of the nerve. In other cases all the
branches of this or one of the other divisions of the fifth, or even all the
branches of the trifacial nerve are similarly affected, producing in the
latter case what is called hemicrania. It would be beside my purpose to

speculate on the cause of this affection, or to spend any time on discuss-

ing its treatment. I merely wish here to direct the reader's attention to

it as illustrating an affection of the nerves quite unconnected with in-

flammation, for the S3
rmptoms, intolerably severe at one minute, may have

entirely disappeared at another, and also, for the same reason, not due
to any abiding irritation in the course of the nerve. I may, however,
add that the cure of this disorder must be sought in the discovery and
removal of its cause, in the amendment of any disorder of the general
health, and in cases where no cause can be ascertained, in the adminis-
tration of antiperiodic remedies, as quinine and arsenic, with free purga-
tion, and the local application of aconite, or the subcutaneous injection
of morphia, or morphia and atropine, before the paroxysm. It is curious,
and is valuable as a diagnostic sign, that though the parts near the
affected nerve may be excessively tender to the touch, yet firm pressure
will -generally relieve the pain, and patients with brow ague often learn

to give themselves some relief by pressing the finger firmly into the supra-
orbital notch.

Many, however, of the cases classed as true neuralgia are really not

periodic, but permanent affections, due to the implication of the nerve in

inflammation of the bone in or near which it lies, or to its inflammation
from some other cause, or to its being involved in cancerous or other

ulceration, or compressed by a tumor. But in all these cases the symp-
toms are persistent and continuous, though not therefore necessarily equal
in severity at all times. In other cases, from some irritation applied to

the motor nerves, or to the part of the nervous centre with which they
are connected, strange convulsive movements are produced. Spasmodic
wryneck is the best known of these affections, and it manifests itself as

an affection of the trapezius or sternornastoid and trapezius, which is often

propagated to the other muscles of the neck and head, jerking the head
about in various directions. From this origin the affection may be re-

flected to the nerves of the cervical or also of the brachial plexus, causing
neuralgic pains in the course of their sensitive branches, with possibly
some affection also of the motor nerves.

Neurotomy. In all cases of obstinate neuralgia, or of obstinate spasm,
the question will ultimately occur whether any relief can be given by

surgical operation, and if so, whether the symptoms are severe enough
to warrant the attempt. I say this question occurs ultimately,, for it is
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not until all known medical treatment has failed that the division of the
affected nerve ought ever to be tried, except in cases where the pain
obviously depends on some irritation which cannot be removed applied
to a definite part of the trunk. In such a case it may fairly be expected
that the division of the trunk above this part will relieve the symptoms.
When the cause of neuralgia is central or is unknown the operation is

far less promising, though under proper circumstances it is quite right
to give it a trial. There are two

Fl - 229 - methods of dividing a nerve
;

one which is the less formidable
as an operation is to make a sub-

cutaneous puncture, or a small
incision down to the bone in the
known course of the nerve, by
which the trunk is divided along
with the parts in relation with it.

But this is much less satisfactory
than the other, both because the

operator may after all miss the

nerve, and because the latter may
soon reunite and the symptoms
recur. The more effectual method
is to expose the nerve by a regu-
lar disection, and remove a piece
about half an inch long.

1

Neuroma. Tumors are some-
times painful from their pressure
on nerves, and in some of the

"painful subcutaneous tumors,"
as they are called, a definite nerve
has been found implicated in the

tumor. At other times, however,
there has been no such explana-
tion of the pain, which is then to

be regarded as "
hysterical." Like

Neuroma. A large oval tumor, six inches long by ther forms of hysteria, this painfour wide, implicating the sciatic nerve and its pos- , ,,,
- 7

tenor tibial branch. The surface of the tumor is nodu- m Simple, flbl'OUS, or fatty tumors
lated. It is hollow, presenting a large central cavity, generally OCCU1'S in women.
with soft shreddy walls. The trunk of the nerve, a, is u t there are tumors formed in
seen passing into the tumor above and emerging be- ,1 u , f j 11 j
low ai a point below the popliteal space. Various fila-

the BUbstaH0 of nerves,and Called

ments are represented spread out on the walls of the On that aCCOUUt neuromata, of
tumor, b b, and many other nerves can be detected by which a remarkable example is
examination in the central cavity. For about one rlpriirfarJ h^ro fTTirr 99OA Thov
and a half inches above the tumor the nerve is much

C 1C

, "f
T

thickened and indurated. All that is known of the are of a "brOllS Or flbro-cellular

history is that the limb was amputated. The chief stl'UC'-lire, gl'OW generally slowly,
mass of the tumor was found on microscopical exami- an(^ are often t h.e seat

"

of very
nation to consist of fibrous tissue, of various consis- o/iiifo ; TKo fiKl .M nf f_K

*

tence, granular amorphous material, round and oval

,

aCllte
mu i f *1 ^
l he " bres ot thepain.

cells of the size of pus-globules for the most part, nerve will be found Spread put
elongating fibre-cells, and remnants of nerve-tubes. OVer them and imbedded in their

Spitri'^^^rib^i^voL^bf ^! substance. They are incurable

Archives. except by removal; and when

1 Some interesting and typical cases of nenrotomy in painful affections of the limbs
will be found related by Mr. liedfern Davies, in the Dublin Quarterly Journal of
Medical Science, November, 1860.
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such removal would involve the destruction of the main nerve of the

limb and its consequent paralysis, amputation becomes necessary.

CHAPTEE XXVIII.

DISEASES OF THE ARTERIES.

Atheroma and Calcification. The degenerative changes which are

found in the arteries appear under two chief forms, viz., aiheroma, a

softening, pulpy change, akin to fatty degeneration; and calcification,
or so-called ossification, in which the arterial tube becomes rigid and
brittle. The latter, however, is a late stage or consequence of the former.

In atheroma the internal and middle coats of the artery are found thick-

ened by a material which is variously regarded by different authors as

the result of chronic inflammation affecting the middle coat, and so push-

ing the internal coat inwards and afterwards invading it; or as deposited
on the internal surface of the artery from the circulating blood, and then

giving rise to fatty degeneration. The former view of the inflammatory
nature of atheroma is maintained with great ability by Dr. Moxon,

1 and
is the one which certainly appears to me the more probable and the more
consistent with the phenomena of the disease. The latter, however, rests

on the great authority of Gulliver,
2 and is the view usually adopted.

However originating, the disease soon causes visible opaque patches
of a yellow color, and thicker on section than the neighboring portions
of the internal coats. In these patches there are found on microscopic
examination oil-globules, cholesterin, and the degenerated tissue of the

internal coat of the vessel, besides cell formations which are described

by Rindfleisch, Moxon, and others as inflammatory.
The progress of atheroma is in one of three directions: 1. The ather-

omatous patch may soften into matter somewhat resembling pus, which

passes into the tube of the artery, leaving a small cavity the atheroma-
tous ulcer in the internal coat and inner part of the middle coat. The
vessel at such a spot is much weakened, and may give way either totally
and at once or partially and gradually, so as to form an aneurism. This

softening is regarded as the acutest form of the inflammation which has

produced the disease. 2. The atheromatous matter may become organized
into a low form of fibrous tissue, with which fatty matter is mingled, until

the coats of the vessel become u
opaque, dull, and condensed into a

material similar to hardened albumen and eventually to ligament"
(Moore). In this change also, I believe, aneurism often finds its com-

mencement, the difference in elasticity at the points where the healthy
and diseased parts of the vessel join predisposing it to give way at that

part. 3. The salts of lime are deposited in the atheromatous matter by
a still more chronic process; and then sometimes the whole vessel is

gradually involved in this calcareous degeneration, so that it becomes a

1 On the Nature of Atheroma in the Arteries, from Guy's Hospital Reports.
2 Med.-Chir. Trans., vol. xxvi.
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perfectly brittle and rigid tube, incapable of either contraction or dilata-

tion, or of any change in length. Such arteries may, of course, be rup-
tured by any slight force, and they are quite incapable of performing one
of the chief functions of arteries, that of regulating the blood supply
according to the demand. Hence the frequent occurrence of gangrene
in such cases. This process of calcification is popularly denominated
ossification of arteries

;
but there is no proof that true bone is ever found

in such a patch, though a certain resemblance to bone-cells has been

thought to be discovered in the calcareous deposit.
Sometimes in extensive calcification of the aorta the blood makes away

between the internal rigid arid the external elastic portion of the artery,
i. e., either between the external and middle coats or (as Dr. Peacock has

shown to be almost always the case) between the layers of the middle

coat, and distends the outer part of the artery into what is known as a

"dissecting aneurism "
(Fig. 234, p. 525).

Both atheroma and calcification are frequent causes of secondary
haemorrhage after surgical operation, the latter more especialty ;

in fact,

the arteries are sometimes found so "ossified" in amputations performed
on aged people that they break off when an attempt is made to tie them.
In such extreme cases of calcification the ligature must be used very
gently, and only tied just tight enough to command the bleeding; or

what is, I think, safer, acupressure may be employed. But secondary
haemorrhage is almost sure to ensue. Atheromatous arteries also are very
liable to secondary haemorrhage, being already badly nourished, and more

prone to degeneration than to repair. I have shown from the records of

St. George's Hospital that, judging from the result of fatal cases only,
it would seem that secondary haemorrhage is almost always due to disease

of the arteries. (St. George's Hospital Reports, vol. i, p. 319.)
Calcification is a disease which is almost confined to advanced life, but

it has been found in younger subjects also. Mr. Moore calls attention to

the fact that it is not found in the pulmonary artery or in any part of the

venous system, in support of the view which he holds that the disease

commences on the internal surface of the vessel as a deposit out of the

arterial blood.

Atheroma has been found to occur very commonly in soldiers, and in

persons who are in the habit of indulging in alcohol; and it is believed

by many pathologists to be a frequent result of syphilis, the deposit in

this syphilitic variety of atheroma being of the fibroid texture. I cannot

profess myself quite satisfied of the reality of the connection which has

been thus assumed between two such common affections as syphilis and
atheroma

;
but the connection between atheroma and spirit-drinking

seems more certain. We should not forget, however, that arterial disease

attacks persons also of the most regular habits of life, and is not unknown
in the lower animals. The signs of this affection are wholly unknown.
Persistent pains, reputed rheumatic, often turn out to be due to disease

of arteries, and a high degree of arcus senilis in the cornea, especially if

the patient is not in advanced age, gives reason for suspecting atheroma ;

but the suspicion is often refuted by dissection. Advanced calcification

often renders the arteries so hard that their condition is plainly percepti-
ble to the touch in any superficial vessel.

Occlusion and Embolism. Arteries may be occluded by the pressure
of tumors, though the main arteries have a wonderful power of escaping
and resisting pressure ;

but the usual cause of obliteration of an artery
at least of a large one is embolism, i. e., the impaction of a clot. This
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generally occurs at or near the bifurcation, or giving off of some large
branch. 1 The clot is generally formed on a nucleus of fibrin which is

brought down to the part from a diseased endocardium, being washed oil

the surface of the heart or one of its valves, as long ago pointed out by
the late Dr. Kirkes ;'

2 but clots formed in aneurisms or diseased arteries,
or even in the veins, may prove the starting-point of embolism.' This

plug of fibrin being detained in the artery attracts more fibrin to itself

(just as fibrin is whipped out of the blood in a basin) till the whole tube
of the artery is obliterated. The obliteration is sometimes accompanied
with a good deal of pain. The pulse below is, of course, lost, and some-
times the limb becomes gangrenous. A similar result usually occurs in

the brain, where the softening which so constantly ensues after embolism
of the cerebral arteries may be looked on as a form of gangrene.
The occurrence of embolism can often be diagnosed. In the case

figured on p. 79 the symptoms were unmistakable, and the seat of lodg-
ment of the clot could be exactly defined. But as a general rule nothing
can be done, since the heart disease forbids any surgical treatment;
otherwise there is no more reason why a limb should not be amputated for

embolism than after the ligature of an artery.
Embolic clots when lodging in diseased arteries (and even perhaps

sometimes in sound ones) may form the starting-point of aneurism, the

vessel dilating behind the obstruction.4

Arteritis. Formerly elaborate descriptions were given of the appear-
ance of arteries when in a state of acute inflammation, and there are

doubtless cases very rare ones in which long tracts of artery, some-
times the whole of the main arteries of a limb, have been found filled with
fibrin and obliterated. Such cases are classed as instances of arteritis,
and they may be so. It is, at any rate, difficult to understand them in

any other way. But the descriptions of arteries acutely inflamed, with
red lining membrane, etc., were no doubt mistakes, caused by confound-

ing post-mortem staining with inflammatory injection. Little is known
of acute arteritis pathologically, and surgically it can hardly be said to

have any importance.

Aneurism. The term aneurism means a tumor formed by the enlarge-
ment of an artery. If, therefore, the word be correctly used, there must
be in every aneurism an investing membrane, or sac, which communi-
cates with the cavity of the artery, and which contains blood, either fluid

or coagulated. This investing membrane may be formed either by all

the coats of the vessel or by only one or two of them, or by the cellular

tissue external to the artery, and the classification of the tumors is by
many authors based on this circumstance. By others aneurisms are

divided according to their shape and the nature of the communication
between the sac and the artery. Unfortunately for the intelligibility of
the subject, the term aneurism is often applied to an affection in which
there is no sac, and, in the proper sense of the word, no tumor, i. e., to a

subcutaneous rupture of an artery leading to the effusion of blood into the

1 See Fig. 11, p. 79.
2 Med.-Chir. Trans., vol. xxxv.
3 Some years ago a patient was operated on for the radical cure of hernia. In pass-

ing one of the ligatures the operator had the misfortune to perforate the external iliac

vein, without being aware of it. The ligature was left in the cavity of the vein, and
caused coagulation of the blood. The patient died of apoplexy, which was found to

have been produced by one of the clots which had passed through the heart and

lodged in an artery in the brain.
4
Syst. of Surg., 2d ed., vol. iii, p. 421.
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cellular tissue. This is what is often intended by a "diffused aneurism "

a term which in that sense should, I think, be disused, since both the

pathology and treatment of such an affection differ entirely from those of
common aneurism. 1

Causes. The causes of aneurism are to be sought in anything which
disturbs the balance of the circulation, so as to cause the wall of the

artery to become unfit to resist the heart's action. Thus the artery be-

comes degenerated by atheroma, and the atheromatous portion gives way.
Sometimes all the coats give way, so that the artery bursts

;
more usually

the external coat remains entire and becomes expanded over the blood.
Such commencing dilatations are constantly seen in atheromatous aortre.

At first the atheromatous patch shares in the expansion, and the aneu-
rismal pouch is then formed by all three coats of the vessel (Fig. 230).
Soon the two internal coats are worn away, and on dissection it will be
found that they can only be followed a short distance from the mouth of
the sac, which is then formed by the external coat only (Fig. 231). It

appears certain, also, that chronic inflammation may so soften the struc-

ture of the middle coat of the vessel that it is incapable of resisting the
usual force of the circulation. 2 Such chronic inflammation is believed by
many pathologists to be a frequent consequence of syphilis, and the prev-
alence of aneurism among soldiers is thus accounted for. And again, it

seems certain that the abuse of alcohol is a predisposing cause of aneu-

rism, though whether it acts by producing arterial degeneration or by
irritating the heart, and exciting it to increased action, is not clear. It

seems also certain that habitual strain on the heart may act in the same

way ;
and the use of the old stock and of the knapsack in the army, in-

ducing a strain on all the respiratory and circulating organs, is by many
army surgeons considered to have been even a more potent cause of an-

eurism of the aorta than either syphilis or alcohol. Violence, again,
leading to a partial rupture of the artery, is an undoubted cause of an-

eurism. This is well illustrated by an experiment of Richerand, which
I have often repeated. In the dead subject, after the rigor mortis has
been completely overcome by passive motion, let the knee be forcibly
overextended till the ligaments are heard to crack. The two inner coats
of the popliteal artery will often be found ruptured. And there can be
no doubt that something of the kind often occurs in those sprains of the
knee which are so frequently assigned as the cause of popliteal aneurism.
It is a known fact that sprains and blows are frequently followed by an-

eurism of all kinds, and it is a frequent observation that sailors are liable

to axillary and subclavian aneurism, from the sprains and injuries of the

upper extremity incidental to their calling, in a proportion which as

much exceeds the average as does the predisposition of soldiers to aortic

aneurism. Finally, the direct wound of an artery leads to aneurism

(which on that account is called traumatic), b}' causing an extravasation
of blood into the surrounding tissues, which become limited and encap-
suled by the areolar membrane, muscles, etc., which form the sac, the
coats of the artery being traceable only a very little distance into the
mouth of the sac (Fig. 233). It i* well to keep these facts in view in

examining a case of aneurism, since the causes which act by producing
general arterial degeneration offer less prospect of the success of local

measures than those which are more localized
;
while the purely trau-

1 If by ''diffused " aneurism be meant an aneurism which has burst and poured
out its contents into the neighboring parts, it would surely be better to put this into
common and unmistakable English by calling it a ruptured aneurism, as it is.

2 See Moxon, op. cit.
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i. 230. Flo. 231.

FIG. 230. True aneurism
;
the sac formed by all the coats.

FIG. 231.
" False" aneurism

;
the sac formed by the outer coat only.

Fiu. 232.
" Hernial" aneurism; the sac formed by the inner coat only.

FIG. 233.

FIG. 233. Traumatic aneurism
;
the sac formed by the tissues around the vessel.

FIG. 234. Dissecting aneurism.

a, the internal coat of the artery ; b, the middle coat
; c, the external coat

; d, the cellular tissue, sheath,
or other tissues surrounding the artery.
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inatic aneurism may be treated, if it seems advisable, as a wound of an

artery, with the same prospect of finding the vessel healthy up to the
mouth of the sac.

Classification. The old classification of aneurism was founded on the

composition of the sac, an aneurism in which the sac is formed of all the
three coats being termed true (Fig. 230) ;

one in which the external coat

only is involved, false (Fig. 231) ;

T and one in which the sac is formed of
the surrounding tissues, diffused* or consecutive (Fig. 233).

This nomenclature is certainly neither felicitous in expression nor use-

ful in practice. It is impossible to tell without dissection what the com-

position of the sac may be. The three coats of the artery can hardly
ever be traced over the whole sac, except at the very commencement of
the formation of aneurism, and then almost exclusively in the case of the
aorta

;
so that many pathologists deny the existence of u true " aneurism

;

yet the use of the term "false" seems- to imply something exceptional
in a condition which is

FIG. 235.
really almost universal.

It would be better to call

all arterial aneurisms in

which the sac is formed

wholly or chiefly by the

wall of the vessel true,
and those in which it is

formed wholly or almost

wholly by the surround-

ing tissues false; and

many authors use the

terms in this sense.

Another classification

regards the shape of the

tumor. It is very com-
mon in the aorta, and not

A tubular aneurism, or aneurismal dilatation of the innominate
""Common in Other arte-

and right stibclavian artery, extending from the arch of the aorta FICS, to find the whole
to the axillary artery. Its distal end could be felt as around pul- tube dilated for a very
sating tumor in the axilla, a shows the axillary artery, which PnneiHprnVlA PYranr tn
itself is perfectly natural

; b, the right carotid
; c, the left carotid ^

nS1 L
.

and subclavian
; d, a large branch of the right subclavian (proba-

twice Or more times its

bly the internal mammary, which is hanging down and touching natural size (Fig. 235).
the arch of the aorta). The arch itself is irregularly dilated, but This IS Called aneuriSinal
the root of the innominate artery is little more than the natural ^la ta fjon or tubular or
size. The position of the parts has been reversed, in order to show ^ '

the aneurismal cavity irregularly occupied by clot St. George's JUSlfOrm aneurism, while

Hospital Museum, Ser. vi, NO. 204. the aneurisms which
stand out from one part

of the circumference of the vessel like a bud attached to the artery by a
neck are called sacculated.

A still more practical distinction is, according to their apparent cause,
into spontaneous and traumatic.

1 A variety of " false " aneurism has been described which is termed hernial (Fig.
232), in which the sac is supposed to be formed of the two internal coats, protruded
or herniated through a deficiency in the external coat. The existence of this form
of aneurism as a spontaneous formation seems, however, to be (to say the least) doubt-
ful, though an undoubted instance of its occurrence has been reported in an artery
whose external coat had been shaved in an amputation, without the tube of the ves-
sel being cut into. It may also be artificial!}' produced in animals.

2 The term " diffused false aneurism "
is, however, often used, in the other sense

spoken of above, to signify a ruptured artery or aneurism.
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Directing Aneurism. All this refers to the true arterial aneurism.
There are other conditions which are also called aneurisms. but which
have only a remote resemblance to the genuine aneurismal tumors. The
inner coats of the aorta, when nthcromatous or ossified, may crack oil' and
allow the passage of the blood between the external and middle coats,
or. as Dr. Peacock thinks, is always (and as is certainly most common Iv i

the case, between the la}
Ters of the middle coat. The blood dissects oil'

the external from the internal part of the wall of the aorta, and has been
known to proceed as far downwards as the external iliac artery. Ulti-

mately it usually bursts through the outer coat of the artery, producing
fatal haemorrhage, and this may take place in the reverse direction to that

of the circulation, so that many such cases prove fatal by rupture into the

pericardium. In rarer cases the blood bursts through the internal coats,
and thus makes its way back into the artery again. Such cases were
described in old patho-

logical works as instances FIG. 236.

of double aorta. The
name of "dissecting an-

eurism "
is given to this

condition. In rare cases

it may be diagnosed.
1 It

admits of no curative

treatment. As it has

hitherto only been met
with originating in the

aorta, it falls rather

within the province of
the physician, and I shall

say no more about it here.

Cirsoid A n eurism.

Another condition some-
what allied to aneurism
is that which is called

cirsoid aneurism, or ar-

terial varix, in which a

single arteiy becomes
dilated and elongated,

very much as a varicose

vein does
;
and closely-

allied to this (often, in-

deed, in practice, indis-

tinguishable from it) is
-1

*-

,.,. 3 . Copy from tho portrait of a patient under Mr. Prescott Hewett's
the condition denomi- care with cirsoid aneurism of the scalpi ln the Museum of st .

nated aneurism by anas- George's Hospital. From the System of Surgery, vol. iii, p. 534.

tomosis, in which there

are a number of such dilated and tortuous arteries packed together. In
this condition the capillaries and veins become also implicated, and many
of the dilated pulsating vessels seen in such tumors and which appear to
be arteries, will be found on dissection to be really veins.

Arterio-venous Aneurism. Then there are vascular tumors, or enlarge-
ments, which are formed by the communication of a diseased or injured
artery with a vein, arterio-venous aneurism. Of these there are two kinds,

sufficiently distinct from each other in well-marked examples, though not

1 See a case by Dr. Swayne, of York, in Path. Trans., vol. vii, p. 106.
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always distinguishable when deeply seated. In the first, varicose aneu-

rism, there is an anenrismal tumor lying between and communicating
with the artery on one side and the vein on the other, so that the two
vessels open only indirectly into each other. In the second, aneurixmal

varix, the hole in the artery opens directly into the vein, no tumor what-

ever being present. The veins are varicose in both. They generally

pulsate to some distance in the aneurismal varix, and may do so in the

varicose aneurism, if the two openings of the sac are exactly opposite to

each other.

The symptoms of arterio-venous aneurism are easily distinguished from
those of common aneurism. When there is a tumor (varicose aneurism)
it will be found to have not only a pulsation synchronous with the arterial

pulse, but also a continuous thrill, due to the venous stream
;
and the

murmur is also composed of an intermittent blowing, arterial sound, and
a constant rasping or thrilling bruit (compared to the snarling of a dog
or the harsh pronunciation of the letter R) caused by the meeting of the

arterial and venous streams. In an aneurismal varix the bruit will be

somewhat similar, varying in tone, however, with the varying condition

of the orifice, and the varicose veins will pulsate. There is also com-

monly an increase of heat in the skin, and the hair and other epidermal
tissues are over-nourished.

Treatment. Cirsoid aneurism is rarely made the subject of any treat-

ment. If it be necessary to undertake its cure, the ligature of the trunk-

artery leading to it, though an exceedingly uncertain measure, is, perhaps,
the best. The dilated vessel itself is too much altered in structure to bear

the ligature with safety ;
and coagulating injections are very dangerous.

But when ligature of the main trunk is inapplicable resort must be had
either to coagulating injection or to galvano-puncture ;

or if the tumor
is not too large it may be extirpated. Reference may be made to what
has been said above (p. 359) about the treatment of aneurism by anasto-

mosis, to which these cirsoid aneurisms bear a very great resemblance.

Arterio-venous aneurism is very commonly the result of a wound, and
in such cases the vessels will, in all probability, be healthy, if the disease

is not of very long standing. But when it has existed for a long time

the artery becomes so dilated and thinned above the orifice of communi-
cation that no operation on it could have any chance of success. When
the disease is recent it may often be cured by pressure simultaneously
exercised on the artery and on the orifice of communication. This is

best done by two persons, one of whom presses lightly on the point at

which the arterial stream enters the tumor with just so much force as is

necessary to suspend the cooing murmur; the other compressor holds the

artery at some convenient spot above the tumor, as in ordinary aneurism.

If this plan fails it is best, in recent traumatic cases, to lay open the sac

(having compressed the artery above) and tie the artery above and below
the orifice. The veins may also be tied if it seems necessary. The artery
has also been tied above and below the tumor without opening the sac,
and with success. 1 The main artery and vein have also both been tied,
and with success. Finally, cases have been treated successfully by coagu-

lating injections and galvano-puncture, but these plans are less certain

than surgical operation, and I believe more dangerous, and should only
be used in exceptional instances.

1 By Mr. 'Spence. See a lecture on Femoral Aneurism, in the Lancet, Oct. 17th,
1874. Since the publication of that paper Mr. Annandale has recorded a case in

which he laid open an arterio-venous aneurism in the thigh and tied both the vein and

artery with success. No gangrene occurred.
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When the disease does not cause much inconvenience, and is not

rapidly advancing, it is questionable whether the patient on^,lit lo be

advised to submit to any dangerous treatment; arid this is still mo're the

case the more nearly the disease approaches to the form of true nneurismal

varix, i. e.. the less proof there is of the existence of a distinct tumor
between the artery and vein.

Symptoms. The symptoms of arterial aneurism are as follows : There
is a pulsating tumor situated in the course of the artery, and incapable
of being drawn away from it

;
the pulsation is of a heaving character,

and causes an expansion of the tumor in all directions, laterally as well

as up and down. It is usually accompanied by a bruit a blowing or

whistling sound synchronous with the pulse. Pressure on the artery
above suspends both pulsation and bruit ;

and if the blood in the aneurism

is entirely fluid the tumor can now be almost emptied by pressure. The
tumor refills in a certain number of pulsations on the withdrawal of the

pressure. In some cases pressure on the artery below will cause an
increase in the size or tension of the sac. The pulse in the artery below
is generally much weakened, and there are various symptoms due to the

pressure of the tumor on neighboring organs, and depending, therefore,
on its anatomical relations. Thus popliteal aneurism causes pain and
numbness in the course of the internal popliteal nerve, and oedema of the

leg from pressure on the vein
;
subclavian and axillary aneurism cause

pain in the brachial plexus, weakness and oedema of the arm
;
aortic

aneurism cough, hoarseness, pain between the shoulders, and various

symptoms too numerous to catalogue ;
in fact, each form of aneurism

has its own definite symptoms, due not to its nature but to its position.

Diagnosis The diagnosis of surgical or external aneurism is usually
but not always easy, that of thoracic aneurism often very difficult.

1 The
reason is that in thoracic aneurisms there is very often no bruit, and the

pulsation may be imperceptible, so that the pressure effects furnish the

only symptoms, and these can hardly be decisive of the nature, even if

they can prove the existence, of a tumor. Even in external aneurism
certain sources of ambiguity are found. A tumor of a solid or cystic
consistence may lie so close to an artery as to derive pulsation from the

vessel. A familiar instance is found in a cyst of the thyroid body which
often touches the carotid or innominate artery, or a cyst or enlarged gland
in the ham which may press upon and derive pulsation from the popliteal.
But such tumors have never the definite whirr of the aneurismal bruit,
even if some dull " thud "

is caused by 'the pressure they exert on the

artery. It will be found that a similar sound can be produced by pressing
the stethoscope on any large accessible artery. And they never have the

expansive pulsation of aneurism only the up and down movement com-
municated to them from the underlying pulsation. But the strongest

sign of all is that they can usually be drawn away from the artery, and
then no longer pulsate. The great difficulty, however, is to distinguish
between aneurism and those malignant tumors which sometimes spring
from the bones, and contain large spaces which are filled with blood, and
which pulsate from the great size of the vessels opening into them. It

must be admitted that in some cases the diagnosis is hardly possible,
since these pulsating tumors occasionally have a bruit, lie in exactly the

situation of aneurism, and their pulsation of course disappears on com-

pression of the trunk-vessel which feeds them. In most cases of pulsatile

cancer, however, there is either no bruit or one very different from that

1 This is still more the case with intracranial aneurisms, but these hardly form

part of our subject.
34
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of aneurism
;
the bone may be felt to be expanded in the neighborhood

of the tumor; the expansion of the tumor is much less in proportion to

its size than in aneurism
; and, if the case is watched, the pulsation may

sometimes be found not to be constant. It has been known to disappear
for a time and return again. Sometimes also flakes of bone may be felt

in the coverings of the tumor. Again, there has often been found to be
a practical difficulty in distinguishing between those blood-collections

which are sometimes (though, as I contend, improperly) called diffused

false aneurisms, or between aneurisms which have lost their pulsation by
free rupture of the sac, and abscess. The chief diagnostic signs are the

absence of inflammation of the integuments, the weakness of the pulse
below the rupture, possibly coldness of the parts below, and in some cases

the presence of a bruit at the point of lesion of the artery. In cases of
doubt exploration with a grooved needle can do no harm, and will settle

the question.
1

Relations between the Sac and Artery. The relations of the aneurismal
sac to the artery are a matter of some importance. Very often a single

part only of the artery has given way, although a considerable part of

the vessel is, as it were, buried in the sac (Fig. 237) ;
at other times, even

FIG. 237. FIG. 238.

FIG. 237. Showing an aneurismal sac, in which the artery has given way at a single point, and
where the artery is imbedded for some distance in the tissue of the sac. This is regarded by many
surgeons as the usual condition in aneurisms of the limbs.

FIG. 238. Showing an aneurism in which the whole circumference of the artery has given way for

some distance, so that there are two communications between the artery and the sac, one at the upper
end of the tumor, the other near the middle, from which the lower part of the artery springs. This

is a very common form of aneurism, especially in the interior of the body, and represents a stage

intermediate between the former figure and the true fusiform aneurism, shown in Fig. 235.

in a sacculated aneurism, the whole circumference of the artery has given

way, and there are two openings, one of entrance and one of exit, sepa-
rated by a considerable interval (Fig. 238). This is, of course, always

1 See a paper On the Diagnosis of Aneurism, in St. George's Hospital Reports,
vol. vii.
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the case in a fusiform aneurism. The walls of the artery are by no means

always disi-nsi'd in the neighborhood of the mouth of the aneurism. Still,

it remains true that this part of the artery is, in a spontaneous aneurism,
more likely to be found diseased than any other, and that operations on
that part ought therefore to be avoided if possible.

/'/VH//V.VX of Aneurism. The usual progress of aneurism is to the rup-
ture of the sac. The tumor increases gradually; it comes into contact

with neighboring structures, which it compresses and absorbs, and which
in their turn also compress and cause the absorption of the tissue which

forms the sac. Thus, in thoracic and abdominal aneurisms, the spinal
column is absorbed by pressure till the theca is often exposed ;

in pop-
liteal aneurism the femur and the posterior ligament of the joint are worn

away, etc. And as this goes on the sac softens and its tissue is replaced

by the fasciae, muscles, or bones which the sac has met with in its prog-
ress, until it gives way and the blood exudes. This sometimes occurs by
a sudden rent, the symptoms of which, if it takes place into the cellular

spaces of a limb or into a joint, are sufficiently well marked. The tumor

suddenly loses its pulsation and its shape, becoming flattened
;
a sharp

sensation of a crack, or of something giving way, often accompanies
this; the limb becomes swollen and cold; possibly ecchymosis may be

perceptible beneath the surface. If nothing is done gangrene will prob-

ably ensue. When the rupture occurs through a serous surface it is often

by a sudden crack, accompanied by rapidly fatal haemorrhage. On mu-
cous surfaces the bleeding is usually gradual.

1 Aneurisms do not often

burst through the skin
;
when they do the bleeding is generally, but not

always, fatal at once.

Spontaneous cure, however, may take place, and this in several ways.

First, the aneurism may simply lose its pulsation gradually as its sac be-

comes more and more occupied by coagula, fresh laminae forming con-

centrically till the whole sac is filled and obliterated. Secondly,, the distal

opening of the aneurism, or the distal portion of the artery, may become
closed by an embolic clot, and this clot may gradually grow into the sac

by fresh accretion till it is filled up. Thirdly, the whole sac may sup-

purate, the resulting inflammation may"seal both portions of the artery,
and the tumor ma}^ thus be extirpated, a mass of blood-clot, mixed with

pus, being evacuated on the opening of the abscess. Fourthly, it is re-

garded as possible by many eminent surgical pathologists that the tumor

may itself compress the trunk of the artery above it, and so produce a

hindrance to the circulation through the sac sufficient to permit of the

entire consolidation of the blood in if.

Finally, it may be said that some aneurisms, or perhaps aneurismal

dilatations, make no progress whatever for an indefinite time. It is com-
mon to find a dilatation of the root of the right carotid artery, which
seems to remain in a stationary condition for many years, without pro-

ducing any appreciable inconvenience to the patient, except a loss of the

power of active exertion.

Treatment. The treatment of aneurism is either internal (medical) or

external (surgical). The internal treatment aims at producing a cure as

in the first process of spontaneous cure above described. Its main object
is to reduce the circulation by rest and low diet, and to keep the heart's

action at a uniform level.
2 The rest should be perfect, the patient being

never allowed to leave his bed nor to assume the erect or even the sitting

posture, and everything about the bed and chamber should be carefully

1 See Gairdner, in Med.-Chir. Trans., vol. xlii.
2 See Tufnell, On the Successful Treatment of Internal Aneurism, 1864.



532 DISEASES OF THE ARTERIES.

arranged so as to make this as little irksome as possible. The diet should
be spare in quantity but nourishing in quality (say 6 to 8 ozs. of solid

food, of which meat forms a good part), with as little fluid as he can be

persuaded to take. A little wine is usually desirable. The object is not,
as in the treatment of Valsalva, by repeated bleedings, to reduce the

patient's strength or exhaust his supply of blood, but to keep the heart's

action perfectly equable and somewhat below the standard of health, the

pulse being between 60 and 70, and never varying, as far as that is

possible. The bowels must be carefully regulated if necessary by the

gentlest possible laxatives, no purging or constipation being permitted,
since both involve disturbance. If it be necessary, chloral may be given
to procure sleep, or small doses of morphia injected. Under this plan

pursued for several months much benefit may be obtained in the majority
of cases of internal aneurism, and a few complete cures may be hoped
for. As to medicines, none have as yet been proved to have any effect

on the disease. Much benefit has, no doubt, in many cases followed the

administration of iodide of potassium, and if it does not disagree with the

general health a trial may be given to it. At the same time I have often

administered it with no effect whatever, and in cases where it has done

good, as perfect rest has also been employed, it is impossible to say how
much of the benefit was due to this. The iodide may be given in five-grain
doses three times a day, gradually increasing ;

and if the heart's action

is excited a small quantity (n^v-viij) of the tincture of digitalis or

Fleming's tincture of aconite (^iij-v) may be conbined with it. The
acetate of lead has not seemed to me to act in any wa}* beneficially.

The Old Operation. The surgical or operative methods of treating
aneurism are very various. The old operation (that of Antyllus) is an imi-

tation of the cure by suppuration. It consists in cutting into the sac,

turning out the clots, tying the artery above and below the tumor, and

allowing the cavity to fill up by granulation. The operation is usually

difficult, always dangerous, and sometimes impossible ;
but it has the

merit that if successful it is certain to cure the disease, which is not the

case with any of the others. Mr. Syme has lately clone much to reintro-

duce this operation into practice; not in popliteal aneurism, in which
there can be no doubt that other methods are preferable, but in some of

the other forms axillary, gluteal, iliac, and carotid. 1 When it is possi-
ble a tourniquet should be applied, and then, the circulation being com-

plete^ commanded, the sac may be freely split open (by a crucial incision,
if need be), so that its interior can be inspected throughout and the

opening of the vessel clearly seem But in some cases (as in carotid

aneurism) this cannot be done. It is then necessary, in order to avoid

fatal haemorrhage, to make an opening into the tumor just large enough
to admit the finger, and enlarge it if necessary till two fingers can be in-

troduced, the opening being all the while plugged by the finger. Then
the surgeon feels around the interior of the sac till he gets his finger on
the point from whence the blood is issuing. Keeping this steadily com-

manded, he next splits up the sac freely, turns out all the clots, and by
the help of his assistant lays bare the artery above the opening of the

aneurism, and ties its cardiac part. This being done, he withdraws his

finger, to make sure that the direct circulation is controlled
;
then dis-

sects out the distal part of the artery and ties this also, in order to bar

the 'reflux stream.

The Hunterian operation for aneurism consists in tying the trunk of

See Syme, Med.-Chir. Trans., vol. xliii, p. 137, and vol. xlv, p. 381.
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the artery at a variable distance above the aneurismal snc. French

writers usunllv speak of this as the method of Anel; but the dill'erenee

is, that in Ariel's method the artery is tied close to the sac, no branch

intervening, while in Hunter's it is tied at a distance, and often :i great
distance (as when the external iliac is tied for an aneurism of the super-
ficial femoral), so that in the former no branch intervenes between the

ligature and the sac, while in the latter often many considerable branches

arise in the interval. Anel's method selects for ligature that part of the

artery which is most likely to be diseased, and in that respect has no

superiority over the old operation. In many cases it would be hardly

possible to carry it out without wounding the sac (see Fig. 2*37). In

fact, it is only a part of the old operation, and the latter is in most cir-

FIG. 239. FIG. 240. FIG. 241.

FIG. 239. Anel's operation.

FK;. 240. Hunter's operation.

FIG. 241. A preparation showing the definitive cure of aneurism. The aneurism affected the pos-

terior tihial artery, and the femoral had been tied some months before death. 6 shows the posterior

tibial nerve spread out over the tumor c; a, the artery, which appeared to be closed up at the seat of

aneurism. St. George's Hospital Museum, Ser. vi, No. 129.

cumstances equally feasible, more certain to cure the disease, and there-

fore preferable. Hunter's method is an imitation of the first mode of

natural cure. It does not (as might at first sight be thought) altogether

suspend the circulation through the tumor, except for a very short time,
but greatly diminishes it. The collateral circulation brings back the

blood into the tumor certainly after the first few hours, at which time

there is often enough movement of fluid in the sac to be perceptible to

the hand, and very likely even sooner. In animals it has been proved by
experiment

1 that the collateral circulation is restored in a very few min-

utes, and the same is most likely the case in the human subject. But
this slight stream of blood, instead of retarding coagulation in the sac,
is thought by many surgeons to promote it. Thus Broca draws a dis-

tinction between the clots which are formed by the coagulation of the

blood en mas.se, such as are produced after death, containing all the solid

elements of the blood, and a good deal of serum also, and which he calls

passive clots, and the layers of coagulated fibrin mingled onl}' with more

1 See Syst. of Surg., 2d ed., vol. iii, p. 470.
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or less of blood-corpuscles and comparatively destitute of fluid, which he
calls active clots, believing that the former are rather injurious than use-
ful in the coagulation of an aneurism, as irritating to the sac and liable

to suppurate ;
while to the latter he attributes the active process of filling

up the cavity. For the coagulation of the blood en masse no circulation

is necessary, but for the production of laminated fibrin he believes that
some amount of circulation is at least very advantageous, if not neces-

sary. This theory, however, is refuted by the fact that when the circu-

lation is completely commanded for a few hours by pressure on the artery
under chloroform, the sac often becomes filled with coagula (which must

necessarily be of the kind which Broca denominates passive), and that
these very often become gradually more and more solid and a definite

cure results
; proving that circulation is not essential for the production

of laminated fibrin, and that soft clots are not a hindrance to the con-
solidation of the tumor. The stress of the circulation being removed
from the aneurism by the ligature of the vessel, the sac and the parts
around contract upon the blood

;
the latter becomes gradually more and

more solid, and generally no more pulsation is perceptible in the tumor.

By the time the ligature has come awa\7

(see p. 115) the tumor is much
reduced in size

;
this shrinking goes on for some time, and the tumor

becomes harder as it becomes smaller, till at last only a hard kernel is

left, and sometimes no perceptible enlargement remains. On dissection

the sac is found filled with laminae of fibrin much resembling the coats of
an onion, entirely discolored, if old

;
if tolerably recent the outer layers

are perfectly buff-colored, while the inner retain more or less of coloring
matter. The artery also is usually obstructed at this part. If no con-

siderable branch comes off between the ligature and the sac (i. <?.,
if the

case resembles Anel's operation to this extent) the whole artery from the

ligature to the tumor is obliterated, and a single arch of anastomosis
carries the blood into the artery below the aneurism

;
otherwise there are

two arches of anastomosis, one to convey the blood round the portion
obliterated by the ligature, and the other to convey the blood round the

obliterated aneurismal sac, above which there is a pervious tract of artery

(Fig. 242).
The main dangers which attend on this operation are those which have

been spoken of as incidental to the ligature of an arteiy, viz., gangrene
and secondary haemorrhage (see pages 116-1 18) ;

but we ought not to omit
to mention that the operation may also fail in one of two ways. The more
usual is the suppuration of the sac. The coagulation remains somewhat

imperfect, and after a longer or shorter time for this is very variable

the part becomes swollen, red, and painful, and an exploratory puncture
will discover pus. It is well to wait till the matter has come near the sur-

face and then to open the sac pretty freely. Usually the artery will be found
to be closed; and if the patient can support the suppuration the cavity
will fill up, and a cure will result

;
but if on opening the tumor haemorrhage

ensues, or if there be bleeding afterwards, amputation is indicated.

In rarer cases the ligature does not suppress the pulsation, or after it

has been temporarily suppressed it recurs. It is not very uncommon for

a little pulsation to be perceptible for a short time, which ultimately dis-

appears ;
but in the cases here spoken of, as a result of too free anasto-

mosis the tumor returns to exactly its former condition and resumes its

growth. It now becomes necessary to undertake its treatment. The first

indication is to employ genuflexion or pressure both directly to the tumor
and to the artery above. This failing, the surgeon must choose between
the ligature of the artery lower down and the old operation. Both plans
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have been successfully adopted, and the choice would depend more on the
individual features of the case than
on any general principles. There

might, of course, be circumstances
which would render amputation more
advisable.

Distal Ligature. The distal liga-
ture after the methods of Brasdor arid

Wardrop is a method of treatment
which is now restricted to aneurism
at the root of the neck, and which
will be discussed on a subsequent
page in treating that form of aneurism.

Compression Treatment. Pressure
on the artery above has now become a

recognized method of treating aneur-

ism, and on the whole has been very
successful. There are many ways of

doing this, amongst which I have no
hesitation in saying that compression
with the finger is far the best, when it

can be carried out. But it must be
recollected that pressure cannot be ex-

pected to succeed unless it is regular,
efficient, and equable. Irregular pres-

sure, which allows the sac to refill fre-

quently, cannot but aggravate the dis-

ease by perpetual disturbances both
of the sac and its contents, as well as

distress and pain to the patient. What-
ever form of pressure, therefore, is

selected, care should be taken to as-

certain by constant supervision that

during the whole of its application no
circulation is perceptible through the
tumor. 1 And it is well not to com-
mence the treatment until, by a few

days of complete rest and low diet,
the circulation has been brought down
to the level Of health or below it, and literated, and the femoral is obliterated at the

Until, as Dr. Carte Suggests, a Weight
seat of aneurism, a points to the internal iliac,

f i t o iu i _j IL the branches from which and from the aortaof about 8 Ibs. laid on the artery in the have anast0mosed with b b, the two branches of

groin (taking the case of popliteal the external iliac, as well as with those of the

aneurism) will Stop the Circulation in Profunda.c, and thus have brought the blood into

the tumor Then, if digital pressure %" % ^t^"^
IS to be Used, a Staff Of assistants must artery. Again, the branches from the profunda
be Organized, who are tO take Charge have communicated with the superficial femoral,

of the artery ID pairs, one holding the ^^I S^SS
artery while the other keeps his hand Ser. vi.-No. i2o.-From theSyst.of Surg.

1 When compression was first introduced into general use surgeons were a good
deal under the influence of the theory which Broca has so strongly advocated, and
only aimed at reducing not stopping the circulation. I believe 1 am correct in say-
ing that this plan is given up even in France since the great success which has been

proved to attend on digital pressure in the practice of Vanzetti and others. For
digital pressure is always applied so as to stop the circulation altogether.

A preparation showing the collateral circula-

tion after the cure of aneurism by the ligature.
The external iliac artery has been tied for the
cure of aneurism of the superficial femoral.

The whole length of the external iliac is oh-
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on the tumor, to see that the pressure is effectual. Without assistance a
man can hardly command the femoral artery completely for more than ten

minutes, but the compresser's fingers can be much assisted by a weight or

bag of shot made to fall upon the end of the finger.
1 In this way it is said

that the same person can maintain compression for an hour. In changing
the compresser care should be taken that the artery does not escape even
for an instant. The process is by no means painful, and a very rapid
cure is in some instances obtained. 2 In other cases the pressure must
be intermitted, in order to give the patient needful repose during the

night, and resumed next morning. So long as the case goes on well

i.
.,

if the pulsation and size of the tumor are obviously diminishing
the treatment should be continued

;
but if no impression whatever is made

on the disease I do not think it is wise to persevere beyond the first few

days, at least in those forms of aneurism where (as in the popliteal) the

operation of ligature is easy and involves comparatively little danger.
In cases where the artery lies too deep for digital compression it may

be compressed manually by means of a pad mounted on a handle. A
very useful instrument for this purpose has been devised by my friend,
Mr. Coles, which has been successfully employed in the compression of
the carotid artery.

3 A small pad, about the size of the end of the finger,
is mounted on a rod fixed in a tubular stem, with a spring so that the

pad does not exercise completely dead pressure.
Instrumental compression is most easily made by means of a weight

suspended from a frame, which can be improvised out of any materials
that happen to be at hand, or which may be held by the patient or an
attendant. The end of the weight ought not to be much larger than the

finger, in order to avoid as far as may be the simultaneous compression
of the vein or any of the neighboring parts. But in this, as in all other
forms of compression, the most careful and continuous supervision is

necessary. It is obvious that any sudden movement of the patient's

body may entirely displace the whole apparatus, and a few moments'

negligence may undo the effect of hours of compression. Still, many
cases, especially of femoral and popliteal aneurism, have been success-

fully treated in this way. The femoral artery in the groin is peculiarly
well situated for this form of treatment.
Numerous more elaborate instruments have been devised

;
modifica-

tions of the Italian or horseshoe tourniquet (Signorini's), which com-

presses the artery by means of an arm carrying a pad, and supported on
a plate moulded to the opposite side of the limb. The pad is movable,
either by a joint, or by a screw. The best form, I think, is Carte's

compressor, in which the arm which carries the pad is mounted on a
universal joint, and is supported by stout india-rubber springs, so as to

be somewhat elastic without shifting. But the great success of digital

pressure has much restricted the application of these instruments, and I

think it unnecessary to describe or figure their various forms. The
reader will find them figured in Broca's work on Aneurism, or in the

illustrated catalogues of the instrument makers.

1 See Holden, in St Bartholomew's Hospital Reports, vol. viii, p. 140. A similar

plan has been proposed by a French surgeon. In a case recently under my care the

compressers found relief by leaning the opposite elbow on the compressing fingers.
2 The most rapid cures are one of femoral aneurism, under the care of Mr. Darke

of Salisbury, cured in 1^ hours; one (popliteal), under Dr. Blackman, in three hours;
and one under Vanzetti's care in 2 hours. On un average it is said that cases of

popliteal aneurism are cured by digital pressure in three days, and by instrumental
in fourteen. Lancet, Mav 8. 1875.

3
Lancet, June 14, 21, 1873.
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The advantages of the digital over the instrumental form of pressure
an 1 that it involves less risk of compressing the vein along with tin-

artery, a drawback which is inseparable from instrumental compression ;

that it is less likely to ulcerate the skin
;
that the minimum of pressure nec-

essary for the purpose is more easily ascertained : and that it is more easy
to shift the point of its application to one at a short distance, so as to

give relief to the skin at the point first compressed, yet not change to a

dillt'rent part of the artery.
1

The advantage of instrumental over digital pressure consists in its

requiring no numerous staff of trained assistants
;
but it does require the

constant supervision of at least one well-trained and competent attend-

ant, and is much more likely to succeed when that attendant is the

surgeon himself. It very often fails from being left to students, nurses,

etc., who direct the pressure wrongly or use it too severely.
The cure of an aneurism by pressure is generally preceded by enlarge-

ment of the neighboring collaterals, arteries being felt pulsating in situ-

ations where normally no artery is perceptible, and it is often accom-

panied by very severe pain in the part,
2 which sometimes is so agonizing

that the patient declares he can bear the pressure no longer, and desires

that an operation may be at once performed.
"
Rapid

" Pressure. Another method of attempting the cure of aneur-

ism by pressure is by what is called "rapid" pressure, i.e., the endeavor
to keep the circulation entirely stopped for as long a time as may be neces-

sary to fill the sac with clot, in the hope that definitive coagulation will

follow on this. General!}' speaking, the proceeding is too painful to be
endured without anaesthesia, and for this purpose a patient has been kept
under the influence of chloroform sufficiently to bear the pressure for as

many as fifty-two hours,
3

being allowed to recover consciousness at inter-

vals just enough to allow him to swallow. The plan has hitherto been
carried out chiefly in aneurisms of the abdomen and thigh, by compres-
sion of the aorta or one of the iliac arteries. Where the vessels are

more accessible to pressure, or where their ligature does not involve very

great danger, it seems very doubtful whether it is justifiable to resort to

it. The pressure has in all known cases been applied by some form of

tourniquet. Further particulars will be found under the head of Abdom-
inal Aneurism.

Flexion of the limb has often proved successful in the treatment of

popliteal aneurism. It has been used also with success, I believe, in the

treatment of aneurism at the bend of the elbow, and has been tried in

femoral aneurism, but, as far as I can ascertain, with no definite results.*

1 Mr. Walker, of Liverpool, insists, and I think with some reason, on what he
calls " the one artery system

" of pressure. That is to say, for instance, in popliteal
aneurism the pressure is always to he applied either to the common or to the super-
ficial femoral. In changing from the one to the other the system of collateral vessels

is also changed, and the course of the cure interrupted. In the instrumental form of

pressure it is almost always necessary to shift the pad a considerable distance; not so

in the digital. See Walker, in Liverpool Mod. andSurg. Reports, vol. v, and Lancet,

May 8, 1875. p. 039.
2 See Mr. Campbell De Morgan's case, related in theSyst. of Surg., 2d ed., vol. iii,

p. 445.
3 Mr. Holt's case, in Clin. Soc. Trans

,
vol. vii, p, 56

4 A case of Dr. Gordon Buck is always quoted in the books as a successful adapta-
tion of flexion to femoral aneurism. A reference to the original (Amer. Jour. Med.

Sc., 1870, p. 69) will show that the case was merely one of temporary return of pulsa-
tion after cure by compression, and that the effect of the flexion was to exercise direct

pressure on the sac. It bore very little resemblance to a recent case of aneurism.
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Genuflexion acts by retarding the circulation much as compression
of the artery does, and also, as I believe, by displacement of clot and by
direct pressure on the parts, including, perhaps, the artery above the

tumor, as in our fourth mode of spontaneous cure (p. 531). It need not
be enforced to an extent which is either painful to the patient or likely to

injure the tumor, and if not speedily successful should not be long per-
sisted in. The simplest cases are the best for it. More will be said on
this subject under the head of Popliteal Aneurism.

Manipulation of the tumor was introduced into practice by Sir W.
Fergusson. in order to imitate the second mode of spontaneous cure
above described. The object of the manipulation is to press the two walls

of the aneurism together, and so far to displace some of the coagula which
are contained in it that they may either be carried into the distal mouth
of the aneurism or at least project into the blood-stream and form the

starting-point of renewed coagulation. It has been employed with success
in popliteal, femoral, carotid, and subclavian aneurisms, and is an undoubt-

edly justifiable measure in tumors which cannot be operated on without

veiy great danger, which are not near to bursting, and in which there is

evidence of the formation of Mood-clot.

Coagulating Injections. The injection of coagulating fluids (generally
the perchloride of iron, about 25 per cent, of the salt) has been occasion-

ally used with success; but it can only be rarely useful in arterial aneurism,
since in order to be employed with safety it requires that the circulation

should be commanded above the tumor, i. e., that the case should be
amenable to ligature or pressure, which therefore are generally indicated,
as the injection is neither free from danger nor by any means certain to

cure the disease.

Galvano-punciure. Electricity may also be employed to coagulate the
blood in the sac. A weak stream of galvanic electricity passed through
the blood will be found to decompose it, hydrogen being disengaged at

the negative and oxygen at the positive pole, and in this way coagulation
may be commenced, which under favorable circumstances will go on till

the sac is completely filled
;
but the method is a very uncertain one, and

is liable to failure from the melting down of the soft clot which may have
been formed, or it may prove fatal by setting up inflammation of the sac,
or by causing sloughing around the needle punctures, followed by haemor-

rhage.
Introduction of Foreign Bodies. Finally, it has been proposed and

attempted to produce coagulation in the sac by the introduction of foreign
bodies into the blood which is circulating through it much in the same

way as the fibrin is whipped out of blood in a basin by a bunch of twigs.
Mr. Moore J

originated this method of treatment, by introducing a large

quantity of iron wire into the sac of an aortic aneurism. Considerable

coagulation was produced, but the wire caused fatal inflammation of the

sac-wall. Dr. Murray of Newcastle tried carbolized catgut, but without
result. Recently horsehair has been used, by Dr. Levis of Philadelphia,
in a case of subclavian aneurism, and by Mr. Biyant in one of popliteal

aneurism, and also with the effect of producing a good deal of coagula-
tion.

2 Both cases, which were of a very unfavorable nature, ended

fatally ;
but it does not appear that the foreign body caused any injury to

the sac or other parts in either, and the experiment may be worth repeat-

ing in a case which is not amenable to more hopeful measures. But treat-

ment which acts only on the blood in the sac holds out comparatively

1 Med.-Chir. Tnms., vol. xlvii, p. 129.
2 The preparation from Mr. Bryant's case is in the Museum of Guy's Hospital.
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little hope of success. The really successful methods of treatment rest,

ligature, and pressure are assisted in their operation by the reaction of
the tissues around and of the sac itself. The weak point in the treatment

by manipulation, coagulating injections, galvaiio-puncttire, and the intro-

duction of foreign bodies is, that these methods either tend to injure or

to produce inflammation of the sac-wall.

A short exposition of the chief kinds of surgical aneurism is necessary
here, to which I shall append a description of the operation of tying each

artery.
Thoracic Aneurism. Aneurism of the arch of the aorta can only very

rarely be made the subject of surgical treatment, but the surgeon should
be acquainted with its main features, in order to diagnose it from other

diseases, as well as to distinguish those rare cases in which operative
treatment may be justifiable. Bruit is very frequently absent in thoracic

aneurisms, which are often of the tubular variety, or open into the artery
by a wide, unobstructed orifice.

1 The pulsation also is often imperceptible,
so long as the thoracic parietes remain intact, and it may be simulated by
pulsation communicated by the heart to a cancerous or other tumor.2

Consequently the diagnosis often rests more on the indirect than the

direct symptoms. These are usually pain between the shoulders from,

pressure on the spine, ringing cough from pressure on the trachea, spas-
modic dyspnoea, either from pressure on the recurrent nerve or on the

windpipe itself, dyspnoea, haemoptysis, and inequality of the pulse in the
wrists and sometimes also in the carotids. Very commonly one of the

large branches given off by the arch is so obstructed that no pulse can be

felt in its branches.

Thoracic aneurism is, as a rule, best treated by the internal or. medical
treatment described on p. 531. Under this plan of treatment almost every
case of thoracic aneurism, and many cases of aneurisms of the limbs, will

rapidly improve ;
and in some rare cases even of aortic aneurism a com-

plete cure may possibly be obtained. The only surgical measures which
are admissible in aortic aneurism are either galvano-puncture or the liga-
ture of the carotid on Brasdor's method. The former is, as far as our

present knowledge extends, an uncertain and a dangerous measure, which,
however, has yielded some good results in the skilful hands of Signor
Ciniselli and others. The latter seems to me to be useful or justifiable

only in aneurisms believed to implicate the transverse position of the arch
and to be extending along the course of the carotid into the neck, in

which case the corresponding artery (generally the left carotid) may be

tied, and this has been done by Mr. C. Heath in one well-known case with

very considerable benefit. The patient, an agricultural laborer, under Dr.
Cockle's care, is now alive, and remained in good health for about four

years after the operation, earning his bread by fieldwork. Latterly the
tumor has begun to grow again.

3

Innominate Aneurism. Aneurism of the innominate artery is difficult

to diagnose from aortic aneurism, and many cases, under the care of the
best surgeons, are on record, in which supposed innominate aneurisms
have on dissection turned out to have been purely aortic. It forms a pul-

1 On the other hand, I have known the bruit so loud as to be heard all over the
room.

'2 See a case reported by me in the Path. Trans., vol. ix, p. 29.
3 On the subject of thoracic aneurism 1 would refer the reader for details and dis-

cussions, for which I can find no space here, to a series of lectures published in the
Lancet for June and July, 1872.
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sating tumor near the right sternoclavicular articulation, pushing the

upper part of the sternum forwards, often dislocating the end of the clavi-

cle or eroding it, and usually first presenting in the interval between the
tendinous and muscular origins of the sternomastoid. More or less dysp-
noea may be present from pressure on the trachea, and the pulse in the

right wrist is generally much feebler than in the left. The other symp-
toms will vary with the size of the tumor.

In innominate as in aortic aneurism it is desirable to avoid surgical
measures if possible, since no operation can be practiced without very
great danger, and the prospect of success or even of benefit is very slight.
But if the tumor be extending, in spite of the treatment by rest, and es-

pecially if it be extending along the trachea, as evidenced by its growth
and by the increase of dyspnoea, it is, in my opinion, quite justifiable
either to try galvano-puncture, or to tie the right carotid on Brasdor's

method, or even, perhaps, to tie the subclavian artery as well.
1

Carotid Aneurism. Aneurism of the carotid artery is generally situ-

ated at the bifurcation of the common carotid. It may, however, affect

the common trunk lower down, or one of the secondaiy carotids, gener-
ally the internal. The diagnosis is usually eas}

T

,
but the lower down the

tumor extends the greater is the difficulty in distinguishing it from aortic

aneurism
;

2 and cases have been recorded here, as in other regions of the

body, where either an abscess pressing on the artery, and receiving pul-
sation from it, has been mistaken for an aneurism, or, vice versa, an an-

eurism has been mistaken for an abscess
;
but I do not know that the

danger of mistakes is greater here than elsewhere.3

Brasdor's and Wardrop's Operations. An aneurism of the common
carotid low down in the neck, or an aneurism of the intratkoracic part
of the left carotid (if the latter affection ever occurs, of which, as far as

I know, no instance exists at present), may be treated with good pros-

pect of success by Brasdor's operation ;
and it is to these aneurisms, as

Hodgson and Wardrop have clearly shown, that Brasdor's operation is

in strictness applicable; and a good augury of its probable success in

such cases is given by the fact which Wardrop noticed with surprise in

a case in which he had tied the artery beyond the aneurism that the

1 As I have myself tied the subclavian (third part) and the carotid simultaneously
in a case of innominate aneurism, I need hardly say that I think the distal operation
justifiable in appropriate cases of this affection. But I must say that the study of

my own case and of the published records of the others has led me to the decided
conviction that the benefit which has been obtained in some of them lias been due

usually to the ligature of the carotid by which the carotid or tracheal portion of the
sac has been obliterated

;
and I should be disposed in any future cases to commence

with the less severe measure of tying the right carotid. It must be remembered that

the large branches from the first part of the subclavian must carry on the collateral

circulation after the third part of that artery has been tied
;
and for this purpose the

circulation must go on through the sac into the first part of the subclavian artery,
and probably with increased force, after the operation, so that the entire obliteration

of the sac by the distal ligature seems impossible unless the first part of the subcla-

vian could be secured inside its large branches, which up to the present time has been
found incompatible with the patient's recovery, even without the complication of

ligature of the right carotid. Still Mr. Fearn's case, where a practical cure certainly
resulted (a channel about the size of the original artery being maintained through
the clot which filled thf aneurism), is an encouragement for tying the two arteries

either simultaneously or, perhaps better, with an interval, as in that case.
2 See the well-known case under Sir A. Cooper's care in Allan Burns, On the Sur-

gical Anatomy of the Head and Neck, p. 60 et seq.
3 Traumatic aneurism of the vertebral artery has also been mistaken for carotid

aneurism. On this subject see a lecture published in the Lancet, July 26th, 1873.
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tumor collapses immediately the artery is tied, instead of increasing in

tension and pulsation, as it would do if the stream of blood pumped in

from the heart were not derived down the collaterals, which at once begin

FIG. 243. FIG. 244.

FIG. 243 shows Wardrop's operation, i. e., the ligature of the carotid artery for aneurism of the

innominate. Wardrop's idea seems to have been that as the quantity of blood conveyed by the carotid,

that by the branches of the first part of the subclavian, and that by the third part of that artery, may
be taken to be about equal, he could deprive the sac of one-third of its blood by tying the carotid, and
of two-thirds by tying the third part of the subclavian also. He had not allowed for the increase of

the collateral circulation.

FIG. 244 shows Brasdor's operation as applied to an aneurism limited to the trunk of the carotid, the

only situation in which this operation can in strictness be applied.

I have shown reasons for believing that when these operations succeed they do so, not so much by
retarding the blood-flow through the tumor as by the extension of coagulation from the tied artery
into the aneurismal sac.

to enlarge. It is possible that some aneurisms seated low down on the

carotid might even be cured by distal compression, but no case is at

present recorded.

Aneurisms seated near the bifurcation or in one of the secondary caro-

tids or their branches may be treated either by the old operation, by the

Hunterian ligature, or b}^ compression. The first method has been de-

scribed above. Compression of the common carotid is not an easy thing
either to perform or to endure

;
nevertheless at least five successful cases

have been published.
1

It may be effected either by the finger, by an ap-

paratus with a movable arm carrying a small pad, or by Coles's com-

pressor. The point against which it is most easily compressed is the

anterior tubercle of the transverse process of the fifth cervical vertebra,
which lies about two inches above the clavicle, and is called sometimes
"
Chassaignac's tubercle," since that surgeon first drew attention to the

comparative ease with which the carotid could be compressed there.

Ligature of the Common Carotid. The common carotid may be tied

in any part from the root of the neck to the bifurcation, and either of
the secondary carotids are accessible as high as the parotid gland. The
"lieu d'election " for the ligature of the common trunk is just above
where it is crossed by the omohyoid muscle, i. e., at the level of the cri-

coid cartilage. An incision is made with its centre at this level,
2 and in

1 See Lancet, June 21, 1873.
2 In the chapter on Operative Surgery diagrams will be found showing the external

incisions in all the ordinary operations on the arteries.
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FIG. 245.

the course of the vessel (i. e., in a line from the sternoclavicular articu-

lation to the point midway between the angle of the jaw and mastoid

process), its length being proportioned to the size of the neck. After
the skin, platysma, and deep fascia have been divided the edge of the
sternomastoid is seen, and the upper belly of the omohyoid may be
noticed passing upwards and inwards. Then the operator searches for

the sheath of the vessels, lying close on the trachea, and often having
the descendens noni nerve
in front of it. Having
opened the sheath, the pul-
sation and the color of the

artery will be recognized.
Then it is to be cautiously
separated with the director

and the point of the knife

from the sheath and the

vein, for a very short dis-

tance, so as to allow the

needle to be got round it.

Compression of the bare

artery between the finger
and the needle will stop the

pulsation in the tumor, or,
if the operation be on the

distal side of the aneurism,
will stop the pulse in the

temporal artery ;
and this

experiment should never be

neglected, for very good sur-

geons have been so deceived

Ligature of the common carotid artery. The edge of the b37
pulsation communicated

sternomastoid muscle is seen with a double blunt hook passed to a piece of fascia as to tie

under it. B shows the carotid artery, with a ligature passed it instead of the vessel,
round it. The sheath is shown opened, and on the sheath The jower t Qf fch
may be seen the descendeus noni nerve. Crossing the sheath ,* -, -,

is the omohyoid muscle, A. The opening in the sheath is OtlQ IS more deeply Seated,
represented larger than it would be made in practice, in and in tying it it is better
order to show the jugular vein external to the artery, and to divide the StemomaS-
the pneumogastric nerve between the two vessels and poste- . -i f -,

riortothem In practice, however, the nerve ought never
tOld ^ty enough to CX-

to be exposed ;
and the jugular vein, unless it is distended, is pOS6 fairly the Sternohvoid

usually not brought into view. aild Stemothyroid muscles.

These muscles should then
be carefully divided on a director, when the sheath will be exposed. In

tying the carotid the jugular vein and pneumogastric nerve are not usu-

ally seen, but either of them may be, especially the vein, which is some-
times swollen and laps over the artery, so as to give some trouble. At
the root of the neck, on the right side, the vein is separated from the

artery by an interval, while on the left side it somewhat overlaps the

artery. The sheath of the vessels near the root of the neck is usually
covered by several veins descending from the thyroid body, which in-

creases the difficulty of the operation. The ligature should always be

passed from without inwards.

Ligature of the common carotid has hitherto proved fatal in about -40

per cent, of the cases operated on. Dr. Pilz has tabulated 600 miscel-

laneous cases in the 9th vol. of Langenbeck's Archives, with 259 deaths.

But the danger seems to depend more on the patient's general condition
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than on the intrinsic severity of the operation, the great mortality being
in cases where the artery has been tied for Iwmorrhage. In ordinnrv
cases the death rate is estimated at about one-third. 1

Ligature of the K.rlcnHil ('(//<>/ id. Ligature of the internal carotid is

not an operation with which I have any acquaintance, except MS a di^-

secting-room exercise
;
but the external carotid has often been tied,

2
in

the following manner: Make an incision downwards, from a little external
to the angle of the jaw to near the anterior edge of the sternomastoid,
from one-third to half an inch below the upper border of the thyroid car-

tilage, dissect away some cervical glands and the venous branches con-

nected chiefly with the facial and lingual veins, which lie over the artery.
The glands should not be torn away or lifted, for fear of tearing the veins,

to which they adhere closely, but freely incised, and the veins tied and
divided if necessary. Then look for the hypoglossal nerve, which crosses
the artery perpendicularly, and will serve as a guide to the vessel lying
immediately beneath. There is usually about half an inch of the trunk
available for the purpose of placing the ligature, between the origin of

the superior thyroid, which is generally close to the bifurcation, and that

of the lingual, facial, and occipital above. The identity of the vessel may
be known by its relation to the hypoglossal nerve, the presence of a
collateral (the superior thyroid), when it happens to come into view, and
the fact that pressure on the exposed vessel commands the pulse in the

temporal.
3

Ligature of the Lingual and Thyroid Arteries. Some of the branches
of the external carotid have been tied. The lingual is the one most fre-

quently operated upon, and mainly on account of haemorrhage from cancer
of the tongue. An incision is made having its centre opposite the great
cornn of the hyoid bone, and either horizontal or downwards and for-

wards, at an angle of 45. The superficial parts and the deep fascia

having been divided, the operator seeks for the ninth nerve, which runs

superficial to the l^oglossas muscle, while the artery crosses beneath it

to pass under that muscle. One plan is to draw the nerve aside arid tie

the vessel as it plunges under the muscle
;
the other is to divide the fibres

of the hyoglossus from the bone and look for the artery, lying parallel to

the upper border of the hyoid bone. It must be remembered that the

artery varies in its origin, and in its course external to the cornu of the

hyoid bone, so that it is sometimes very difficult to find it in the first

portion of its course.

As to the other arteries in the neck I may quote the following direc-

tions :

" For the superior thyroid an incision is to be made, two inches long,
parallel to the inner margin of the sternomastoid, its centre correspond-
ing to the great cornu of the thyroid cartilage. This brings into view the

omohyoid muscle and the sheath inclosing the jugular vein and common
carotid; the fibrous lamellae which cover the artery having been torn

away with a director, the superior thyroid may be found running down-
wards between the vessels and the thyroid gland ; or, if the facial is

the artery sought for, it can be found by the same incision, the search

being conducted upwards towards the jaw, where the artery is found
between the great vessels and the submaxillary gland.
'" The inferior thyroid is to be sought by an incision similar to that for

1
Syst. of Surg., vol. iii, p. 589.

2 M. Guyon quotes twenty-four cases in the 6th vol. of the Mem do la Soc. de
Chir. de Paris.

3
Syst. of Surg., vol. iii, p. 592, 2d ed.
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the carotid in the lower part of the neck. It is usually concealed by the

upper part of the omohyoid muscle. This muscle must therefore he de-

pressed or divided, and the artery sought for between the trachea or

oesophagus and the trunk of the carotid. The recurrent nerve and the
descendens noni will be endangered in this operation."

1

Orbital aneurism is a rare disease, i. e., pulsating tumor in the orbit is

rare, and true aneurism is still rarer. The case which first attracted the
notice of the profession was published by Mr. Travers 2 as one of aneurism

by anastomosis, but it is now conceded on all hands that most of the
cases of pulsating tumor in the orbit are certainly not of this nature,
although we may still admit the occasional occurrence of aneurism by
anastomosis here, distinguished by its appropriate symptoms.

3 But the

objections to regarding the ordinary cases of pulsating tumor in the
orbit as aneurisms by anastomosis are irresistible. Mr. Nunneley, in

two most interesting papers on pulsating tumors in the orbit,
4

succeeds,
I think, in proving this point, since " aneurism by anastomosis involves
all the neighboring vessels, arteries, and veins in active disease; aneurism
of the orbit is generally limited to a single part, or if the neighboring
vessels are dilated they seem only enlarged from obstruction ligature
of the trunk of a vessel leading to an undoubted aneurism by anasto-
mosis is an extremely unsuccessful operation ;

in aneurism of the orbit,
a very successful one finally, the cases dissected have turned out to be
common aneurism."

But that some of these tumors are not arterial aneurisms seems clear

enough, from a tract published by M. Delens 5

recounting two cases
under the care of Nelaton, in both of which the disease was found to
consist in a communication between the internal carotid artery and the
venous channel in the cavernous sinus

;
and again, Mr. Bowman's case

(published in Streatfield's Ophthalmic Reports, April, 1859) shows that
all the ordinary symptoms of what is called "orbital aneurism "

may be
caused by coagulation of blood in the venous sinus pressing on the carotid

artery and occasioning protrusion of the eyeball.
The S3

rmptoms of "orbital aneurism "
(so-called) are protrusion of the

eyeball, eversion of the lids, loss of vision, and pulsation ;
sometimes in

the form of definite rounded tumor above the eyeball, sometimes as a

general pulsation perceptible throughout the orbit.

In cases which have been followed to their conclusion uninfluenced by
treatment, it has been found that the tumor will sometimes subside en-

tirely without any permanent mischief,
6 or in some cases with loss of

vision in consequence of the long exposure of the protruded eyeball;
7

and this is in itself a strong presumption against the presence in such
instances of arterial aneurism, and a strong argument against the too

early resort to any serious surgical operation.
The appearances on dissection have also been very various. In some

cases it is said that an ordinar}' encysted aneurism of the ophthalmic artery
has been found,

8 whether in the orbit or in the sella turcica.
9 In other

Syst. of Surg., vol. iii, p. 594, 2d ed.

Med.-Chir. Trans., vol. ii. See also another case, by Mr. Dalrymple, in vol. vi.

See Haynes Walton, Surg. Dis. of the Eye, 2d ed., 1861, p 230.

Med.-Chir. Trans., vols. xlii and xlviii.
"

De la Communication de la Carotide interne etdu Sinus Caverneux, Paris, 1870.

Erichsen, Science and Art of Surgery, vol. ii, p. 28. Holmes, Amer. Jour, of
Med. Science, July, 1864, p. 44.

France, Guy's Hosp. Reports, Ser. iii, vol. i, p. 58, 1855.

Guthrie's case, quoted by Nunneley.
Nunneley, Med.-Chir. Trans., vol. xlviii, p. 29.
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cases, as in tliose reported by I)r. Delens from Nelaton's practice (op,

*/////-. cit.) there has been a communication between the internal carotid

and the venous channel of the cavernous sinus (nrterio-venous aneurism ).

and in these the pulsating tumor over the eyeball has been proved to

have been formed by a dilating and pulsating vein; in others, again.

nothing beyond a collection of blood-clot (thrombosis) in the sinus press-

ing on the artery (as in Bowman's case).
For these reasons surgeons are now less quick than they used to be to

resort to the ligature of the carotid artery in such cases. It is better at

first to watch the case; and if no great inconvenience is caused by the

disease it is very doubtful whether any treatment is necessary ;
other-

wise digital pressure on the carotid artery as long and as frequently as

the patient can tolerate it is advisable. If, in spite of this, the symp-
toms are advancing, the choice lies between the injection of perchloride
of iron and the ligature of the carotid.

1

Subclavian aneurism is a very formidable and fatal disease
;
like all

other aneurisms near the heart, it is usually fatal if left to itself, while

surgical treatment generally only hastens death. The only really suc-

cessful methods of treatment in aneurism are those in which the surgeon
deals, not with the blood or the contents of the sac only, but also with

the sac and the tissues which surround it; by taking away the eccentric

pressure of the blood on the walls of the sac, the latter are allowed to

react on the contained blood, and this is a powerful aid in the cure of

the disease. On the other hand, a softened, inflamed, or ruptured sac is

usualty the precursor of death when the tumor is near the heart. Now,
in aneurism of the first or second part of the subclavian artery the liga-
ture can only be applied to the innominate artery, and in aneurism of the

third part of the right subclavian to the first part of the same vessel;
and both operations have proved uniformly fatal, except in one case, in

which the innominate and subsequently the vertebral artery were tied by
Dr. Smyth, of New Orleans, and the patient survived after several severe

attacks of secondary haemorrhage. Galvano-puncture may be tried, but
its effect is so commonly to set up inflammation of the sac that it must

always be doubtful whether it is not more dangerous than abandoning
the case to nature. The u

manipulation
" of the tumor remains as the

only active surgical measure
;
and this, though perfectly justifiable, and

indeed indicated, when the sac contains a good deal of clot in one part,
but is growing in another, must be allowed to be a desperate measure.
In cases which are not growing perhaps gentle direct pressure may grad-

ually effect a cure. 2 In some cases, where aneurism affects the end of the

subclavian, and the artery rises high in the neck, it may be possible to

make compression, either digital or instrumental, on the artery above, as

in Mr. Poland's case.
3 If there is gangrene or a threatening of gangrene

amputation at the shoulder-joint is indicated. The great branches of the

subclavian having been removed, the aneurism may cease to grow. In

Mr. Poland's paper a case of this nature under Mr. Spence's care is related.

Ligature of the Innominate. When the surgeon has made up his mind
to risk the ligature of the innominate artery, or of the first part of the right

1 The whole question of the pathology and treatment of pulsating tumors in the

orbit lias been elaborately discussed by Mr. Rivington in a paper which will be found
in Med.-Chir. Trans., vol Iviii.

2 A ease under Mr. Corner's care is related by Mr. Poland (op. infr. cit
)
as one of

cure \)y direct pressure ; where, however, it seems to me that the recovery was spon-
taneous.

3 Med.-Chir. Trans., vol. lii, p. 277.

35
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subclavian,
1 his best plan is to obtain free space externally by a Y-shaped

incision made along the inner margin of the sternomastoid and the upper
border of the clavicle. The sternomastoid having been cut away freely
from the clavicle, is turned aside, and the sternohyoid and sternothyroid
divided. Now the carotid sheath is fairly exposed. If the innominate
is to be secured, the surgeon follows the carotid down to its bifurcation

and passes his finger into the thorax along the artery, which is now the
innominate. This manoeuvre may be somewhat facilitated by drawing
the head strongly backwards. The needle must then be passed around
the vessel from without inwards, as low down i. e., as near the aorta

as can be reached, great care being exercised to avoid puncturing or

contusing the right innominate vein. A needle with a sharper curve
than ordinary may be employed, or some special contrivance, provided
with a catch for drawing up the ligature.

If the surgeon intends to tie the first part of the right subclavian, this

can only be done just external to the point where the pneumogastric
nerve crosses it. On the right side a triangular interspace is left between
the carotid artery and the jugular vein, and here the nerve is seen cross-

ing the artery. As the recurrent laryngeal runs inwards round the ves-

sel, and as the phrenic nerve crosses the artery close to its termination,
either of these important nerves will probably be injured; but sympa-
thetic filaments must almost necessarily be interfered with, while the

proximity of the large branches of the artery almost necessitates sec-

ondary haemorrhage (of which the great majority of those operated on
have died); and the risk of wounding the large veins of the pleura has
also to be considered. This operation has never, as yet, been successful.

Axillary aneurism is a more common affection than subclavian, the

free movement of the joint, near which the artery passes, rendering it

liable to slight injuries, like the popliteal, though in a lesser degree ;
so

that these aneurisms are frequently found to follow upon sprains or con-

tusions. Total rupture of the axillary artery has been known to be pro-
duced by the efforts to reduce a dislocation of the shoulder-joint.

2

There is usually little or no difficulty in the diagnosis, but the treat-

ment is only too frequently unsuccessful. Three principal measures have
to be considered: 1. The ligature of the subclavian artery was long the

only resource in this form of aneurism, and it still remains the most easy
of application ;

but it is doubtful whether it is the safest, since the mor-

tality has been very great. 2. Mr. Syme
3

speaks strongly in favor of the

old operation ;
and in cases of rupture of the axillary artery, where no

sac has formed, this is no doubt the best course to pursue. The sub-

clavian artery must be commanded by the fingers of an assistant, for

which purpose an incision may be made in the usual situation for the

ligature of that vessel, and the artery be held firmly against the rib.

Then the blood-tumor is to be opened in its whole extent, the clots re-

moved, and both ends of the lacerated vessel tied. The same course

may very properly be followed in a traumatic aneurism, particularly if the

tumor has so far elevated the clavicle as to make the operation of tying

1 The left suoclavian has been tied in its first part behind the apex of the left lung
by Dr. J. K. Rodgers, of New York, but the operation is so difficult that most surgi-
cal writers have spoken of it as impracticable ;

and it is known that Sir A. Cooper,
having attempted it, was obliged to desist, believing that he had injured the thoracic

duct. It is hardly worth while to spend time in describing an operation which will

probably not be repeated.
2 See Callender, in St. Bartholomew's Hospital Reports, vol. ii, p. 96.
3 Med.-Chir. Trans

,
vol. xliii, p. 137.
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FIG. 246.

the subclavian difficult and dangerous; but, as I have shown in another

place, the relations of the sac to the artery and to the nerves of the plexus
a iv very variable, and the surgeon may easily meet with very great diffi-

culties. 3. Compression has been successfully applied to the third part
of the subclavian artery;

1 and though the difficulty of doing this is in

some cases so great as to make it well-nigh impossible for the surgeon to

do it, or for the patient to endure it, yet in others it will be found quite

easy. These differences depend, of course, on the varying height to

which the artery rises in the neck, the varying level at which the clavicle

is found,
2 and the varying thickness of the neck. In any case in which

it seems at all feasible to make compression, and where the rapid growth
of the tumor does not contrain-

dicate the attempt, I think the

surgeon is bound to try this

method of treatment before re-

sorting to the ligature. Cole's

compressor, an apparatus con-

structed for the purpose, or

the finger, may be used, ac-

cording to the depth of the

vessel.

Ligature of the Subclavian

Artery. The subclavian artery

may be tied in the third part of

its course under ordinary cir-

cumstances with no great diffi-

culty, though in complicated
cases few operations are more

embarrassing. The patient's
head is to be turned to the op-

posite side the affected shoul-

der is drawn downwards by an
assistant as far as possible.
The operator draws the skin of

the neck down over the chest

with the fingers of his left hand,
and makes an incision on to

the clavicle for about its mid-
dle third. The skin is then re-

leased, and the incision lies

about a finger's breadth above
the bone. In this way the sur-

geon avoids all risk of wound-

ing the external jugular vein

as it dips under the clavicle.

This vessel is next defined and
drawn aside

; or, if there is any
difficulty in getting it out of the

way, it is divided between two

ligatures. The deep fascia is

Ligature of the subclavian artery. At the inner an-

gle of the external incision the root of the external

jugular vein is seen, and its course above is indicated

through the skin. Some fibres of the sternomastoid

muscle would also probably be seen in this situation.

Deeper down is seen the scalenus anticus muscle going
into the first rib, and the artery emerging from behind

it, with the nerves of the brachial plexus above and

behind the vessel. Above these is seen the posterior

belly of the omohyoid. The outer angle of the incision

reaches to the trapezius muscle.

1

Lancet, Sept. 27, 1873, p. 445.
2 It may be worth while to notice that some surgeons believe with Mr. Spence that

the clavicle is not merely pushed up passively by the size of the tumor in the axilla,
but that its elevation is also, and perhaps chiefly, n active one, due to irritation of

the nerves, causing the muscles to contract and draw the scapula and clavicle upwards.
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now opened to the extent of the skin-wound, and the cellular tissue of
the subclavian triangle scratched through with the point of the director

till the margin of the scalenus anticus muscle is plainly seen. In doing
this the omohyoid muscle may be exposed, and possibly the transver-

salis colli artery may be met with.. The surgeon now traces the scalenus

anticus muscle down to its insertion into the first rib, and he will then
find the artery lying close beneath his finger, emerging from behind the

muscle, immediately behind the scalene tubercle. The nervous cord
formed by the eighth cervical and first dorsal nerves lies close above and
behind the artery, and great care must be taken not to mistake it for the

vessel, which may easily be done, if from any cause the pulsation is not

plainly perceptible in the artery, or the parts cannot be brought into view.

The needle is passed around the vessel either from above or below, as is

most convenient, and when this has been done it should be carefully as-

certained, first, that only one structure is embraced b}' the needle, and

second, that pressure on that structure commands the pulsation.
Sometimes when the aneurism extends too far up the vessel to allow of

the third part of the artery being safely tied, the second part has been
secured. The operation is essentially the same, only a freer incision is

desirable, which is obtained by notching the inner end of the skin-cut

upwards, and by dividing the fibres of the sternomastoid as far as may be

necessary to bring the scalenus anticus into view. When this has been
done the fibres of that muscle are to be divided transversely on a direc-

tor, with all possible care, to avoid injuring the phrenic nerve, and thus

the artery is exposed. The surgeon must remember that on the right side

the superior intercostal usually comes otf from this part of the artery, so

that it is very undesirable to tie the second part of the right artery ;
but

if circumstances have rendered it inevitable he should try and include

the branch also in the ligature. The greatest care should be taken not

to wound the pleura, which lies close below.

Ligature of the subclavian artery is a very formidable operation, about

45 per cent, of the cases operated on having proved fatal.
1

Aneurism below the Axilla. Spontaneous aneurisms below the axilla

are extremely rare, though they are not unknown even in arteries so

small as those of the hand
;
but I do not think it would answer any good

purpose to speak in detail here of such rare cases. The main point to

remember is, that spontaneous aneurism of these small vessels is very

commonly associated with disease of the heart or general arterial degen-

eration, and ought not to be too actively treated.

The arteries of the upper extremity are, however, usually tied for

wound, either at the part wounded, or, in the case of wounds of the palm,
at a higher spot.

Ligature of the Axillary. The axillary is very rarely tied in the pres-

ent day as a formal operation. In the dissecting-room it may be reached

in any part of its course either by a free division of the pectoralis major

(the precise line for which matters little, but which is generally effected

by an incision convex inwards from the coracoid process to the edge of

the anterior flap of the axilla), or the first part of the artery may be ex-

posed by cutting asunder the clavicular and sternal portions of the pec-
toralis major and drawing them away from each other with strong double

hooks, wthout dividing any muscular fibres. In the living subject, how-

1 " Of 94 cases wher this artery has been tied for aneurism in the axilla 51 have

recovered and 43 have died." Lancet, Sept. 2l
, 1873, p. 444.
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Fio. 24',

ever, it would be much better to follow Outline's advice, by cutting freely

through the anterior flap of the axilla and tracing the artery upwards to

the point where the ligature is to be applied. The vein lies to the front

and inner side of the artery, and the varying position of the median nerve
must be recollected.

Ligature of the Brachial. The bVachial is generally tied about its

centre by an incision along the edge
of the biceps, or, if that edge cannot
be seen, in a line drawn from the

middle point between the flaps of the

axilla above to the middle of the

bend of the elbow below. Possibly
the basilic vein or the internal cu-

taneous nerve may be seen in the

first incision, and if so, should be
avoided. The deep fascia being
opened, the edge of the biceps will
, i i /. ,1 i Ligature of the brachial artery. The edge of the
be exposed, and if the muscle is

bicejs is seen The median nerve isshownin

large is tO be drawn aside. Then the front of the artery. There are venae comites on

median nerve generally COmeS into either side, which are not shown. At the inner

vipvv l and must bp o-pntlv dUnlippd side and behind are seen the basilic vein and in-
view, and ist oe gently displaced, ternal cutaneous nervei but these 8tructures are

and the artery picked Up between not generally exposed in the operation.

its venae comites. When the nerve
crosses behind the artery the vessels will, of course, come into view at once.

Ligature of the Ulnar. The ulnar may be tied at the upper part of the

forearm, but this is very rarely necessary. Here it lies under the mass
of muscles which arise from che inner condyle (except the flexor carpi

ulnaris), and is crossed by the median nerve. The line of the vessel is

from the middle of the bend of the elbow to the outer side of the pisiform

FIG. 248.

Ligature of the ulnar and radial arteries. The upper figure illustrates the ligature of the ulnar. The

upper double hook draws aside the tissues, exposing the tendon of the Fl. carpi ulnaris. The lower

exposes the ulnar tendon of the Fl. subl. digitorum. The artery is seen with its nerve on the ulnar

side, and the venae comites on either side of it.

The lower figure illustrates the ligature of the radial. The lower double hook exposes the tendon of

the supinator longus, the upper that of the Fl. carpi radialis. Between them is seen the artery, having
its venae comites on the two sides. Mem. In practice there is no necessity for exposing the tendons in

this way.

bone. There are two ways of exposing it either from above or below.

In the former, an incision having been made over the course of the

artery, the bicipital fascia is freely divided the median nerve sought,
the pronator teres freely cut through, and the vessel found below it. In

the latter the ulnar nerve is sought under the radial border of the flexor

carpi ulnaris, and traced till it is found joining its artery, which is then

followed upwards, the muscles being successively divided till the point is

reached where it is to be tied.

This nerve crosses behind the artery abuut once in every four cases.
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Far more commonly the artery is sought just above the wrist, between
the tendon of the flexor carpi ulnaris and the ulnar tendon of the flexor

sublimis digitorum. It is covered here, not only by the common deep
fascia, but also by a special and strong though thin aponeurosis. This

having been divided, the artery will be found between its veins, and with

the nerve on the inner side.

Ligature of the Radial. Similarly the radial may be tied in the upper
third of its course, but this is rarely necessary. It involves, however,
no division of the muscles. An incision being made along the belly of

the supinator longus, the artery and venae comites come into view between
that muscle and the pronator teres. The nerve is not here in contact with

the vessel.

The common situation, however, for the ligature of the radial also is

just above the wrist, where it may easily be found by dividing the deep
fascia along the inner border of the flexor carpi radialis between that

tendon and the supinator longus. When the fascia is freely divided the

artery and its veins come into view. Here also the nerve is not in con-

tact with the vessels.

Abdominal aneurism affects either the abdominal aorta or one of the

smaller arteries. Its diagnosis is not always easy. In the first place, the

abdominal aorta itself sometimes pulsates so powerfully as to simulate

aneurism, when no aneurism exists. This is most common in young
women, and is sometimes called '"hysterical pulsation," but is also not

unusual in nervous men of relaxed fibre. It may be known from aneurism

by the absence of any true aneurismal bruit (though some sound can

often be elicited by pressure with the stethoscope, and sometimes in the

vein as well as the arteiy), by the fact that the pulsation can be stopped
by firm pressure with a single finger, if the patient can tolerate it

;
and

above all, by watching the case, when it will be seen to remain in the

same condition for an indefinite period. Again, cancer connected with

the bones of the spine or pelvis, and sometimes cancer of the lumbar

glands or even of the kidney, may pulsate, and thus simulate aneurism
as to which the reader must be referred to what has been said above

(page 529).
*

And, on the other hand, abdominal aneurisms sometimes
do not pulsate, and then their diagnosis becomes exceedingly obscure.

When the diagnosis of aneurism is established it is not always easy to

specify the artery affected
;
but this is perhaps of minor importance.

Aneurism of the abdominal aorta produces pain in the back from pressure
on the spine, weakness and pain in motion from the same cause, loss of

nutrition, possibly from pressure on the thoracic duct or some of the

lacteals, and vomiting or other disturbance of digestion from pressure
on the stomach, intestines, or liver. It threatens death by rupture into

the peritoneal cavity or into the cellular tissue. Aneurisms of the

branches of the aorta (coeliac axis, superior mesenteric, etc.) produce
much the same S3

rmptoms, and are distinguished from the aortic aneu-

risms chiefly by their position, and those of the superior mesenteric by
their mobility, which is sometimes very great, as well as by the way in

which the bruit can sometimes be traced upwards into the aorta.
2 Aneu-

rism of the common iliac is rare, but when it occurs it can generally be

known by its situation, and by the definite limitation of the symptoms
to one side of the body. When the external iliac artery is affected there

1 Also to a paper in St. George's Hospital Reports, vol. vii, p. 173
2 See a case under Mr. Pollock's care, reported in the Clin. Soc. Trans., vol. vii,

. 58.
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is not usually any difficulty in determining the fact, though it may not
be easy to decide how high the tumor extends.

The treatment of aneurism of the abdominal aorta must as a general
rule be restricted to rest and medical measures only ;

but some of 1 he

aneurisms which affect the lowest part of the vessel may be under the

influence of pressure applied to the artery as it lies on the spine just
above the origin of the inferior mesenteric. Some surgeons believe in

the possibility of compressing even a higher part of the artery than this,

where it lies between the pillars of the diaphragm. This hold attempt
was first made, and with success, by Dr. Murray of Newcastle, in the

year 1864. 1 His patient was cured temporarily, but a higher part of the

aorta became aneurismal, and he died six years after. Post-mortem ex-

amination proved that the aneurism had really affected the lowest part
of the aorta itself. Several other abdominal aneurisms have been cured

by pressure under chloroform, and in some of them the aorta is believed

to have been the artery affected, though in no other, as far as I know,
has definite anatomical proof of the fact been obtained. And the opera-
tion is now a recognized surgical proceeding very far superior to the

ligature of the aorta (which has proved uniformly fatal), or even to that

of the common iliac, from which only one-fourth of the patients have re-

covered. It has, however, its own dangers, and they are by no means
small. These dangers arise from the protracted anaesthesia, and from
the risk of contusing the viscera (the intestines, the mesentery, the

pancreas, and the kidney have all been found to have been injured), or

of embarrassing the action of the heart or injuring the great sympathetic
ganglia and nerves. Several deaths have occurred from these causes,
and in several cases the compression has failed to effect a cure

j
but it is

a most valuable remedy, and has often also been used in the treatment
of aneurism of the external iliac, the common iliac being then usually
selected for pressure. The patient's bowels ought to be well unloaded,
and the parietes of the belly relaxed by bending the body. He should

be placed fully under the anaesthetic, and the tourniquet should then be

screwed down. If the aorta is to be compressed, the pulsation in the

aneurism and in both femorals must be completely abolished, if the com-
mon or external iliac, one femoral only. It is well to maintain the tem-

perature of the limbs by swathing in wool. Some surgeons apply distal

pressure also below the aneurism, but its benefit is doubtful. The pulse
and respiration should be carefully observed by the chloroformist, while

the surgeon and his assistants manipulate the tourniquet and attend to

the pulsation. The anaesthesia need not be at all deep, and has been
continued for many hours in some cases without serious danger.

Ligature of the Abdominal Aorta and of the Iliac Arteries. Whether
the abdominal aorta should ever again be tied is a matter of opinion.

My own is that, as the operation has been practiced at least eight times,

and never with success, the patient has a better prospect from rest and
medical treatment

;
but the operation on the common iliac is undoubtedly

justifiable. There are two different ways of performing it. In one of

these Sir P. Crampton's method 2 the artery is sought from behind by
an incision made " from the end of the last rib obliquely forwards and
downwards to the crista ilii, and then curved forwards above and parallel
to the crest of the ilium, terminating at the anterior superior spine. The
muscles and fascia transversalis were cut through at the bottom of the

incision till the subperitoneal interval was reached, and then the perito-

1 Med.-Chir. Trans., vol. xlvii, p. 187. See also Lancet, Feb. 8, 1873.
2 Med.-Chir. Trans., vol. xvi, p. 102.
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neum being held back by the front of the finger a probe-pointed bistoury
was run along the back of the finger, and so, by repeated strokes of the

bistoury, the muscles were divided to the extent of the external wound.
Sufficient room was thus obtained to pass in the whole hand and raise

the peritoneum and intestines from the fascia iliaca. The parts were
then plainly visible, and the vessel easily secured."
The other method of securing the common iliac artery is from the front,

and this operation is essentially the same, whether the operator wishes to

secure the aorta, the common, the internal, or the upper part of the ex-

ternal iliac artery. An incision is made through the abdominal parietes,
the extent of which varies according to the height which the operator
wishes to attain. It commences below, just external to the internal

abdominal ring, runs outwards somewhat parallel to Poupart's ligament,
and then curves inwards towards the umbilicus. If the common iliac or

the aorta is to be tied the incision should not be less than six inches in

length. The three abdominal muscles having been divided, and the fascia

transversalis incised along the whole extent of the wound, the peritoneum,
containing the intestines, is to be gently separated from the abdominal
wall until the iliac vesssls are found. They must then be traced upwards
as far as necessary, their relations being attentively borne in mind. If

the aorta is to be secured, the main point is to separate it from the
cellular tissue which forms its sheath, and from the vena cava, without

any injury to the latter or to the parts in front, in which the great lym-
phatic vessels and the commencement of the receptaculum chyli might be
wounded. The right common iliac artery is in relation with three veins,
the vena cava lies on the right side of its upper part, the right common
iliac vein on its right side below, and the left common iliac crosses

behind it to join its fellow of the opposite side. The left common iliac

vein lies behind and internal to its artery. The ureter crosses over the

bifurcation of the common iliac, or the upper part of the external iliac

artery, and the spermatic vessels pursue their course upwards in front

of the external iliac artery ;
but both these structures are general!}

7 so

adherent to the perito-
neum that in raising that

membrane the surgeon
pushes them away from
the artery. The external

iliac vein lies on the inner

side of the artery, inclin-

ing on the left side more
to its deep surface, and
in tying the external iliac

the genito-crural nerve,
which runs down on its

surface, should be looked
for and avoided. In ty-

ing the lower end of the

external iliac artery less

extensive incisions are

required. Mr. Aberne-

thy, in his original ope-
ration (the first in which
this artery was tied),

1

FIG. 249.

\

Ligature of the external iliac artery. The assistant's hand is

shown, pushing back the intestines, covered with peritoneum.
The two ends of the ligature are seen passing in between the

artery, which is external, and the vein on the inner side, a large

part of the sheath having been cut away to show the vessels.

Towards the internal ring will be seen the white end of the vas

deferens dipping into the pelvis, and the spermatic vessels lying
on the peritoneum.

1 See a lecture in the Lancet, Aug. 29, 1874, for a summary account of the early

operations on this artery.
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made the incision upwards and inwards from the centre of Poupart's

ligament along the course of the artery. But this operation has now
fallen out of use. The objection to it is that it gives little room, and is

not available, if the operator finds it necessary to go higher than he at

first intended. The lower part of the external iliac artery can, however,
be easily reached by an incision parallel to and a little above the outer

half of Ponpart's ligament, by just pushing up the lower part of the

peritoneum, and this is the plan now in common use. If more room is

required it can be easily got by extending the outer end of the incision

upwards and inwards. The peritoneum and intestines having been

gently pressed to the other side till the finger is about to pass into the

true pelvis, the artery will be met with lying on the brim of that cavity.
It must be carefully separated from its vein, and the ligature passed from
within outwards, care being taken not to include the genito-crural nerve.

The internal iliac is found either by tracing the common iliac down-

wards, or the external upwards, till the bifurcation is reached, and then

passing the finger down the artery into the pelvis, and scratching it clean

with the finger-nail and director, so as to get the ligature round it about
an inch from its origin if necessary. The great depth of the vessel ren-

ders a very free incision necessary, and there is often much difficulty in

getting the ligature round the artery, though Mr. Syme's case shows that

this may be done with the ordinary aneurism needle. 1

Gluteal aneurism is a rare disease, and one with which, therefore, no

surgeon is sufficiently familiar to speak with much decision as to its treat-

ment. It is very commonly traumatic, either from direct perforation of

the artery by a stab or from an injury in which the vessel is contused

against the bone. The artery affected may be either the gluteal or sciatic,

or even the internal pudic, as it crosses the spine of the ischium, as in a

preparation of John Hunter's in the College of Surgeons' Museum. In
wounds the smaller arteries, .branches of the gluteal or sciatic, may be

implicated. The symptoms are not always obvious. In traumatic aneu-
rism (so-called) there may have been no sac, or in this, as well as in

spontaneous aneurism, the sac may have given way, and so there may be
no pulsation ;

2 and many such tumors have been opened by mistake for

abscess, usually with a fatal result. Such a disaster would probably be
avoided by auscultation, for it is certain that in many, if not all, such
cases a bruit would be audible. Gluteal aneurism is not necessarily fatal.

Indubitable cases of spontaneous cure are recorded, and in other cases the

disease has long remained stationary. But when the pressure of the tu-

mor on the nerves causes much distress, or when the size of the aneurism
is increasing, and it threatens soon to burst, surgical treatment is neces-

sary ;
but it is not easy in the present state of our knowledge to say what

is on the whole the most promising method of treatment. In recent

wound, and in those cases of traumatic aneurism which most nearly ap-

proach to the character of recent wounds, the best plan is to lay the sac

freely open and tie the artery. Haemorrhage may be controlled during
this operation either by plugging the sac with the fingers on Mr. Syme's
plan or by pressure on the aorta by Lister's tourniquet. Many cases, I

have no doubt, might be cured by compression of the aorta or common
iliac under chloroform. Some have been treated successfully with coag-

1
Syme, Observations in Clinical Surgery, p. 168.

2 The student must always remember that the pulsation of an aneurism depends on
the reaction of the sac upon the blood which distends it, so that a free rupture of tho
sac involves loss of pulsation.
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ulating injection,
1 and galvanopuncture may very fairly be tried in these

cases, or manipulation. In cases where the opening in the artery is situ-

ated inside the pelvis a fact which can often be ascertained by exami-

nation from the rectum, and which is extremely probable in spontaneous
aneurism the surgeon will probably think it better, on the failure of

compression, to resort to the ligature of the internal iliac artery, an opera-

tion, however, which is so very fatal, from its anatomical difficulties, as

well as from the risk of finding the artery diseased, that it should be

avoided as much as possible.
For many details on the diagnosis and treatment of gluteal aneurism,

for which my present work affords no space, I would refer to a lecture

published in the Lancet, July 11, 1874.

Femoral Aneurism. Aneurism of the femoral artery is met with either

in the groin affecting the common femoral (inguinal aneurism), or in the

lower part of Scarpa's triangle, affecting the superficial femoral, and often

spreading down into the popliteal space, femoro-popliteal aneurism, or in

some intermediate situation
;
and here the common or the superficial

femoral may be implicated, according to the level at which the profunda

arises, which in the living subject can hardly be determined,
2 or the pro-

funda itself,
3 or even one of the secondary branches, as the external cir-

cumflex,
4

may be the seat of the aneurism.

As a rule, aneurisms in the thigh, when they occur in a tolerably healthy

subject, and the sac is perfect, are best treated by pressure on the femoral

in the groin. This pressure is, I think, equally indicated in aneurism of

the common and superficial femoral, or in the rare cases where the pro-
funda or other smaller branches are affected. For although in aneurism

situated low down in the thigh it might on other grounds seem desirable

to put pressure on the superficial or on the lower part of the common
femoral, yet these arteries are so much more deeply placed, and their

compression is so much more painful, that in practice it is found much
easier to cure the disease by pressure in the groin. Digital pressure is,

I have no doubt, far superior to any other form in this situation, though
the artery is so easily compressed that any other form of pressure can be

used; and cases have been treated successfully by the pressure of a

weight, suspended from a frame or cradle, or by various forms of tour-

niquet.
In ilio-femoral aneurism it may be necessary to make instrumental pres-

sure under chloroform on the aorta or common iliac, as above described,
and in some cases of aneurism which are either entirely femoral or only
affect the very end of the external iliac artery, the latter vessel might be

compressed, though as a general rule, it would be more prudent to select

the higher artery, so as to avoid all risk of compressing the aneurismal

tumor, which might easily occasion inflammation and rupture of the sac.

1
Compression of the aorta would, of course, be employed during the injection of

the coagulating fluid.
2 I would refer to a case described by Mr. Prescott Hewett (Mod.-Chir. Trans., vol.

xxix. p. 75), under Sir B. Brodie's care, in which the external iliac artery was tied,

and which is figured on p. 535. Before dissection this was believed to be an aneurism

of the common femoral. After death it was found that the profunda came off rather

high, and that the aneurism really sprang from the commencement of the superficial
femoral.

3 Several instances of aneurisms of the profunda may be found quoted in a lecture

published in the Lancet, Oct. 17, 1874, under the care of Erichsen, Cock, and P. H.

Watson.
4 An aneurism occurring spontaneously in the external circumflex artery is re-

corded by M. Letenneur, of Nantes, in the Bulletin de la Soc. de Chir., 1856.
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For cases of ilio-femoral aneurism cured by rapid compression under
chloroform see Lancet, Oct. 10, 1874.

When pressure has failed the resort to the ligature should not in my
opinion, be long delayed. If the common femoral be affected the external
iliac artery must be tied, and in ilio-femoral aneurism the surgeon may
even find himself obliged to operate on the common iliac.

Ligature of Common Femoral. In aneurism implicating the lower

part of the common or the superficial femoral or profunda arteries, the

question has arisen whether the common femoral artery might not be se-

cured. The general rule has been that if the aneurism extends too high
up to enable the surgeon to secure the superficial femoral arter}

7 the ex-

ternal iliac should be tied, since it was taught that the ligature of the
common femoral in the groin, though a very easy was a peculiarly fatal

operation so much so that some good surgeons have gone so far as to

say that the operation ought to be banished from practice.
1 But I can-

not discover on what data this opinion is founded. The Irish surgeons,
following on the example of the
elder Porter, have practiced this FIG. 250.

operation tolerably often, and their

experience of it has been pretty

satisfactory;
2 and Dr. Mott also

highly recommends it, and says he
has often performed it with suc-

cess.3 My own impression is that
the operation is less dangerous
than the ligature of the external
iliac artery, though much more so
than that of the superficial femoral.
A longitudinal or oblique incision

is made over the course of the ar-

tery; any glands which lie in front

of the sheath are to be drawn aside,
as well as the crural branch of the

genito-crural, or a branch of the
anterior crural nerve, which may
come into view

;
and the sheath

being opened about an inch below

Poupart's ligament, the ligature is
,

.
-3 Ligature of the superficial femoral artery. Two

to be cari-ied round the artery from doub ie hooks are shown, one of which draws the
the inner side. edge of the sartorius muscle outwards or downwards,

Superficial Femoral Artery.
the other exP ses the fibres of the abductor longus

The ligature of the superficial ferno-
'un " injJ in the PP site * 1 *1 '

,

A l**** p
;

ece

i / ?: i i
" as been cut out of the sheath, to show the artery

ral (Which IS the Operation Usually with the ligature round it, and internal to and below
intended when tying "the femoral it the vein, indistinctly seen. A nerve is seen on the

artery "is spoken Of) is the most operand front aspect of the sheath, a branch of the

f .1. \ , ,, anterior crural. This is sometimes the saphenous,
familiar, and by far the most SUC- at others, where the artery is exposed a little higher!

Cessflll, Of all the Operations O11 the one of the cutaneous nerves.

1
Erichsen, Sc. and Art. of Surg., 5th ed., vol. ii, p. 110. Mr. Erichsen, however,

in his last edition, though he does not approve of the operation, speaks of it in terms
of much less sweeping condemnation.

2 Out of nine cases three died one from haemorrhage previous to operation (this
case should be omitted from the list), one with diseased arteries from secondary haem-

orrhage, and another in whom there was a high bifurcation and the ligature was
placed close below the profunda, also of secondary haemorrhage. The last is the only
case which can really be said to have died in consequence of the operation.

3 See also other cases quoted in the Lancet for Aug. 29, 1874.
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arteries. The spot which is selected for tying the vessel is just above
the margin of the sartorius, at the apex of Scarpa's triangle, i. e., at the

junction of the upper and middle third of the thigh. If from oedema or
other causes, the edge of the sartorius cannot be made out, a line from
the middle of the groin to the front of the inner condyle will mark the
course of the vessel. The skin and fasciae having been divided to the
extent which the size of the patient requires (three inches may he taken
as a moderate incision), the edge of the sartorius is sought for, and the
muscle having been drawn a little downwards, the sheath is found, with
a small nerve usually lying on it a branch from the anterior crural.

The long saphenous nerve generally does not join the artery till lower
down. The sheath is to be carefully opened over the front of the artery.
When the white coat of the vessel is fully brought into view it should be

gently scratched clean with the point of the director, and the aneurism
needle passed very gently round it from the inner side. Great care
should be used neither to expose the artery to an unnecessary extent nor
to contuse the vein. In fact, it is more satisfactory never to have touched
or seen the vein.

The anomalies in the course of the artery are so very rare that it is

hardly worth while to do more than just to mention that in one case Sir

C. Bell found that the femoral artery had a large
" vas aberrans," which,

given off from a higher source, joined the main trunk above the aneuris-
mal tumor, and carried on the circulation in it after the arterj

r had been

tied, and that cases have been dissected in which the . sciatic artery fur-

nishes a large branch "
femoro-popliteal

" which runs down the back of
the limb into the popliteal space, while the superficial femoral artery is

deficient, or is represented only by a small branch which terminates as

the anastomotica magna.
1

The femoral artery may also be tied in Hunter's canal, as Hunter origi-

nally did. This, however, can only be done in popliteal aneurism, not in

femoral, and is only done then after the failure of the operation in Scarpa's
triangle. A much freer incision must be made in the line above indi-

cated from the apex of Scarpa's triangle downwards. The sartorius mus-
cle having been exposed, and recognized by the direction in which its

fibres run, its upper edge must be drawn downwards, if the operator
wishes to reach the artery in the upper part of the canal

;
or contrariwise,

the muscle must be drawn upwards, if the vessel is to be secured near the

opening in the adductor magnus. Then, the anterior wall of the canal

having been laid open, the artery is sought with the long saphenous nerve

lying usually in front of it and within the sheath. This should be care-

fully avoided as well as the vein.

Popliteal aneurism is the form by far the most familiar to surgeons ;

and it is satisfactory to know that the treatment of this disease, which
was so formidable in the times before Hunter that Mr. Pott expressed, in

the most decided terms, his preference for amputation over the treatment
then in vogue, has now become so manageable that out of 212 cases ad-

mitted into various metropolitan and provincial hospitals, chiefly during
the ten years 1861-70, and reported to me from those hospitals, 166 were
cure"d entirely and permanently by ligature or pressure (and a few by
less common means), 12 were cured after amputation, in four the disease

was not cured, and 29 died. 2 This is a list formed entirely of nnselected
and common cases just as they presented themselves at the various hos-

1 Dr Hilton Fagge, in Guy's Hospital Reports, 3d ser., vol. x, 1864.
2
Lancet, May 1, 1875.
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])i(als, containing, of course, a percentage of complicated and advanced
cases which were, probably, in themselves incurable. The cases were
under the care of surgeons of very various degrees of experience and

operative skill. In fact, it seems to me to represent in all ways the

average of success and failure which the surgeons of the present day have

met with in the treatment of popliteal aneurism. And this average of

success, large as it is, will, there is no doubt, be largely increased by the

improved methods of compression recently introduced, and by the

increasing intelligence of the laboring population, and their diminished
fear of surgical treatment, leading them to apply earlier for advice.

Again, I think that I have shown (in the lectures above referred to)

that the mortality after the Hunterian operation on the femoral artery
has been greatly diminished, as has also been the prevalence of gangrene,
secondary haemorrhage, and other untoward, but not necessarily fatal,

complications, in modern practice, in all probability as a consequence of

the more careful method of operating, and simpler treatment after opera-

tion, which distinguish modern surgery ;
so that the mortality which in

188 published cases tabulated by Norris 1 was 24.46 per cent, was only
14.94 per cent, in 87 similar'2

(published and unpublished) cases contained
in the list above referred to. These facts, which I think can hardly be

gainsaid, are most encouraging to a surgeon in undertaking the care of a

case of popliteal aneurism. There remains the question, what class of

cases are adapted for the ligature, what for compression, and what for

flexion ? And after compression or flexion has been attempted, how long
should the attempt be persisted in, if not at once successful?

I may, perhaps, add that, though cases are on record in which cure has
been obtained \)y some of the less usual proceedings such as manipula-
tion, coagulating injections, etc. it seems to me, speaking generally, that

such proceedings are so far more dangerous and so far less likely to suc-

ceed than the known and familiar resources of surgery, ligature and pres-

sure, that I think it useless to spend time on their discussion here.

In discussing the treatment of popliteal aneurism it is well to study
the symptoms and the anatomy of various specimens of it. The first thing
that strikes us is the differences in the relation of the sac to the artery.
Some aneurisms grow from the anterior face of the vessel towards the

knee-joint. These are marked by a distinct line of pulsation in the course
of the artery lying over and distinguished from the general pulsation of
the tumor, and by the readiness with which the joint becomes inflamed.

The more common form (as it seems) grows from the back, or partly from
the side, of the artery, and is marked by the absence of any such distinct

line of pulsation, and by the early implication of the nerve, leading to

pain shooting down the limb, and by pressure on the vein, causing oedema
and weight of the leg and foot.

My own impression is that aneurisms on the anterior face of the artery
are rarely cured by any measure short of the ligature ;

and even the latter

often fails and amputation becomes necessary*
3

Again, the progress of the case has a most important influence on the

treatment to be adopted. In an aneurism which is extending rapidly,
and of which the sac is, therefore, thin and probably imperfect in parts,
it seems more prudent to resort to the ligature at once; and generally in

1 See Norris's Contributions to Surgery.
2 By similar CMSCS 1 mean cases in which the femoral artery was tied, as in those

tabulated by Norris, without the previous use of compression.
3 See two cases related by Tufnellon Aneurism, pp. 120-130; and see also a lecture

in the Lancet, Dec. 12, 1874.
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all the severer cases, and in those where the tumor has already burst, but
where the surgeon does not think it necessary to amputate at once, the

ligature is probably the safest course. 1

Genuflexion. Flexion is indicated in small aneurisms, situated on the

posterior or lateral aspect of the artery, in which the pulsation and bruit

are suspended by bending the knee. It need not be extreme nor painful,
nor need the limb be bandaged or confined in any way, at least in many
cases. Voluntary flexion, in which the patient is allowed to change the

position of the limb slightly, will succeed in many cases, and will be tol-

erated where forced flexion would produce pain and would be given up.

Besides, forced flexion has been known to produce rupture of the sac,
which voluntary flexion hardly could do. Flexion seems to act partly b}

7

retarding the blood-stream, partly by direct pressure and probable dis-

placement of clot. It ma}
T

easily be combined with digital or instrumental

pressure.
When pressure or flexion, either alone or in combination, are to suc-

ceed, a perceptible amelioration of the symptoms is generally noticed at

once, i. e., in the course of the first two or three days. If this is not the

case it becomes a very important question how long the attempt should
be continued. Relying on the doctrine that if pressure failed to cure the

aneurism it would produce, at any rate, some benefit by causing dilatation

of the anastomosing vessels, and thus diminishing the risk of gangrene,
and influenced also by the published statistics of ligature of the femoral

artery which, I think, I have shown to be more unfavorable than the re-

sults of modern practice justify many surgeons were in favor of persever-

ing with pressure for a very considerable length of time, and it is not to be
denied that in many cases a cure has been so obtained,

2 but at the expense
of an amount of suffering to which few persons would willingly submit
unless in order to avoid some very great danger. And, as it seems, it is

very problematical whether the danger is not the other way. Certainly
the mortality after ligature of the femoral artery appears not to be di-

minished, but, on the contrary, increased, by the previous unsuccessful

trial of compression ;

3

and, on the whole, I have been led to the conclu-

sion that if no considerable improvement has been effected by the blood-

less methods in the first week, it is better to give up the attempt, allow

the patient a few days to recover from the distress which the compression
has generally caused, and then tie the artery.

In making compression I have myself no doubt whatever of the supe-

riority of the digital over all other forms of pressure, if carefully employed ;

and I think the observation of Mr. Walker an important one, that the

pressure should not be varied from the common to the superficial femoral

and vice versa, but should be applied to the same vessel throughout (" the

one-artery system," as he calls it), so that the same collaterals should al-

ways be called upon.

Ligature of Tibial Arteries. Aneurism occurs below the popliteal

space, but almost always from traumatic causes, or in cases of extensive

disease of the heart and arteries. Traumatic aneurisms of small arteries

1 Cases of successful ligature after the rupture of the aneurism may be found re-

corded in the Brit. Med. Jour., 1859, p. 479 (where the aneurism had burst into the

knee-joint) ;
and one in the Lancet, 1851, vol. ii, p. 30, where the aneurism (femoral)

had burst through the skin.
2 See a remarkable instance of resolute persistence on the part of the surgeon and

of the patient for a space of half a year, after which a cure was at length obtained,
recorded by Mr. Walker of Liverpool. Liverpool Hospital Reports, vol. v.

3
Lancet, May 1, 1876.
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are best treated as recent wounds; and in the present day the' use of

Esinarch's bandage enables the surgeon to exclude the blood completely
from the tumor, while he dissects out the vessels and ties them as easily
as on the dead subject. Aneurisms the result of cardiac or general
arterial disease are best let alone or treated by the mildest forms of com-

pression. They are usually not in themselves very dangerous, and the

patient's life cannot in any case be a long one. For these reasons opera-
tions on the tibial arteries, other than their direct ligature for wound, are

amongst the rarest operations in surgery. In some very rare cases, how-

ever, one of the tibial arteries has been wounded from the other side of

the leg by a stab through the interosseous membrane, and then it has

been necessary to cut down formally on the artery according to the rules

of the dissecting-room.
The posterior tibial can be secured near the ankle with facility, as it lies

between the tendons of the tibialis posticus and flexor longus digitorum
in its inner, and that of the flexor longus pollicis at its outer side. All

that is necessary is to make an incision half-way between the internal

malleolus and the heel and dissect the parts.
To secure the vessel higher up two different plans are adopted. Mr.

Guthrie's has the advantage of enabling the surgeon to secure the peroneal

artery, if his diagnosis should prove at fault and the wound or other lesion

should implicate that vessel and not the tibial. A vertical incision is made
in the centre of the calf about six inches long, through the gastrocnemius

FIG. 251. Fie. 252.

FIG. 251. Ligature of posterior tibial artery. The posterior hook draws aside the deep mass of mus-
cles and the intermuscular fascia. The vessels and posterior tibial nerve are seen lying on the tibialis

posticus.

FIG. 252. Ligature of anterior tibial artery. The vessels are seen with the nerve lying in front and
to the outer side.

and soleus muscles, the deep or intermuscular fascia freely divided, and
the vessel sought immediately beneath this fascia, superficial to the
tibialis posticus muscle.
The old method of tying the posterior tibial is to make an incision

parallel to the posterior border of the tibia, and about a finger's breadth
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behind it through the skin, superficial and deep fascia, exposing the

tibial origin of the soleus muscle. This is then cut from the bone, the
intermuscular fascia opened, the arter}^ found, with a vein on either side

of it, and the nerve probably superficial to it, separated from these struc-

tures, and tied.

The anterior tibial artery will be found in any part of its course by an
incision in a line drawn from the head of the fibula to the central point
between the two malleoli. At the upper part of the leg it lies very
deeply, at the outer edge of the tibialis anticus muscle, in a septum of

the fascia, which shows as a white line, separating that muscle from the

extensor long. dig. above and the ext. prop, pollicis in the middle of the

leg. Success in this operation depends on hitting the edge of the tibialis

anticus, for which purpose the surest wa}
7 is to get the patient to put it

into action before he is put under anaesthesia and mark it out, and to make
the incision very freely, and carefully search for the white line before open-
ing the fascia. The artery has venae comites on either side, and the nerve

superficial to it.

CHAPTER XXIX.

DISEASES OF THE VEINS AND ABSORBENTS.

Phlebitis and Thrombosis. The leading symptoms of phlebitis, or in-

flammation of veins, is the occurrence of coagulation in them, as evidenced

by hardness along the course of the vein. In true inflammation this is

accompanied by pain and redness, and some amount of general fever.

The mere coagulation of the blood in the veins by no means implies any
inflammation, or any general affection of the system, or even any altera-

tion in the tissues of the vein itself. Such passive coagulation of the

blood in the veins used to be denominated "adhesive phlebitis," on the

theory that the cause of the coagulation was effusion of lymph from the

lining membrane of the vein
;
but it has been satisfactorily shown, both

by clinical and anatomical observation, that in many of these cases there

is no evidence of any inflammation whatever; and the direct experiments
of Gtithrie, Travers, H. Lee, and Callender, in our own country, besides

foreign observers, have shown that the lining membrane of the veins does

not secrete lymph. Consequently the condition known to the older pa-

thologists as "adhesive phlebitis" is now usually designated more cor-

rectly as "thrombosis." It proceeds from a variety of causes, from

pressure or obstruction to the return of blood, from diminished power of

the circulation, from varicosity of the veins, from the extension into

them of clots forming nearer the heart, and from conditions of the blood

itself which are not as yet perfectly understood. Thus, in the thrombo-
sis which occurs in the veins of the lower extremity after parturition,
and to which the name of "

phlegmasia dolens" is applied, the coagula-
tion which has necessarily taken place in the uterine sinuses extends

down the iliac, femoral, and other veins. In fractures where a vein has
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been contused or torn the coagulation so produced often extends into the

lower veins and impedes the union of the fracture. 1 And sometimes we
see cases in which, with no definite local exciting cause (though commonly
in some condition of general disease), the veins become blocked, often to

a very great extent. The same passive coagulation or thrombosis occa-

sionally, though rarely, happens in the pulmonary arteries, and is a rec-

ognized cause of sudden death,'
2 and there can be no doubt that similar

passive coagulation of blood in the cavities of the heart occasionally pro-
duces death. The first symptoms of thrombosis are a sense of uneasi-

ness and an aching pain in the part affected, followed by some difficulty
in moving the limb. On examination a hard cord is felt in the place of

the vein affected, which is somewhat tender on being handled, and there

is general swelling and oedema of the limb. The affected vein is some-
times though not always surrounded by inflamed cellular tissue. If

there is an opportunity of examining the vein it will be found filled with

coagula, which are more or less adherent to its inner surface. The

coagula are of a variable or mottled color, almost black in some places,
in others nearly decolorized, and generally the decolorized parts are

firmly connected to the lining membrane, while the central portion of the

clot is, on the contrary, often broken down into a creamy fluid, looking
like a mixture of blood and pus. In some cases, even when the obstruc-

tion of veins is great, no constitutional disturbance can be traced. There
is no feverish excitement, no change in the normal temperature or pulse,
and the affection subsides spontaneously as it arose the vessels regain-

ing their natural appearance, and the functions of the limb being com-

pletely restored. But this is not always the case. Whether along with

or, as seems more probable, in consequence of the coagulation,
3 the walls

of the vein and the cellular tissue which support it become inflamed, and
this inflammation is often accompanied with severe pain and with much
constitutional disturbance, and the serious symptoms may ensue which
are described as acute or suppurative phlebitis, and which are often de-

veloped by severe injuries, such as amputation or excision, when the cav-

ities of large veins have been laid open, and especially those veins which,

being contained in bony canals, are incapable of closure, and thus of im-

mediate union.

The anatomical characters of phlebitis are perceived partly on the cel-

lular tissue which supports the vein, parti}' in the coats of the vessel

itself, and partly in its contents. The disease consists in some measure
at least of diffuse inflammation spreading along the cellular membrane
in which the vein lies. Hence the redness, hardness, and oedema which
are seen during life in the course of the affected vessel. Although this

inflammation most commonly extends in the course of the circulation,
cases are not wanting in which it spreads towards the distal veins. In
this inflammation the outer or cellular coat of the vein participates. Co-

incidently with this the tissues of the vessel itself become altered. " The
circular fibrous coat becomes injected and thickened by deposit; the

inner coat loses its natural transparency, and becomes wrinkled and even

1 See Callender, Med.-Chir. Trans., vol. li.

2 The reader will find a very interesting account of these cases of thrombosis in

the superficial veins, the cerebral sinuses, the cavities of the heart, and the pulmo-
nary arteries, in a paper On the Coagulation

of the Blood in the Venous System
during Life, by Dr. Humphry, republished in 1859 from the British Medical Journal.

3 "
Coagulation of the blood in a vein," says Mr. Lee,

" may be either a primary
or secondary affection : it may be either the cause or effect of the inflammation of

the coats of the vein." Practical Pathology, 3d ed., vol. i, p. 24.

30
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fissured. It is of a dull, opaque, dirty-white color, stained more or less

by the contents of the vein
;
exudation often occurs between the inner

and outer coats, and the different layers of the former then become dis-

integrated, or the lining membrane may be cast off in large portions into

the interior of the vessel. All the coats of the vein may, under these cir-

cumstances, be easily detached from each other, or may be separated by
serous, flbrinous, or puriform exudation. When these form under the

lining membrane they may be seen as patches of various sizes and

shapes through the transparent structure, so long as this retains its in-

tegrity. Afterwards they may be poured, together with the fragments
of the disintegrated membrane, into the cavit}- of the vessel. The in-

flammatory exudation between the different coats of the vein destroys its

natural pliability, so that when divided it will remain open like an artery."

(Lee, op. cit., p. 25.) So much for the anatomical changes in the vein

itself. Along with this there are changes in the blood contained in it.

We have seen that the blood may clot in the veins without any previous
inflammatory symptoms or appearances, and sometimes without any sub-

sequent bad consequences (thrombosis), but we have also seen that this

obstruction of the vein may, on the other hand, prove the starting-point
of inflammation of its tissue. Coagulation may also follow on injury to

the vein, or on the passage into its cavity of any irritating or decompos-
ing matter. In such cases the coagulation is to be regarded as salutary
a barrier thrown up against the passage of the products of inflammation
or decomposition into the mass of the circulating blood. Should this

barrier hold, the inflammation will be limited to the part first affected,
the general symptoms which may have been excited will subside, and
the patient recover. But the coagulum often breaks down and softens

into a creamy puriform fluid, resembling sanious pus to the naked eye,
but only showing under the microscope granular matter and disintegrated
blood cells; and when this matter passes into the general current of the

blood it will spread the inflammation of the vein to an indefinite extent,
and will produce the general symptoms and signs of septicaemia or pyaemia.
And, lastly, as clotting in a vein and the decomposition of the clots some-
times excites the general symptoms of pyaemia, so conversely the passage
of putrid matter into the blood septicaemia often is the cause of clot-

ting and of decomposition of clot in the remote veins. As Mr. Lee

phrases it, "the decomposition, originating in a local action, may infect

the general mass of the blood and rapidly kill the patient, without the

occurrence of any blood-clotting ;
or coagula may form in the vessels,

disintegrate and decompose, and become conveyed to other parts. In

the last instance the phenomena of thrombosis and afterwards of embo-
lism become superadded to the original septicaemia" (op. cit., p. 58).

Various Kinds of Phlebitis. The kinds of thrombosis and phlebitis,
ranked according to their causes, are enumerated by Paget as: (1) The

traumatic, including those due to distension
; (2) those occurring in ex-

haustion, during or after either acute or chronic diseases; (3) those due
to extension of inflammation, or of blood-clotting from ulcers, morbid

growths, or gangrenous or acutely inflamed parts ;

*

(4) those of the so-

called idiopathic or rheumatic form
; (5) the pyaemia! ; (6) the puerperal

(among which it is probable that examples of all kinds, only modified by
the puerperal state, are grouped) ;

and (7) the gouty.
2

1 See Fig. 181, p. 427.
2 Clin. Lect., p. 293. Sir J. Paget's essay gives an interesting sketch of gouty

phlebitis, distinguished chiefly by its symmetry, apparent metastases, and frequent
recurrence. Mr. Prescott Hewett has also described the same form of phlebitis in

Clin. Soc. Trans., vol. vi.
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The symptoms above stated will suffice for the diagnosis of phlebitis
whenever the vein is superficial ;

in fact, the only disease with which it

could be confounded is inflamed absorbents, but the latter is not accom-

panied b}' the oedema of phlebitis : the red inflamed streaks are much
narrower, and there is always, if enlargement, at any rate tenderness of
the glands above.

Treatment. The treatment of phlebitis must in general be merely ex-

pectant, any concomitant constitutional or general disorder being, of

course, treated according to its own indications. Strict rest must be

enjoined ;
the part must be put in such a position as will favor the return

of blood
;
warm lotions are generally grateful, and possibly may be use-

ful in favoring the distension of the cellular tissue and avoiding tension.

If there is much diffuse inflammation around the affected vein incisions

will be necessary. The administration of mercury and free leeching
around the inflamed vein used to be much practiced, but their generally

weakening effect is more deleterious than is counterbalanced by any local

benefit they produce. Pain must be soothed by opium, and in rheumatic
and gout}- cases alkalies will be indicated.

Finally, there may be cases where the surgeon may think it justifiable
to hinder the progress of the inflammation and defend the patient from
the danger of the passage of the decomposing clot into the mass of the
blood by putting two needles beneath the vein and dividing it in the

interval, a practice of which Mr. Lee has given some interesting examples,
apparently successful, though of course it will be only rarely that such a

complication to an already dangerous malady will be considered appro-
priate, and frequent failure in checking the course of the disease must
be anticipated.

Varicose Veins. Varicosity or dilatation of veins is an exceedingly
familiar affection as seen in the veins of the lower limb. It very com-

monly affects the veins of the spermatic cord, forming the disease known
as varicocele. Many piles consist wholly or in part of varicose haemor-
rhoidal veins, and other superficial and deep veins are occasionally found
to be varicose. Dilated, tortuous, and varicose veins are also not unfre-

quently found ramifying under the skin and forming a collateral circula-

tion in cases where any large trunk-vein is obliterated. Thus, when the
vena cava inferior has been plugged, large veins are developed under the
skin of the abdomen, which bring the blood from some of the radicles of
the obstructed vein into those of the superior vena cava, while the azygos
circulation is no doubt also enlarged to convey the remainder.
The diseases caused by varicosity of special veins, and admitting of

surgical treatment, will be found described in other chapters, as Yari-
cocele and Haemorrhoids. We will deal here with varix of the lower ex-

tremity.
This may arise from any cause which throws too great or too con-

tinuous a strain on the veins, or which obstructs the return of blood from
them. Thus, long-continued standing, especially in a heated atmosphere
(as is done by soldiers, cooks, washerwomen), the presence of garters,

ill-fitting trusses, tumors, collections of faeces in the sigmoid flexure, the

gravid uterus, want of support to the veins from relaxation of the tissues

which should support them, are recognized causes of varix; and much
may therefore be done in an early stage of the disease to mitigate or

even to cure it by a removal of its cause.

The first effect of long-continued pressure on a vein is, of course, its

dilatation. This dilatation, when not carried too far, or continued too
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long, is susceptible of complete recovery by the natural elasticity of the
tissues which form and those which support the vein. But if it be car-

ried too far the vein becomes permanently dilated, the valves cease to

be adequate to close its tube, and the pressure is therefore transmitted
to a lower part of the trunk, which thereby becomes similarly affected,
and so a long tract of the vein becomes permanently varicose. But
there are other cases in which the dilatation affects only a small extent
of the whole vein, and even some very rare ones in which only a portion
of the calibre is dilated into a circumscribed tumor exactly resembling
an aneurism. 1 Further changes follow on this dilatation of the vein. In
the first instance the coats of the veins are probably rendered thinner by
their distension, and there are cases in which they remain thinner, and
some in which they give way altogether ;

and the skin over them being
also absorbed by the pressure of the varix, external haemorrhage results.

In other cases the dilatation produced by the pressure causes thickening
of the varicose vein. The skin is often greatly affected in this disease.

The obstacle to the return of the blood causes congestion, followed often

by low inflammation and ulceration. Hence varicose veins are the most

prolific of all the causes of ulcer of the leg.
The superficial veins are chiefly affected, but it has been satisfactorily

proved that the deep veins are not exempt, though the firm support which

they receive from the muscles and fasciae amongst which they lie prevents
their attaining the size which the superficial veins do. This enlargement
of the deep veins is testified by a general increase in the size of the limb,

independent of the swelling of the superficial vessels, and by the sense

of weight and aching on hanging it down. And the occurrence of vari-

cosity in the deep veins (though doubted by Mr. Callender) has been-

directly affirmed by Verneuil, who has put up some preparations in the

.Musee Dupuytren to show it.
2

Treatment. The treatment of varicose veins must be either palliative
or radical. It has been pointed out above that in an early stage of the

disease complete recovery may follow on the removal of the cause, the

strengthening of the general health, so as to improve the tone of the tis-

sues, and the unloading of the affected veins by rest in the raised posture.
And even when the veins have been for some time varicose, if the disease

has not progressed very far, rest in the raised position for a considerable

time say a month and the application of firm but soft bandages, will

often produce the complete disappearance of the enlargement and relieve

the symptoms. Still it is prudent to enforce the wearing of a well-fitting

bandage or elastic stocking for a long while, and particularly during any
strong exercise. When the enlargement has lasted long, and the veins

have become much thickened, complete recover}
7 cannot be expected, but .

much improvement may be procured by proper and well-fitting bandages
and stockings.
The cases in which operative interference is desirable are not numer-

ous, for it has been abundantly shown that if one varicose cluster is cured
another will often, if not always, form,

3 and also that very much improve-

1 There is a preparation of this in the Museum of St. George's Hospital.
2 A recent writer (Giacomini see Lond. Med. Record, March 4, 1874) even goes

so far as to say that varicosity of the superficial veins is always secondary to a vari-

cose state of those deeper veins (inter- and intra-muscular) which establish a communi-
cation between the trunk veins accompanying the arteries and the subcutaneous
vessels the radicles of the saphenous.

3 Sir B. Brodie says:
" I always observed that if I cured one cluster two smaller

ones appeared, one on each side, and that ultimately I left the patient no better than
I found him "Works, vol. iii, p. 254.
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ment may be obtained by rest and appropriate treatment, even in the

worst cases, so much as usually to allow complete relief to the symptoms,
by proper apparatus. Now, as the same apparatus will be required even

after the most successful operation, it may fairly be argued that the pain
and risk of the latter have been superfluous. I admit this to some extent.

Still the operation is very much less formidable than that for varicocele,
and it certainly gives speedy and effectual, though possibly only tempo-
rary, relief in many cases where there has been great pain, or where the

patient has been much troubled with ulceration or inflammation of the

skin. There are very numerous operations in use for varicose veins, but

I will only describe that which my colleague, Mr. H. Lee, has introduced

at St. George's Hospital, which is very easy, very efficient, and after

which I have not as yet seen any serious accident. The vein is divided

subcutaneously, while it is compressed above and below the point of

division long enough to insure its obliteration, but not long enough to

allow any ulceration of the vein. Hence there is no way left by which

any of the products of putrefaction or decomposition (should any such

products form in the subcutaneous puncture) can pass into the cavity of

the vein.

Two pins are to be passed under the vein, at a distance of about an
inch from each other; and in doing so great care must be taken to lift

the vein well up, and pass the pin below the vein and not through it.

Compression is then made by twisting a figure of 8 ligature round the

pins or by a piece of india-rubber, through which the pin is thrust before

it is introduced, and which is then drawn over its point. Then a thin

knife, a little longer and stronger in the blade than a tendon knife, is

passed under the vein, and the latter completely divided without cutting
the skin.

1 Two or three circular pieces of plaster, encircling the whole

leg, are then firmly applied over the puncture and the divided ends of

the vein, and the patient is kept in bed, with the limb raised, for a week
or ten days. The pins are removed at a time varying from two to five

days. The former time is quite enough when all goes well and there is

no excess of action round the subcutaneous wound
;
but if this should

take place thevsurgeon may think it safer to keep up compression longer.
The plaster need not be moved, unless suppuration is found to be going
on. After the above time a bandage may be carefully applied, and the

patient allowed to move about a little in the house. Then a well-fitting

elastic stocking should be worn. If there is an ulcer the patient should
be kept in bed till it heals.

Other Affections of Veins. There are a few other affections of veins

which, however, are more pathological products than surgical diseases.

Thus, from degeneration of clots small chalky
2

concretions, called "
phle-

bolithes," are found in the cavity of veins, and such concretions may not

uncommonly be recognized during life in the spermatic veins. I am not

aware that they ever produce any symptoms or require removal.
The veins are peculiarly liable to hypertrophy and atrophy, according

as the variations of the circulation throw the blood into anastomosing
channels or the removal of parts deprives the veins of their chief function.

1 Sir B. Brodie introduced the practice of dividing the veins subcutaneously. Mr.
Lee added the temporary compression above and below, which so greatly tends to

the patient's safety.
2 They consist, according to an analysis made for Mr. Callender by Dr. Frankland,

of phosphate of lime, with some sulphate of potash and sulphate of lime, intermixed
with protein substances from the blood.
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Calcareous degeneration of veins is also spoken of, but it seems doubt-
ful whether it is not usually a peculiar arrangement of phlebolithes. No
disease is known in veins corresponding to the atheroma of arteries.

Malignant tumors frequently grow into veins
;
and every museum con-

tains specimens of cancer protruding into the cavity of some large vein.

Parasitic animals may be found in the venous blood, as in the endemic
hsematuria of the Cape of Good Hope.

1

DISEASES OF THE ABSORBENTS.

Lymphatic Fistula. The absorbent vessels are, though very rarely,
the seat of fistulous openings, through which their secretion is poured
out on to the surface of the body. This occurs more often in the groin,

scrotum, and labium than in any other part, and is sometimes the result

of a wound
;
at other times it proceeds from a varicose condition of the

vessels, the cause of which is obscure, but which is often associated with

elephantiasis of the lower part of the limb. Dr. Vandyke Carter has
noticed that in a case of "

chylous urine " a quantity of lymph was poured
out of a minute opening in the thigh, and he believes that in some at least

of these cases there is a preternatural communication between the recep-
taculum chyli or some of its large branches and the urinary passages,
complicated with obstruction of the main lacteals and a varicose state of

the lower lymphatics.
2

Beyond attention to position, careful pressure by strapping or bandages,
and avoidance of accumulation in the bowels, I do not see what can be
done in such cases.

Inflammation of Absorbents and Glands. The commonest surgical
affection connected with the lymphatic system is the inflammation which
so commonly attends wounds, whether poisoned or not, and which affects

either the absorbent vessels themselves (inflamed absorbents angeioleu-

citis) or the glands (inflamed glands adenitis) or both.

Inflammation of the absorbents is usually excited by a wound, but it

occurs also, as has been mentioned in the section on Erj'sipelas, p. 68, as

an idiopathic affection premonitory of that disease, or one of its earliest

symptoms. If severe, the disease commences with considerable fever and

rigors ;
soon red lines are seen running up the course of the lymphatics,

and terminating at the nearest gland. This is often accompanied by
sharp pain, and always by great tenderness. The redness and tenderness

are easily distinguished from those which are found in phlebitis, inas-

much as the lines, though much thicker than the absorbent vessels, are

far less extensive than would be caused by inflammation of the cellular

tissue around the veins, and the red streaks run in the course of the ab-

sorbents, not in that of the veins. The redness in all cases ceases at the

gland or glands to which the absorbents run
;
and those glands are tender,

red, and hot, and they are very liable to suppuration, which involves

mainly the cellular tissue around the gland, and which on its subsidence

does not seem to leave the gland permanently impaired in function,

though, no doubt, suppuration takes place in the tissue of the gland as

well as in that which surrounds it. In rare cases there are abscesses in

tthe course of the lymphatic before it reaches the gland.
Inflammation of a gland, however (adenitis), occurs constantly without

1 See Harley, Med.-Chir. Trans., vol. xlvii, p. 55 et seq.
2 Med.-Chir. Trans., vol. xlv.
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any previous inflammation of the lymphatics which supply it, as we see

every day in the cervical glands, in the bubo of gonorrhoea and syphilis,
and in a thousand other cases.

This inflammation, or bubo, seems in all cases conservative the prod-
ucts of inflammation are resolved in the gland, and instead of passing
into the mass of the blood to excite fermentation and septicaemia, they
are expended in the production of an abscess which, in all ordinary cases,
is a mere local trouble. There are, of course, exceptions to this, and they
have been already alluded to in the chapter on Poisoned Wounds (p. 94),

but it remains true that inflammation of the absorbent glands is a safe-

guard against the passage of poisonous material into the blood, and
one which, considering the constant occurrence of the danger, is very
efficient.

The treatment of inflamed absorbents is generally very simple. If the

inflammation is of moderate severity, the application of nitrate of silver

in a strong solution (gr. x-xv to the ounce) or pencilling them lightly
with a stick of caustic, after wetting the skin, seems useful. I have seen

much benefit from the application of mercurial ointment over the inflamed

vessels, but it is very apt to salivate; and after all the inflammation of

the vessels themselves almost always subsides spontaneously. The use

of warm opiate lotions is generally grateful. The bowels should be freely

purged ;
and the general treatment should be the same as for erysipelas,

to which this disease bears such a close relationship.
Inflammation of the absorbent glands requires the same general treat-

ment. Locally, warm poultices are the best application. It is an error, I

think, to believe that poultices promote suppuration ;
on the contrary,

they seem to prevent it, when it is preventable, though when it has com-
menced they soften and relax the tissues, and facilitate its progress
towards the skin. As soon as matter is detected it should be freely

opened.
If the inflammation remains long in a chronic state nothing is so useful

as a blister. In some cases it causes the recession of the inflammation
and subsidence, of the glandular enlargement ;

more commonly it brings
the abscess to a head.

Affections of Glands in Various Diseases. The glands sympathize, or

more properly speaking are involved, in a great number of different kinds
of inflammatory and constitutional diseases in struma, syphilis, and
cancer especially. In all these diseases the affection of the glands is. as

a general rule, secondary to a similar affection in the soft parts from
which they are supplied, but in struma the glands are very often affected

with little evidence of any such primary disease, and in constitutional

syphilis they are often enlarged without any affection of the parts from
which they are supplied. Still it is prudent in all cases of strumous or

syphilitic enlargement of glands to examine narrowly all the parts from
which they derive their absorbents, for assuredly the glandular affection

will be most easily treated by the cure of that on which it depends.
Strumous glands are most common in the neck, and often constitute a

disease b}' themselves. It is understood that the absence of eruptions of
the scalp, caries of the teeth, etc., has been ascertained, and that the sur-

geon has satisfied himself that the glandular disease is the specific object
of treatment. In this, as in all other strumous diseases, the surgical
treatment should not be too active. If the glands be merely in the ordi-

nary condition of chronic enlargement the only local application they
will require will be slight counter-irritation with iodine, or light touches
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of the actual cautery, or flying blisters. In this condition they are usually
the seats either of definite tubercular deposits or of low inflammation. In
the former case abscess is very probable, though it is, of course, possible
that the tubercle may calcify or become indolent. In the other case the

gland may return entirely to the healthy condition. The remedies pre-
scribed for scrofula (page 380) must, of course, be employed, and when

suppuration is plainly perceived a small incision should be made, or exit

given to it by a seton of a single thread, which often affords a vent for

the pus, with but little resulting deformity. If the abscess is left to find

its own way out it often leaves several depressed cicatrices, or, worse

still, a heaped-up strumous scar (page 419).
The treatment of syphilitic glands resolves itself into that of the con-

stitutional affection on which it depends. Cancerous glands usually ad-

mit of no treatment, unless the surgeon thinks fit to regard them as part
of the primary tumor and extirpate them along with it.

It is, however, hardly ever desirable to operate on enlarged glands,
otherwise than as a part of an operation for cancer. I have seen stru-

mous glands extirpated, and have myself performed such operations ;

but though I have obtained occasional good results, it has been at the

expense of difficulty and danger far out of proportion to the advantage,
and I would strongly dissuade the attempt, unless in very exceptional
circumstances.

Lymphadenoma. Finally, we must speak of a peculiar hypertrophic
disease of the lymphatic glands, first distinctly described by Dr. Hodgkin,

1

and often called after his name "
Hodgkin's disease," but now more -com-

monly spoken of as "
Lymphadenoma,"

"
L3

r

mpho-sarcoma," or "
Lym-

phoma." The enlargement affects usually the cervical glands, sometimes
those of the axilla also, sometimes the glands in many parts of the body.
The blood-glands are also often affected, particularly the spleen and tlry-

roid, and there maybe thus combined with the glandular disease the con-

dition known as "
leucocythaemia," in which the elaboration of the blood

is imperfect, so that the white cells are disproportionately numerous. 2

Finally, the same disease affects the lymphatic channels in many parts of
the body, forming tumors in the lungs, liver, and other organs, which are

believed to depend on deposit of adenoid tissue in the cellular membrane

enveloping the lymphatic vessels. This deposit consists of cells exactly

resembling those of the lymph, arranged more or less concentrically in

a transparent stroma, and often grouped around a bloodvessel, the whole

presenting a great resemblance to the glands in the condition described

by Dr. Sanderson as "fibroid induration," the result of chronic inflam-

mation.3

Lymphadenoma is nearly allied to phthisis, being apparently a similar

deposit in lymphatic tissue to that which in phthisis surrounds the ulti-

mate bloodvessels. It proves fatal in various ways, by the local effects

of its deposits in the viscera, by its effect on the blood, by general ex

haustion, and sometimes by a peculiar fever.

Treatment is, however, successful in many of the milder cases. It

1 Med.-Chir. Trans., vol. xvii.
2 There are many cases, however, in which no such condition of the blood exists.

3 The whole subject of lymphadenoma has recently been summarized in an excel-

lent paper by Drs. Murchison and Sanderson, in Path. Trans., vol. xxi, p. 372, where
the reader will find a complete account of the literature of the subject, as well as mi-

croscopical and other anatomical details.
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consists in attention to the general health, sea-air, and the local and

general administration of iodine. Surgical operations should never be

thought of.

CHAPTEK XXX.

SURGICAL DISEASES OF THE HEAD AND FACE.

CONGENITAL MALFORMATIONS.

HARELIP is one of the commonest of all the congenital deformities. It

is named from the general resemblance which no doubt it bears to the

cleft lip of the hare
; though, as Sir W. Fergusson remarks, the resem-

blance fails in this important particular,
that the cleft in the hare's lip is in the

middle line, which it hardly ever is in the
malformation. 1

It is often hereditary, and
in children who suffer from it, or in mem-
bers of the same family, other deformities
are often found. (See a remarkable in-

stance in Cooper Forster's Surgical Dis-
eases of Children, p. 30.) Harelip may
be divided into simple, double, and com-

plicated.
In simple harelip there is a cleft through

the upper lip,
2 on one side of the middle

line, but no other deformity. The cleft,
for some unknown reason, is usually on the left side, and it generally
extends from the nostril to the free edge of the lip. The nostril also is

expanded on the affected side. These features are shown in the ap-

pended diagram, which shows also what is very common in harelip, viz.,

that the vertical extent of one side of the cleft is less than that of the

other.

In some cases this inequality is still more marked
;
and in others, again,

the two halves of the lip lie on different levels (Figs. 254, 255).
The cure of the simplest cases of this deformity is very easy. Noth-

ing is required except to pare off an amount of tissue from either side

of the cleft sufficient to refresh the whole thickness of the lip on both

sides, and then to bring the two sides together with the harelip suture.

Before paring the edges it is well to turn out the two parts of the lip, and

1 In one instance of extensive deformity figured by Mr. Pollock (Syst. of Surg.,
vol. iv, p. 419, 2d ed.) the cleft was in the middle line, and Rokitansky refers to

another case
;
but both these were instances of complete cleft of the palate, and the

incisive bone was absent. I have, however, heard of a case in which simple harelip
was median.

2 As surgical curiosities clefts of the lower lip or clefts of the cheek have been re-

corded. See Holmes's Surgical Diseases of Childhood, 2d ed., p. 127.
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divide any adhesion to the jaw which might possibly displace either half.

A few points in this little operation call for more detailed notice. 1. As
to the age at which to operate. In simple cases there is no reason at all

why the operation should not be done at the earliest stage at which the
infant is seen. It has even been done on the first day of life

;
but this

is hardly desirable; and as there is no hurry (for the defect occasions no

impediment to suckling), it is, on the whole,- better to wait till the child
is two or three months old, and is seen to be healthy and vigorous.

FIG. 254. FIG. 255.

FIG. 254. A drawing from life of a harelip with unequal sides. Holmes's Surg. Dis. of Childhood.
FIG. 255. Harelip showing the two parts on different levels as well as unequal. Holmes's Surg. Dis.

of Childhood.

Weakly infants should not be operated on, as a general rule. 2. As to

administering chloroform or ether. This seems to me unnecessary, since

the operation is so soon over
;
but there is no objection to it if the sur-

geon or the parents prefer it. 3. As to the attitude in which the child

is to be placed. I prefer the sitting posture, in the arms of a steady
nurse or other assistant. If the recumbent position be adopted (which
some surgeons prefer) the surgeon sitting and holding the child's head
between his knees, it is often necessary to suspend the operation in order
to disembarrass the infant of blood which has passed into the mouth

;
and

thus the operation is protracted and more blood is lost. And the passage
of blood down the throat is even more to be apprehended when the opera-
tion is performed under anaesthesia, and constitutes, to my mind, an ob-

jection to the use of anaesthetics. 4. As to the stoppage of bleeding.

Very little blood will be lost if a handy assistant compresses the two
sides of the lip between his finger and thumb. The flaps must be re-

leased just when the needles are passed, if needles be used
;
but the

amount of blood thus lost is very trifling. A pair of double forceps has
been introduced by Mr. T. Smith for holding both sides of the lip with a sort

of clamp, and this may be useful in the absence of a trained assistant
;

but as a general rule, it is superfluous. 5. As to the instruments. I

much prefer the knife
;
some surgeons, I believe, still use scissors, which

are inferior, inasmuch as they only allow of a single straight incision,

whilst, as I shall presently show, it is often necessary to modify the direc-

tion of the incision in various ways. 6. As to the suture. " The hare-

lip suture " will be found figured in the chapter on Minor Surgery, and
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it is a very efficient and secure method of holding the parts together till

union is complete. But it has the drawback that the needles may make
a small scar at each of their points of puncture. This usually depends
on their having been kept in too long. If withdrawn, as the}' should be,
in forty-eight hours, they usually leave no mark, and it seems useless to

keep them in longer than this, since they are more likely to do harm by
setting up suppuration than good by keeping the parts in apposition.

However, if the lip is small, there is no real need for the needles. The

interrupted or continuous suture answers perfectly, and is best made of

silver wire. Some surgeons prefer to clamp the wire with shot, or with

a button of some kind. 1 But whatever be the material or form of the

suture, it is essential that it should bring the whole of the lip in apposi-

tion, i. e., that the suture should be placed close upon the mucous mem-

brane, and that for two reasons. First, that as the coronary arteries lie

between the muscles and mucous membrane a too superficial suture might
leave them uncommanded, and they would bleed into the mouth; and,

secondly, that if the whole lip were not brought together the resulting
cicatrix might be too weak to bear the traction of the muscles and might
give way. Generally a fine suture at the edge of the lip is necessary in

order to maintain the perfect evenness of the red line there.

The child should be put to the breast as soon as the operation is over,
and very soon forgets it.

After two days the whole of the suture should be well oiled and with-

drawn, the two parts of the lip being held firmly together with the fingers,

while two or three long straps of plaster are applied, taking hold of the

cheeks by means of broad ends, while their narrower central parts cover

the wound.
In cases where the inequality between the two parts is great this simple

operation will not give a satisfactory result. It is then better to leave

the flap on the narrower side attached by its base, and to slope off the

incision on the broader side, as shown in the annexed figure. The flap

FIG. 256.

Operation for harelip with unequal sides, by leaving one of the pared edges (that on the left side)

attached, and implanting it into the opposite flap, the edge of which has been sloped to receive it.

Holmes's Surg. Dis. of Childhood.

left attached on the narrower side is implanted into the broader flap, and
fills up the gap which would otherwise be left. Of course, if the pendu-
lous flap seems too large for the gap, it may be trimmed away as much as

necessary. In other cases, where both sides of the cleft are much inferior

in depth to the rest of the lip, both flaps or portions of them may be left

1 An ingenious clamp was lately introduced by my colleague Mr. Pollock under
the name of the "

gun-nipple button."
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attached at their lower part, turned down, and sewn together, so as to

form a prominent tubercle. This tubercle, though it may appear redun-
dant at first, will gradually become modelled down.

Incomplete Cleft. Closely allied to this operation (which bears the
name of Nelaton) is a proceeding introduced by M. Clemot for the cure
of cases of incomplete harelip, i. e.^ clefts which do not extend into the
nostril. It consists in making an incision like a V reversed around the

cleft, leaving both flaps attached at their base, and drawing them down,

FIG. 257.

FIG. 258.

Diagram of Clemot's operation for incomplete harelip, a shows the furrow which unites the two
halves of the lip ;

b the incision on one side, which runs down towards but not to the red edge of the lip.

The second figure shows these flaps drawn down and the suture which unites this wound, which is now
of a diamond shape. Holmes's Surg. Dis. of Childhood.

so as to form a diamond-shaped wound, which is then sewn together, and
thus a considerable protuberance is substituted for the cleft.

Double Harelip. Uncomplicated double harelip is not a very much
more serious malformation than single harelip ;

at least, it is almost as

easy to cure by operation, though the deformity
left will probably be greater. In this form of
malformation there is a median tubercle,
bounded on either side by clefts, of which

very commonly one reaches into the nostril,
while the other does not, or both may be com-

plete. The nose is depressed and the nostrils

widened. The incisive bone, which corresponds
to the median tubercle, carries generally four

teeth, but their number varies. In uncompli-
cated harelip there is no actual fissure in the

bony palate, nor any malposition of the os in-

cisivum, though some trace of a cleft on one or

both sides is not infrequently noticed on close

examination.
The operation for uncomplicated double

harelip consists in paring both sides of the

median tubercle by. two incisions meeting in a

point below, so as to leave in the centre a trian-

gular piece, with its base upwards. The edges of the two lateral portions
of the lip are then pared, and these pieces attached above to the central

piece, and below this (for the central piece is always narrower than the
rest of the lip) to each other. As there is often, if not always, considera-
ble traction on this lower part, and a gap or fissure generally exists after

this simple operation, it is often advisable to leave part or the whole of
these lateral flaps attached and to implant them into each other, to fill

up the gap.

Diagram of double harelip.

Holmes's Surg. Dis. of Childhood.
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Complicated Harelip. Harelip, either single or double, may be com-

plicated with fissure of the palate, and when this is the case in doulih-

harelip the incisive bone often projects considerably, and appears to hang
on to the end of the nose (Fig. 200). In such cases, or in single harelip
when the two portions of the jaw are on a different level (Fig. 255), the

gap may be very wide, and there will be much difficulty in filling it up.
Hence the importance of not removing any of the already existing tissue

if it can possibly be saved and made available for that purpose. It would

be out of place here to describe all the ingenious operations which have

been invented for the cure of complicated harelip. I will limit myself to

two or three of the more useful. In cases with very extensive cleft, or

with a projection of one portion of the jaw, the "
operation of Giraldes m

FIG. 259. FIG. 260.

FIG. 259. Front view of double harelip with projection of intermaxillary bone.

FIG. 260. Side view of the same case. Holmes's Surg. Dis. of Childhood.

will be found useful. Flaps are cut on either side, and are left attached

on one (the right in the diagram) by the lower, on the other (the left in

FIG. 261.

Operation of Giraldes for harelip. Holmes's Surg. Dis. of Childhood.

the diagram) by the upper end, the incisions being carried round the nose

as far as may be deemed necessary. The flap, attached by its lower end,
is then turned downwards, so that its red edge forms the border of the

1

Le9ons cliniques sur les Mai. Chir. des Enfants, 1868, pp. 155-6.
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lip, while the other is drawn upwards, towards the nostril, and they are
thus dovetailed together with interrupted sutures. If the surgeon thinks
it safer he can support his sutures for a day or two bv a harelip pin in the
centre.

When the median tubercle projects (Fig. 260) it is often removed with
the cutting pliers before the operation, the skin covering it being saved,
either to fit into the gap or to sew on to the central incision and help to
form the columella; and if the projection be very great and the portion
of bone much isolated it may be well to follow this course. But if the
incisive bone can be preserved it will be found useful in preventing the

extremely disagreeable under-hung appearance which its removal gives
to the profile.

1 There are several ways of dealing with this projection.
The easiest but also the rudest and least secure method is to break it

from the vomer and press it back into the cleft between the two halves
of the upper jaw. A better plan is either to make an incision, with a

strong pair of scissors, through the septum, or, as recommended by
Blandin, to cut out a triangular piece from the septum. This allows the

surgeon to press back the intermaxillary portion between the two max-
illae. Bruns recommends that the two parts of the septum nasi be drawn
together with sutures

;
but this recommendation is by no means easy to

carry out in practice, and Langenbeck fixes the intermaxillary portion
by sutures to the maxillae. It is very true that the intermaxillary por-
tion, thus replaced, often remains more or less loose, and it is also true
that the teeth which it contains are often misplaced, but they can be

drawn, and the incisive bone will form a useful support for a tooth-plate
when the median tubercle has been thus depressed. The case is then to
be dealt with as any other complicated case of harelip, and in doing so
the surgeon must always remember the great benefit which may be
obtained in relieving tension and favoring the adaptation of the flaps by
carrying incisions round the nostrils.

2

In these operations for wide cleft the use of Hainsby's truss to sup-
port and press together the flaps is very advisable, as it prevents drag-
ging on the sutures without opposing any impediment to suckling.
The operation for harelip, if practiced with moderate dexterity, and on

healthy children, almost always suc-
FIG. 262. ceeds in simple cases, and usually

even in those which are more com-

plicated. It is not, however, devoid
of danger, either from the exhaustion
of haemorrhage, or from diphtheritic
or other unhealthy inflammation of
the wound. Failure of primary union
sometimes occurs, and in such cases
it ma}7 be advisable, when the granu-
lations from the two cut surfaces look

quite healthy, to bring them together
again with sutures or strapping, and
so attempt a cure by ''secondary ad-

hesion "
(see page 44).

Fissured palate is a malformation

Hainsby's truss. (The head in the diagram is which often exists along with harelip,
too large.) but also very often without it. When

1 See two Figs., Nos. 21 and 25, in my book on Surgical Diseases of Childhood.
2 See Sedillot, Contributions & la Chirurgie, vol. ii, p. 622.
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the fissure is confined to the soft palate, or extends only through a part
of the bony palate, there will be no deformity of the lip, whilst if harelip
is complicated with fissure of the hard palate the cleft generally extends

through the whole mouth, from the red edge of the lip in front to the

uvula behind.

Three grades of this deformity may be described : (1) Simple fissure

of the soft palate ; (2) fissure of the soft and part of the hard palate ;

(3) complete cleft.

The simple fissure of the soft palate is an affection which is now
treated with almost uniform success. The operation which was intro-

duced into general practice by Roux, and was perfected by Sir W.
Fergusson, was applied exclusively to adults, or at least to persons above
the age of puberty, who could endure the pain of the operation, and
assist the surgeon during its performance. Since that time, Mr. T.

Smith, by the invention of the gag which bears his name, and the use of

anaesthetics, has rendered it possible to operate in early infancy, before

the child has acquired that vicious habit of defective articulation which
is so difficult afterwards to unlearn. 1 The only infirmity of any conse-

quence which is connected with the minor grades of the malformation is

the defect of articulation. Children easily acquire the power of degluti-

tion, though perhaps at first some of the fluid will run out at the nose
;

and patients with fissured palates are usually as healthy and well-nour-

FIG. 263.

Smith's gag for staphyloraphy.

ished as any others. But the defect in speaking is a most serious im-

pediment to the education and comfort of a young person, and it is of

great importance to remedy it as early as possible. Cases have been

1 Other operators had made use of chloroform, and had obtained some success,
about the same time as Mr. Smith's earliest operations (see note on page 118 of
the second edition of my work on the Surgical Treatment of Children's Diseases) ;

but the merit of introducing tbe operation in infancy into general use certainly
belongs to him. Mr. Smith's paper will be found in Med.-Chir. Trans., vol. li.
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FIG. 264.

operated on with success at the very earliest periods of life; but there is

some little risk in so doing from the bleeding, and there is much greater
probability of failure from non-union of the wound, in consequence of
some of the numerous disturbances of health to which young infants are

liable, so that the age of three or four is generally selected. The object
of the operation is first to pare the edges of the cleft, then to pass sutures

through the flaps, to bring the edges together in their whole extent, and
to divide the muscles sufficiently to obviate any traction on the sutures,
which are finally to be tied. The patient being fully anaesthetized, the

gag, shown in Fig. 263, is to be introduced closed and dilated to its full

extent, it having, of course, been carefully fitted to the mouth on a

previous day. Then the edge of one of the halves of the palate is to be
seized with a long pair of clawed forceps, and the whole edge (including
the part which has been grasped by the forceps) rapidly removed, and
the same on the other side. If the surgeon be completely ambidexterous
this is perhaps most rapidly done by changing the knife into the left

hand, but most operators find it more convenient to cross the hands.
Then the sutures are passed rapidl}

7

through each flap, each suture being
passed double

;
but the upper ones may be guided through both at once,

while the lower suture in the uvula on each side is left double, in order
that the surgeon may put the palate on the stretch by drawing on that

suture while he divides the muscles.
The usual way of passing the sutures

is to draw that on one side out of the

mouth double .., in a long loop
and having drawn the opposite suture

out single, to pass its nearer end into

the loop of the. first, and then draw
the looped suture completely out of
the mouth. As it comes through it

carries the single one with it, which
then lies completely across the cleft

(Fig. 264). The two ends should then
be lightly tied together, so that there

may be no risk of the suture being
jerked out by any accident. All this

having been completed, the surgeon
proceeds to divide the muscles by
passing a fine knife (that used for

suture through the right, and the end of the through the palate close lllSlde the

single suture passed into the loop of the double hamular process, and drawing its edge
one, which is drawn out of the mouth for that ag far a long the Upper Surface of the
purpose, a shows the loop drawn back again, ,

L
.

carrying the single thread with it, which now s ft palate as may be necessary to

lies across the cleft, c shows the running knot paralyze the action of the levator palati
made by casting a knot on one string and pass- ("Flo

1

. 265). A VCrV slight acquaint-
ing the other end through it before it is tight-

v
... ', .

J
^,, ,v

engd ance with the anatomy of the soft pal-
ate will suffice to prove the correctness

of the opinion expressed first by Sir W. Fergusson, that the division of
this muscle is the most effectual and necessary method of obviating any
traction on the edges of the wound after staphyloraphy. This muscle

may be divided, without fail, by the method recommended by Sir W.
Fergusson, viz., to take a rectangular knife, which is to be introduced
behind the flap, and with which an incision is to be made perpendicular
to the centre of a line joining the hamular process with the Eustachian

Method of passing and tying the sutures in
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tube,
1 and prolonging the incision downwards till it reaches the pterygoid

process. Anyone who will practice this incision on the dead subject will

see that it infallibly accomplishes its object, and Sir William attributes

to it the additional advantage that the swelling which follows it draws
the flap downwards and keeps it steady. But it is somewhat difficult to

execute on the living subject, and is apt to be followed by a good deal of

bleeding. Besides, what makes Mr. Pollock's plan so much more con-

venient is that it can be put off till all other steps of the operation have
been completed. If the operator chooses the sutures can even be tied

before the incisions are made, and this is no small convenience in an

operation under anaesthesia. What makes these operations often so trou-

FIG. 265.

Dissection of the muscles of the soft palate, showing the levator palati on the right side, with

the knife (A) entered close to the hamular process (which is exposed on the other side by the re-

moval of the levator palati). It will be seen that by applying the edge of the knife to the posterior
or upper surface of the palate-flap almost the whole of the muscle may be divided. The palato-

pharyngeus, or posterior pillar of the fauces, is also shown on this side. The muscle can be easily
cut across with a pair of scissors, if necessary.

blesome and so exhausting to the patient is the necessity for sponging
away the blood, and for allowing the patient to vomit out all blood and

bloody fluid which he may have swallowed. The touch of the sponge
causes more effusion of fluid ; the vomiting fills the mouth with fluid,

which has to be sponged away, by which time the patient has probably

1 The hamular process is always plainly to be felt in the mouth just behind the

last molar tooth. In fissured palate the opening of the Eustachian tube will be
seen through the cleft.

37
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half recovered his senses. Then the gag has to be withdrawn and the

whole business recommenced. If, on the other hand, the patient is

brought completely under the anajsthetic at first, a handy operator can

often pare the edges with no great loss of blood, pass the sutures and tie

them before consciousness has in any degree returned, and with little or

no need of sponging. Then a slight extra dose may be given, and the

incisions completed. Mr. Pollock's incision may, in dexterous hands,

completely sever the levator, though it appears to me less certain to do
this than Sir W. Fergusson's, but this is really of little moment. The
knife can be used till the flaps are perfectly flaccid, and no traction

exists on the sutures to any extent that can interfere with union, and
this is all that is wanted in practice. It seems to me hardly ever neces-

sary to divide any other muscle, but if the surgeon thinks proper the

posterior pillar of the fauces can be cut through to any depth which
seems requisite.
The sutures for the soft palate should always be soft. Some surgeons

prefer horsehair sutures, which have the recommendation of not requir-

ing removal for a very long time, since they produce very little irrita-

tion
;
but they have the disadvantage of being somewhat brittle (though

less so if well soaked) and difficult to tie. Silk sutures answer very well,

and can be left in position for five or six days, by which time union is

always quite firm, unless any irritation is going on, and if it is the reten-

tion of the sutures will be of little use.

After the operation the patient should be well fed on fluid or soft semi-

solid food, with wine. It used to be thought necessary to prevent him
from speaking for some days, but this is impossible with children, and
indeed seems unessential.

When the fissure extends only a little way through the hard palate it

may be treated like one of the soft palate only. If a small perforation
is left it will probably fill up spontaneously or can be filled up afterwards.

But if the whole or tile greater part of the hard palate is cleft, the mucous
membrane and periosteum must be dissected away from the bone, and
the muco-periosteal flaps thus made brought down and united in the

middle line. In doing this an incision is first made along the line of

junction of the nose and mouth, and another parallel to it near the alve-

olar process, and the soft parts raised from the bone with rectangular

raspatories. Langenbeck has laid much stress on the advantages of de-

nuding the bones of periosteum in this operation, and is often spoken of

as having introduced a new method of operating ;
but it appears certain

to me that his operation differs in no material particular from that which

Mr. Avery and Mr. Pollock practiced long ago, though he may have more

distinctly laid stress on the fact that the periosteum is (to some degree
at any rate) contained in the flap. I say "to some degree," for the bone

is too irregular on its surface to permit of the periosteum being removed
entire. Mr. Pollock 1 has shown that the prospect of success in complete
cleft of the palate is in one respect better than in partial cleft, since in

complete clefts the edges of the fissure are nearly vertical, while in par-

tial cleft they are more nearly horizontal. The consequence is that when
the flaps are pared off the former they meet in the middle line without

any tension, while in the latter they are hardly long enough to fill the

gap.
It seems good policy, if there is not too much bleeding, to unite the

whole cleft at once, as the complete liberation of the whole of the soft

1
System of Surgery, 2d ed., vol. iv, p. 433.
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parts allows the flaps to come together without any tension, and the

lateral incisions will possibly render any division of the muscles super-
fluous. Many surgeons prefer silver sutures for the hard palate.
When harelip is also present it is well to unite the harelip in early in-

fancy, and this will press the halves together and limit the extent of the

cleft; but it is better to defer the more serious operation till four or five

years of age.
Sir W. Fergusson has lately introduced a modification of the operation

of staphyloraphy, by osteoplasty. Instead of paring the membrane off

the bone he divides the latter with bone scissors in the line of the inci-

sion made near the alveolar process (for which purpose a hole is first

made through it with a sharp chisel), and then displaces the whole moiety
of the cleft (bone and all) to meet its fellow of the opposite side, which
is similarly treated. The edges are then pared and the flaps sewn to-

gether with stout sutures.

Meningocele and Encephalocele. The other malformations which oc-

cur about the head and face are too rare and too little amenable to treat-

ment to render it worth while to discuss them here
;
but I must refer

shortly to meningocele and encephalocele, on account of the interesting

questions of diagnosis to which they give rise. They are congenital

affections, having the same relation tc the cranium* and brain which spina
bifida has to the spinal column and cord ;

that is to say, the ossification

of the bony case being incomplete, the effusion of fluid the result of

some ill-understood action during foetal life forces either the membranes
or the nervous substance itself through the unossified part.

1 In the spinal
column the nerve-centre is rarely affected. In the brain it is so compara-
tively often. The fluid collects in the ventricular cavity, and some part
of the brain is forced out of the hole in the skull. This is an eucephalo-
cele. When the effusion is wholly outside the brain, so that the pro-
trusion is formed only by a bag of the membranes, the tumor is called a

meningocele. These protrusions are most common at the proral part of

the occipital bone, which in early foetal life is usually composed of four

distinct centres of ossification
;

2 and it is between these centres i. e., just
behind the foramen magnum that the protrusion occurs. Another
favorite situation is at the junction of the frontal and nasal bones, but

any part of the cranium may be the seat of the protrusion, even the base
of the skull, and here the effusion is probably in the third ventricle.

The fluid of a meningocele is sometimes completely free in a cyst
formed by the dura mater and its arachnoid covering, exactly as in a
common hydrocele. Such tumors may be completely transparent, and

hang over the nape of the neck from a pedicle which reaches up to the

occiput. But at other times the fluid is contained in a multilocular tissue,
much resembling an enormous over-development of the pia mater,

3 or

possibly formed by protrusions from the falces of the dura mater. Very
often along with the watery fluid a small portion of the surface of the

brain projects just beyond the hole in the skull, forming what is called a

1 Such at least is the common opinion, though Mr. Howett has given strong rea-

sons for doubting it If the hole in the skull be not the result of arrested develop-
ment, it must be attributed to pressure by the dropsical brain

;
but then it is difficult

to see why it affects one situation rather than another. Now, the protrusion is as

common in the occipital region as in all the other situations put together. See Fres-

cott Hewott, in St. George's Hosp. Keports, vol. vi.
2 See Gray's Anatomy, 7th ed., p. 23, footnote.
3 See Holmes, On a case of Meningocele, in St. George's Hosp. Reports, vol. i, p. 40.
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hydrencephalocele. Pure encephaloceles i. e., protrusions consisting of

the brain-substance lying immediately beneath the hernial sac are rare.

The}' are of small size, and very often produce no symptoms and display
little tendency to increase (Hewett, op. cit., p. 133).

Little or nothing can be done for such tumors. Their removal, even
when they consist obviously of nothing but water, is too dangerous to be

justifiable. Pressure after evacuation of part of the fluid may be tried,
and in some cases seems to have done good. Iodine injection has been
used (by myself and others), but no success can be claimed. The chief

importance of the subject, indeed, is to know the diagnosis of such a

tumor, in order to avoid any surgical interference. Such tumors have,

been mistaken for nsevus (degenerated or otherwise), and for sebaceous
and other tumors, and many fatal operations have thus been occasioned;
while in other cases the patient has been lucky enough to escape with

life, even after the removal of a portion of the brain. 1

The two great points in the diagnosis of these tumors of the brain are

the history showing that the growth is congenital and the situation in

which it forms. But as nsevus is alwaj's congenital, and sebaceous tumors
also sometimes, it is necessary to study very carefully the effects of pres-
sure on the tumor, and to examine the lump most minutely, in order to

ascertain the presence or absence of a hole in the skull. In a congenital
tumor believed to be a' degenerated naevus, or other growth unconnected
with the brain, no operation should be ventured upon until the surgeon is

completely satisfied that the lump is in no degree reducible, that pressure
on it produces no head symptoms, and that its base is free from the bones

of the skull.

TUMORS OF THE CRANIUM.

Tumors sometimes arise in after-life which perforate the cranium and
lie in direct communication with the membranes of the brain, as in the re-

markable instance figured on p. 581. These cases were first introduced to

the notice of surgeons in Louis's celebrated memoir on Fungous Tumors

of the Dura Mater? where, however, it is clear that several different forms

of tumor are confounded together. Some of the swellings there described

were very likely (like Mr. Caesar Hawkins's case) fibrous or fibroid tumors

springing from the cranium and growing outwards and inwards. Such
tumors are distinguished b}^ their slow growth, the imperfect pulsation

they receive from the subjacent brain, and the cerebral symptoms which

they occasion, and which vary with the state of congestion of the tumor.

Others are malignant. These also probably originate in the bone, but

they grow much more rapidly, pulsate much more violently (and very

probably, in consequence of the presence of large cells in their substance,
as other pulsatile cancers in bone do), and destroy life rapidly. I have

seen a tumor of this sort mistaken for aneurism by anastomosis, from

which, however, the symptoms of pressure on the brain should have dis-

tinguished it. Then there are swellings caused by a hernia of the brain

in consequence of disease in the bones of the skull, as in the case related

by Mr. Caesar Hawkins, op. cit., p. 351
;
and several of Louis's cases seem

to have been of this nature. Whether tumors occur which can in strict-

1 See Mr. Hewett's account of an operation by Mr. Tatum, op. cit., p. 144.
2 In the Memoirs of the Academy of Surgery, trans, for the Sydenham Society by

Drewry Ottley.
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ness be called "of the dura mater" i.e., new growths springing from

that membrane itself seems doubtful. The cases altogether are very
rare, but are important in respect of diagnosis.

Fio. 266.

A. Internal view. B. External view.

"Fibrous tumor of the dura mater," taken from a patient who was under Mr. Csesar Hawkins's care

in, St. George's Hospital, at intervals, during a great number of years, and who died from an accidental

attack of pneumonia, about sixteen years after he had first noticed the tumor. The latter had been

stationary for many years before death. Its pressure on the brain caused slight epileptic fits and much
loss of memory and mental power, but did not affect the general health. Pulsation existed in one or

two of the softer parts of the tumor (communicated probably from the brain), and pressure there made
him feel faint and oppressed. On post-mortem examination the tumor was found covered by the thick-

ened pericranium, as shown at B. It perforated the skull and also the dura mater, so that it rested on
the surface of the brain. It consisted of a mixture of fibrous tissue with delicate bony spiculse, covered

in almost the whole of its extent by a thin layer of bone. The soft part of the tumor was composed
entirely of a mass of spindle-shaped fibres. The brain, though considerably compressed by the tumor,
was not otherwise affected. St. George's Hospital Museum, Ser. xvii, No. 39. Mr. Csesar Hawkins's
Contributions to Pathology and Surgery, vol. i, p. 356.

DISEASES OF THE LIPS AND MOUTH.

Herpes on the lip is one of the most familiar of all affections. It is

generally held to indicate some slight disorder of digestion, but occurs

really in conditions of perfect health. If it requires any treatment at all,

slight purgation, the regulation of the diet, and mild mercurial ointments
are the appropriate measures. A very favorite ointment is gr. x-xv of
the gray oxide of mercury to the ounce of lard.

Fissures on the lips are closely allied to herpes, and are sometimes so
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persistent and so painful as almost to recall the fissures which occur near
the anus. But they rarely if ever require incision. The constitutional
conditions on which they depend must be ascertained, for it seems certain

that they are often a symptom of congenital syphilis, and at other times
are dependent on strumous disease. The local application which is most
beneficial is the nitrate of silver in stick, with some mild mercurial oint-

ment.
" Strumous Lip." The upper lip is frequently, and the lower lip less

often, the seat of a general enlargement, due to struma, without any
special deposit being perceptible. This affection is commonest in young
women, and it requires no local treatment, as it will subside under the

general treatment indicated for the constitutional disease
;
but I mention

it here, as it excites the patient's alarm, and is to be diagnosed from
tumor. The diagnosis is obvious, if the surgeon is acquainted with the
affection.

Naevus. The lips are very commonly the seat of nsevus, which in ordi-

nary cases is only of the cutaneous or capillary variety, and then requires

only the ordinary treatment, in fact, is often stationary, and requires no
treatment at all. But in other cases the graver affection called aneurism

by anastomosis occurs (more commonly, I believe, on the upper lip) as

figured on page 359. The treatment of this disease is often very embar-

rassing. When it is small the best plan is to cut it out and bring the

halves of the lips together, just as for any other tumor. But when very
large it cannot be thus dealt with, and then the red-hot wire, introduced
and made to cut through the mass as by the galvanic cautery is the

best method of treatment
;

or the coronary arteries may be tied by
turning the lip out, and the diseased tissue consolidated by the action of
setons.

Cancel- is almost uniformly developed in the lower lip, though to this

rule there are rare exceptions.
1

It is almost always of the epithelial va-

riety, and often seems to be excited by the irritation of smoking a clay

pipe. It is frequently complicated with enlargement of the submaxillary
glands, and is often the seat of considerable pain. It slowly spreads to

the tissues of the mouth
;
but it proves fatal usually by the secondary

growth in the neck, and not by any symptoms caused by the primary
cancer. Its removal is urgently indicated, and the operation should be

performed if possible before the glands are affected. If that affection,

however, be only slight and recent, possibly the enlargement may sub-

side after the removal of the original tumor
;
at any rate, the surgeon is

bound to give his patient the chance. The diagnosis is not usually diffi-

cult. The warty surface, the surrounding deposit of hard substance, and
the persistent nature of the disease sufficiently distinguish it from all

other affections, except perhaps chancre. Chancres on the lip are not at

all uncommon, and, I believe, are often incurred innocently from acci-

dental inoculation of a crack on the lip. In this case the patient can give
no history of the origin of the sore, and when the disease arises from
lascivious conduct he will give none, so that there is usually no assigned
cause to assist in the diagnosis. But the surface of chancre is less warty
and irregular than that of a cancer

;
the hardness, if there is any (and

not unfrequently there is little enough), is uniform, and extends a very
little distance beyond the sore, and the bubo is earlier in its appearance
than the malignant deposit in the submaxillary glands is. Secondary

1 Mr. Venning and I related each a case of cancer of the upper lip in the St.

George's Hospital Reports, vol. vi.
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symptoms will generally appear in six weeks or two months and settle

the question, or the administration of mercury will speedily cure the sore.
In removing a cancer of the lip. if the disease spreads any distance from

the edge, it is best to make a V-shaped incision, running entirely through,

healthy parts, and sew the two flaps of the lip together with the harelip
suture. An assistant stands behind the patient's head and holds the two
sides of the lip firmly, so as to prevent bleeding from the coronary ar-

teries. A small stitch may be put in at the red edge of the lip to obviate

any break in its line. When, as sometimes happens, the disease appears
in the form of a deposit diffused along the border of the lip, but not

spreading far into its substance, it is better to shave it off' with a pair of
curved scissors and approximate the skin and mucous membrane with a
few points of suture.

If a very large part of the lip requires removal the cheeks must be
liberated by curved incisions running round the aloe of the nose, when the

flaps can be brought together, but, of course, with a good deal of tension
and a most unpleasant

"
underhung

" look.

Other tumors, cystic and solid, are found in the substance of the lip,
but there are no peculiarities here due to the seat of the tumor.

Ranula is a cyst, very analogous to a ganglion, found in the floor of the
mouth and raising up the tongue. It is of a flattened form, something
like the body of a frog, and is generally confined to the mouth. Some-
times it grows to a large size, and presents also under the jaw, forming
a large swelling, which fluctuates from the neck to the interior of the
mouth.

Ranutae are formed sometimes by the obstruction of one of the large

salivary ducts, as by a salivary calculus, at other times, as it seems, by
the expansion of one of the processes of a salivary gland, and probably at

others by the independent formation of a cyst in the cellular tissue. The
fluid contained in the cyst bears the strongest resemblance to that of a

ganglion i. e., it is a clear, yellowish, glutinous fluid, something like

isinglass.
The tumor is troublesome from the interference it causes with the mo-

tions of the tongue and jaws.
It can in most cases be cured by simply making a free incision into it

in the mouth, pressing all the fluid out, and taking care to keep the wound
open by passing a director along it daily till the cavity has quite filled

up. But it has often seemed to me better to take a piece of the mucous
membrane out, by pinching up the wall of the cyst with a pair of clawed

forceps and snipping out a piece with the scissors large enough to allow
the end of the finger to be passed in. When this is done the cavity can

hardly close till it is filled up. But the disease is sometimes obstinate,
and then either a seton must be passed through it or, after free incision,
the cavity must be cleaned out and the lining membrane pencilled with
nitrate of silver, or, if that is not strong enough, with nitric acid.

Those which project into the neck must be opened by a free incision in

the middle line below the hyoid bone, which must be kept open till the

cavity is obliterated.

Salivary calculi are chiefly seen in connection with ranula. They are
small calcareous masses sticking out of and obstructing the orifice of one
of the larger ducts usually Wharton's. They require only a slight in-

cision for their discharge.

Acute Tonsillitis. The tonsils are subject to acute inflammation and
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abscess from various causes, as in scarlatina, in phagedena after syphil-
itic sore throat, in dissecting wounds, and "

hospital
" sore throat. But

the disease especially denominated acute tonsillitis, or quinsy Cynanche
tonsillaris is an affection allied to common cold, usually attacking per-
sons who are out of health, and somewhat predisposed to sore throat. It

often commences with rigors, stiffness, and pain at the back of the throat,
and especial pain in swallowing. The whole of the back of the throat is

red and swollen, and one side of the soft palate and the corresponding
tonsil is especially swollen and red

;
the tongue is much loaded with a

creamy fur, the saliva may run copiously out of the mouth, and in severe
cases there is so much difficulty of breathing that the patient thinks him-
self in danger of suffocation. Gradually the parts around the tonsil

soften, the color of the matter becomes perceptible through the red mem-
brane, and an abscess forms in the substance of the tonsil or in the cellu-

lar tissue around. This having burst or being opened, the symptoms
rapidly subside. It is rare for both tonsils to be affected at the same
time, though not uncommon for one to be attacked after the inflammation
in the other has subsided.

The treatment required is almost always somewhat stimulating, for the

patient has generally been out of health and the pulse is low. Steaming,
the throat sometimes gives a good deal of relief

;
and a mustard emetic at

the commencement of the attack is often very beneficial. Gargling is very
painful, and does little good. If any local application is advisable min-
eral acids and honey applied with a brush seem best. When the patient
suffers grievously from the swelling yet no pus can be perceived, it is

justifiable to make incisions or scarifications into the inflamed tissues, in

order, if possible, to relieve the swelling and hasten the approach of pus
to the surface; but care must be taken not to direct the point of the
knife outwards, especially if the incisions are made at all deeply. If a
knife is used its blade should be wrapped in lint to within an inch of the

point, the patient's mouth should be widely opened in a good light, and
the handle of the knife being directed outwards as it is entered into the
tonsil or the parts near it, its point will incline towards the middle line.

In this position, even if the patient should start, the large vessels around
the tonsil can hardly be injured.

1

Sometimes, after the opening of an abscess in the tonsil, the opening
becomes phagedenic, or other acute forms of sore throat supervene, but
this is very rare.

Putrid or sloughing sore throat, and diphtheritic affections are happily
now rarely met with, except in epidemics, when they come more under the
notice of the physician. I would refer the reader to works on medicine.

Chronic enlargement of the tonsils is an extremely common affection,

generally due to constant irritation from cold and neglect in children of
strumous constitutions, but occurring also in those who are well cared

for, and not rarely in young women of weak health. As a general rule,
when the affection is moderate in extent it is more troublesome than

1 Severe and even fatal bleeding has occurred from incisions into the tonsil, possi-

bly in some cases from the internal carotid itself, in others from the enlarged arteries

of the gland. In such cases it has sometimes been thought necessary to fie the com-
mon carotid. But usually the bleeding may be stopped by firmly pressing a com-

press of lint steeped in the perchloride of iron on the bleeding spot for some time. If
the patient is too nervous or distressed to tolerate this without anesthesia, ether or

chloroform may be administered
;
and then the mouth being held open with a gag

in a good light, the bleeding spot will be well under command.
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dangerous. But the enlarged tonsils are liable to constant attacks < f

sore throat and ulceration
; they spoil the voice

;
sometimes they (or

rather the inflamed and thickened condition of the mucous membrane
around them) impede the hearing; they prevent sleep except with the

mouth open ;
and when extremely large in early life they may so obstruct

the respiration as to produce a partial vacuum within the chest, and thus

the pressure on the soft parietes of the thorax may much alter the shape
of the chest.

Slighter cases may be left with confidence to constitutional treatment
;
as

the health improves the enlargement will subside. But when the swell-

ing is great the removal of the projecting part of the tonsil is urgently
indicated, and affords the patient instant relief at the expense of only

momentary inconvenience. When the enlarged tonsil projects fairly
from this surface this little operation is most quickly performed with the

French (or CharHere's) guillotine. This instrument terminates behind
in a ring, into which the surgeon's thumb is inserted

;
at either side is

another ring for his fore and middle fingers. The instrument consists of

three parts, a base, or lowest stem, which ends in front in a ring, which
is to be slipped over the tonsil

;
above this and travelling in it in a groove

is another stem which ends in .a ring, and the edge of this ring is sharp,
so that as it is pushed forward it cuts off the part of the tonsil over which
the instrument has been slipped ;

and above this again, also travelling in

a groove on the base of the instrument, is a stalk, ending in the thumb-

ring behind and in a double hook in front, and so jointed on to the base
that as it is pushed forwards it rises away from the stem. In using this

guillotine the surgeon sees first that it travels freely ;
then he draws all

its parts well home, passes it into the mouth, where it serves as a spatula,

gets the ring fairly round the tonsil, then by pushing his thumb forwards

digs the double hook into the tonsil, and as he pushes his thumb on as

far as it will go the double hook rising tawny from the stem draws the

tonsil still further into the grasp of the ring, and the knife-blade shaves
it off. The whole affair is momentary, and the pain very slight.
But when the tonsil is flatter and more irregular in shape it is better to

seize it with a vulsellum, and cut it off with a curved blunt-pointed bistoury,
its blade guarded with lint to within half an inch of its end, directed from

above, upwards and inwards.

Children, and other nervous persons, who cannot be persuaded to open
the mouth, may be narcotized, the mouth being kept open by Smith's gag
(page 575).
There is not much bleeding after the removal of the tonsil, unless the

surgeon has been more anxious to -remove the whole mass than is at all

necessary. All that is really required is to cut the surface off freely. The

swelling is produced by obstruction of the orifices of the gland-ducts, lead-

ing to a retention of epithelial secretion within them, which dilates the

follicles and gives rise to inflammatory exudation into the cellular tissue.

When the follicles have been freely cut across all this will subside.

Relaxed Uvula. Relaxation of the uvula is an affection very trifling
in itself, but it produces distressing S3

rmptoms, such as constant cough
and frequent vomiting, which when the cause is overlooked often causes

needless alarm for the patient. In many cases the relaxation is habitual,

recurring on any trifling cold or disturbance of health. Painting with an

astringent lotion (as glycerate of tannin or nitrate of silver), with purges
and tonics, is sufficient in such cases. When the elongation is consider-

able and inveterate, the uvula should be taken hold of with clawed for-

ceps and snipped off.
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" Alveolar abscess may be defined," says Mr. Salter,
" as a suppuration

around the fang or fangs of a tooth, usually carious, accompanied by ab-

sorption and expansion of the bony walls of the alveolus or alveoli, and
the enlargement of the little pus-sac, the matter gradually finding its way
to the surface either along a canal by the side of the fang of the tooth,

opening at the edge of the gum, or through the gum itself at a point cor-

responding to the root or roots of the tooth implicated. When, however,
the fangs are unusually long, or the reflection of the mucous membrane from
the gum to the cheek or lip is very superficial, this same discharge may
burrow still more outwardly and find its exit upon the surface of the face."

Mr. Salter, however, points out that the extension of an alveolar abscess
to the external integument is limited in the upper jaw to those which are

connected with the back teeth. Where the central teeth give rise to ab-

scess which extends to a distance it burrows along the hard palate, and
the lateral incisor is the usual source of this suppuration. In the milk-

teeth it is rare for alveolar abscess to extend to a distance.

The common alveolar abscess, or gumboil, which points above the gum,
either on its outer or inner side, is easily recognized and generally easily
treated. If the tooth is so far diseased as to render its removal desirable

this is, of course, a radical cure. If the irritation is connected with

stopping, the stopping should be removed
;
and if the tooth is to be pre-

served, free leeching of the gum and fomentation, with purgatives, will

sometimes avert suppuration ;
but when matter has formed it should be

early evacuated.

The difficult cases are those in which matter, having its origin in caries

and suppuration around a tooth-fang, burrows to a considerable distance

and appears as a sinus, usually with a protruding granulation, at a distant

part of the face or under the chin. Such cases are constantly mistaken
for cases of disease of the jawbone, though an attentive examination will

show that there is no exposed surface in the jaw, and that there is a cari-

ous tooth surrounded by thickened and inflamed tissues. Such cases are

aptly compared by Mr. Salter to cases of necrosis, the diseased tooth

being, in fact, a sequestrum ;
and their treatment must be precisely the

same, viz., the removal of the tooth, in doing which great care must be

taken to see that it comes away entire, or if not that every fragment is

afterwards removed.

Necrosis attacks the jaws from various causes. In strumous disease,

along with the caries of the teeth, to which such patients are so liable,

portions of the jaw not unfrequently perish, and becoming exposed in the

mouth, give rise to a fetid discharge which poisons the breath, and in

some cases is a source of real danger, from the cachexia which it induces.

Necrosis, especially of the lower jaw, often follows fracture. But there

is nothing peculiar in the pathology or treatment of such cases, except
that the surgeon will be more anxious than in other regions of the body
to extract the sequestrum early, in order to free the patient from the

putrid odor which it causes.

Phosphorus Necrosis. There is, however, a peculiar form of disease

which affects the jaws, caused b}
r the local action of the poison of phos-

phorus in persons who are exposed to the fumes of that mineral in lucifer

match manufactories. It has been abundantly proved that the disease is

only generated in those who have carious teeth, and that it is caused by
the acid fumes of the phosphorus (i. ., either phosphorus or phosphoric

acid) dissolved in the saliva, and so applied directly to the exposed
alveolar process. The disease, therefore, might be prevented by seeing
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that all the work-people had healthy teeth, and by the use of a mask in

which the acid fumes would be stopped by passing the air through a

sponge or some fabric saturated with a solution of one of the fixed alka-

lies or their carbonates. But the use of the amorphous phosphorus, which
does not give off any such deleterious fumes, and which is now largely
used to form the coating of the box on which the match ignites, has

tended more than any such precautions to diminish the prevalence of the

disease, which is accordingly now much more rare than it was some years
since. The same consideration renders it inexpedient to devote much
space to this subject.

1 The advent of the disease is marked by much
suffering, and occasionally by considerable bronchial irritation produced
by the fumes. The diseased periosteum swells up, and an enormous mass
of spongy bone surrounds the sequestrum, especially in the lower jaw.
The dead bone often takes long to separate, even after the teeth have
come away, and when it is removed an enormous mass of bone is left to

replace it. In some cases this new bone remains, and performs all the

functions of its normal predecessor. Even when the whole lower jaw and
both condyles have come awa}7

,
the reproduced bone has been both useful

and movable, being doubtless attached by ligament to the skull. In

other cases the reproduced jaw, though exuberant at first, has withered

away and left only a thin scarlike band, so that the patient has been

permanently deformed.
The main indications of treatment are, first, to place the patient in a

pure atmosphere and support the strength ; next, during the process of

separation to hasten it as far as may be and liberate tension by as free

incisions through the thickened periosteum as ma}7 seem prudent; then
to remove the sequestrum at the earliest possible moment

; and, finally,

as Mr. Salter suggests, to adapt teeth to the reproduced bone, and
endeavor by providing it with a function to avert the consecutive atrophy
to which it is sometimes exposed.
Exanthematous Jaw Necrosis. Mr. Salter also likens to this phosphorus

disease the necrosis of the alveolar process which sometimes occurs after

scarlet fever and other exanthemata, and which he believes to be pro-

duced, as that is, by the application of the morbid poison to the jaw ex-

posed by the presence of carious teeth. The gums, he believes, are

affected in these cases in the same way as the skin is by the fever poison;
and thus, if the bone is exposed by caries of the teeth, the periosteum
may become implicated. The question is one of much pathological in-

terest, but its surgical bearings are the same as those of any other form
of necrosis.

Tooth tumors, or "odontomes," are divided by Mr. Salter into (1)
enamel nodules, or submerged cusps on tooth-fangs, which form small

pearly tumors consisting of a thick tubercle of enamel, covered by
enamel pulp. These are of no surgical importance, and occasion no

symptoms. (2) Exostoses, or over-development of the crusta petrosa,
which sometimes attains a size that requires removal

;
and this affection

may attack one tooth after another, according to Mr. Salter, causing pain
which will persist till all the teeth in one or both jaws have been extracted.

(3) Hypertrophy, or dilatation of the fangs, which differ only physiologi-

cally from exostoses. The symptoms they cause are the same, and they

1 I would refer the reader to Dr. Bristowe's report, On the Manufactories in which

Phosphorus is Produced or Employed ;
Fifth Report of Med. Off. of Privy Council,

1863, and to Mr. Salter's article in the 4th vol. of the Syst. of Surgery, 2d ed.
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equally demand extraction. (4) Dentine excrescences growing from the

dentine into the pulp-cavity, and producing constant and severe neuralgia,
which requires the extraction of the teeth. The disease cannot be rec-

ognized till after removal. (5) Warty teeth, the " dentinal odontomes "

of Broca, in which one or more teeth are affected by a large lobed warty
tumor growing from some part of the tooth either into the mouth or into

the substance of the jawbone, and composed of a confused mass of bony
structure and dental tissues. The chief importance of aknowledge of these

tumors is to avoid the removal of the bone in these cases, as the simple
extraction of the tooth along with the tumor will be sufficient; but if the

growth has been allowed to attain extraordinary size the diagnosis may
be difficult.

Finally, it will suffice just to mention the polypous tumors which grow
from the tooth-pulp, either in caries or after the fracture of a healthy
tooth. The chief surgical importance of the latter subject is that such
fracture of a tooth is common in fractured jaw, and that the growth of

this polypous tumor from the pulp, which is acutely sensitive, may prove
a most troublesome complication unless it is detected and the tooth re-

moved.

TTJMOES OF THE JAWS.

Tumors of the jaws are best described as cystic and solid, innocent

and malignant.
Cysts. The true cystic tumors in the bone are more common in the

lower than the upper jaw, and these are often, if not always, the conse-

quence of irritation around the sac of a tooth which has been misplaced
or ill-developed. In many cases the connection is rendered obvious by
the fact that the wall of the tumor contains one or more teeth more or

less imperfect and more or less misplaced ;
but in other cases the connec-

tion between the cyst and the teeth can only be a matter of inference.

Small cysts are also found in connection with the fangs of perfect teeth. 1

In other cases multilocular cysts have been found, i.e., tumors in which
the main cavity has been divided by septa into two or more secondary
spaces, and others which would be more correctly described as a con-

geries of small independent cysts. Finally, there are cases of cystic sar-

coma or carcinoma, i. e., cases in which a large cyst is formed in the sub-

stance of a tumor which is itself more or less malignant.

Cysts of the Antrum. The subject of cysts of the antrum and dilata-

tion of that cavity is so closely connected with that of cystic tumors of

the jaw, that although such cases hardly come logically under the desig-
nation of tumors of the jaw and some, in fact, are hardly to be styled
tumors at all I must treat of them in this place.
Most of these cases of dilatation of the antrum appear to be due to

the development of cysts in the substance of the lining membrane, as was

long ago pointed out by Mr. W. Adams and M. Giraldes,
2 the cyst being

formed by the dilatation of one of the crypts of the mucous membrane.
In some cases such cysts are very numerous, and then do not generally
increase much, but in others they are single, and their constant increase

may lead to the suspicion of a tumor of the jaw, and even (in one lamenta-

ble case referred to by Mr. Heath) has occasioned the total removal of

the jaw. Usually, however, the}' are easily distinguishable from cancer

1 See Heath, On Diseases and Injuries of the Jaws, 2d ed., p. 160.
2 Heath, op. cit., p. 156.
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or any other solid tumor, and they are spoken of as dropsy of the antrum,
and used to be regarded, before the publication of Mr. Adams's and M.
Giraldes's researches, as uniformly due to inflammatory distension of the

entire cavity, sometimes followed by suppuration or abscess of the an-

trum. And it seems certain that such general irritation followed by ab-

scess does exist in some cases, being in all probability caused by morbid
action around the fangs of the bicuspid, canine, or first molar tooth,
which are in close proximity to the lining of the antrum. 1 The symptoms,
then, of a large cyst developed in the antrum are identical with those of

dropsy of the antrum, that is to say, general distension of the upper jaw
below the orbit, with some aching pain, and a sensation of yielding or

perhaps positive crackling on pressure above the alveoli
;
sometimes also

purulent or other fluid exudes into the mouth on pressure, and in cases

of abscess the distinctive symptoms of suppuration may have been noted. 2

The treatment of cysts and of distensions of the antrum is at first the

same, namely, to make a dependent opening, by drawing one or more
teeth if they are carious or loose

; or, if the teeth are sound, but the bone
much thinned above the alveoli, to make a tolerably free incision through
the wall of the antrum in that position, and then to keep the cavity

syringed out with some disinfectant, of which perhaps Condy's fluid

diluted is the best. Simple dropsy and abscess will yield to this treat-

ment
;
but if the enlargement is due to a cyst it may be necessary to en-

large the opening sufficient!}
7 to scrape out all the tissue connected with

the cyst or cysts. The total removal of the upper jaw can never be

required.

Cystic Tumors. The other cysts in the lower or upper jaw require
free incision, the removal of any misplaced teeth which may be found in

their interior, and the approximation of their walls by well-adapted pres-
sure of pad and bandage. The opening into the tumor must always be

kept perfectly free, and stimulating injections are thought sometimes to

hasten the closure of the cyst. Removal of the jaw has been practiced
in these cases,

3 and it might perhaps become necessary if the simpler
operation failed to give effectual relief; but it is generally unjustifiable.
A sufficiently free opening can almost always be obtained in these cases

from the interior of the mouth.
I ought to add that care must be exercised in the case of any supposed

solid tumor of the jaw, which is at all elastic, to make sure that it is not
of the cystic variety, for many cases are on record in which, after extir-

pation of the jaw, the surgeon has been shocked to find that he was deal-

ing with a simple cyst with somewhat thick walls, and therefore that the

patient could have been cured without any mutilation. The condition of
the teeth also should be carefully studied. And finally, the opposite
mistake should be avoided of taking for a simple cyst that which is only
a cystic formation in a solid tumor. The majority of such cyst-bearing
tumors will be malignant clinically, though perhaps anatomically to be
reckoned among the sarcomata.
The solid tumors of the jaws may be divided into the innocent and the

malignant.

1 On the Anatomy of the Antrum, see Salter, in Syst. of Surg., 2d ed., vol. iv,

p. 356.
2 In very rare cases (three are referred to by Mr. Salter, op. cit, p. 538) abscess

of the antrum has caused amaurosis, the sight returning on the relief of the abscess.
3 As in a celebrated case operated on by Sir B. Brodie, and figured in Syst. of Surg.,

vol. iv, p. 459.
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The innocent tumors will be subdivided into fibrous or fibroid, carti-

laginous and osseous.

Epulis. The most familiar of the fibroid growths are called epulis,
from their position just above the gums. These are either purely fibrous

or fibro-cellular or, as is frequently the case, mixed with myeloid ele-

ments. The first class are unquestionably innocent
;
the two latter, like

the other sarcomata, are of a more suspicious character i. e., they may
recur locally but they are hardly of a truly malignant or cancerous na-

ture. To this rule I have, however, seen two exceptions in which epithe-
lioma occurred in the situation of an epulis. Epulis has its root just
above the teeth, and frequently from the lining membrane of one of the

alveoli
;
at other times it makes its appearance at some distance from the

alveolus, usually on the exterior, in rarer cases in the cavity of the mouth
;

but in these cases also Mr. Salter1

suspects that the tumor is connected

primarily with the periodontal membrane
;
and even in cases where an

epulis forms on a jaw apparently edentulous it will be found, according
to Mr. Salter, that some fangs of teeth have been left behind. Epulis is

more common in the upper than in the lower jaw, the proportion being
fixed by the same author at about two to one.

The treatment of epulis consists in its removal, along with the tissue

from which it springs, i. e., the periodontal membrane, or the lining of the

alveoli. Yery often the growth of the epulis has completely displaced the

teeth, and in such cases all that will be necessary is to cut the tumor freely

away from its base, and rasp the latter away from the subjacent bone with

a strong knife. This will cut away all the alveolar tissue, and the peri-

odontal membrane, if any is left, will atrophy, and so the whole tissue from
which the tumor springs will ultimately have been removed, and then no
recurrence need be feared. If the teeth have been left at the first opera-
tion and recurrence takes place, which is tolerably often the case, the

surgeon must be careful to remove them at the second, and then the cure

will probably prove permanent. But in inveterate cases, after the removal
of the teeth, it is necessary to clip away the bone to some extent with

curved cutting forceps, so as to make sure of having removed the whole

of the alveolar portion of the jaw ;
and if any doubt exists on this point,

or if suspicious-looking granulations sprout; from the wound, some strong
caustic (of which the pure nitric acid is the best) must be unsparingly

employed. Under such treatment a definite cure may be confidently

promised.
Fibrous Tumor of Body of Bone. Fibrous and cartilaginous or fibro-

cartilaginous tumors also spring from the body of the bone unconnected
with the teeth. The antrum is the favorite seat of the purely fibrous

tumors, and here they often extend widely in all directions. But it must
be recollected that in many of these cases, as in Mr. Hewett's case *

(quoted by Mr. Pollock, Syst. of Surg., vol. iv, p 463), the growth which

has been taken for a tumor of the antrum really springs from the base of

the skull, a point which will be hereafter again alluded to. Fibrous tu-

mors are also found springing from the interior of the skull and expand-

ing the bone around them. In one curious case, referred to b}
T Mr. Pol-

lock, in the Museum of St. George's Hospital, there is a nucleus of bone
in the centre of the tumor; and in another, which Mr. Heath describes, in

the College o? Surgeons' Museum, the tumor is calcifying like a uterine

fibroid.

The diagnosis of these fibrous tumors from others which are of a softer

1
Syst. of Surg., 2d ed., vol. iv, p. 339. 2 Med.-Chir. Trans., vol. xxxiv, p. 43.
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consistence and of a more malignant character rests on their slow growth,
their regular rounded outline, especially in the lower jaw,

1 and their firm,

uniform consistence. They may bleed to a certain extent2 from the con-

stant irritation to which the}
7 are subject.

When a truly fibrous tumor is entirely removed along with all the bone
from which it springs, it will not recur. The numerous instances on record

of recurrence after operations of this nature have depended, no doubt on
the fact that the tumor was not purely fibrous, but sarcomatous in part,
or in some other cases on imperfect removal. In operating on a fibrous

tumor, therefore, it is desirable to cut wide of the tumor, and whenever
it is possible to remove the whole of that part of the bone from which the

tumor springs.
Enchondroma. Cartilaginous tumors are rare, but they sometimes

attain an immense size. Mr. O'Shaughnessy removed a fibrous enchon-
droma from the upper jaw which was nearly as large as the patient's head,
and overlapped the lower jaw, which was contained in a groove on the

lower surface of the tumor. (Heath, p. 243.) In the Museum of St.

George's Hospital is an enormous mass of enchondroma (Ser. xvii, No.

6fi),
3 which implicates the upper jaw, but is chiefly connected with the

base of the skull. A few other cases of a similar nature are recorded, and
one was operated on by Mr. Morgan, of Guy's Hospital, with some suc-

cess. Mr. Moore, however, in an attempt to remove such a growth found
the disease to be rnyxomatous, and the patient died on the table.

Exostosis of the jaws is often of the ivory variety, as in the cases figured
on pp. 449-50 the former from the lower, the latter from the upper jaw.
For the main considerations relative to their treatment I would refer the

reader to that place.

Malignant Tumors. The malignant forms of solid tumor in the jaws
are sarcomata and carcinomata; the former are often mixed with cysts,
the solid matter being usually of the round- or spindle-celled variety, some-
times myxomatous. Myeloid tumors are more common in the form of

epulis than as diseases of the body of the bone, and are usually innocent,

though to both rules there are many exceptions. Cancerous tumors are

usually, if not always, of the medullary variety.
These forms of tumor of course demand complete and free removal, if

seen early enough ;
but the prognosis is highly unfavorable. In all cases

that I have had the opportunit}' of watching recurrence has taken place

very early.
It appears probable, from cases recorded by Mr. WagstafFe and Mr.

Heath,
4 that in some of these cases of cystic sarcoma the disease " com-

mences in the mucous or submucous glands of the gum and cheek, and

only subsequently invades the jaw." Mr. Heath refers to a case under
Mr. Sk3'e's care in which the outer wall of both the upper and lowerjavvs
was involved. The disease was freely cut away, and the patient made a

good recovery.
Tumors of the Antrum. Any of these forms of tumor may originate

in the antrum of Highmore. Some tumors of the antrum are purely
fibrous, others, no doubt, glandular, or adenomatous i. e., morbid imita-

tions of the glandular tissue of the mucous membrane lining the antrum.

1 The fibrous tumors of the antrum consist of a great number of large lobes which
pass into all the spaces communicating with that cavity.

2
Pollock, op. cit., p. 465.

3 See also Path. Trans., vol x, for a description of this case, with a drawing.
4
Wagstaffe, Path. Trans

,
vol. xxii

; Heath, op. cit., p. 303.
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I have already referred to the existence of exostosis in the antrum, and
the occurrence of malignant tumor is unluckily only too common.

The diagnostic sign of a tumor having its origin in the antrum is that

it expands the walls of that cavity in various directions, so as to invade

several of the spaces with which the antrum is in relation. It presses

laterally into the nostril, downwards into the mouth, upwards into the

orbit, backwards into the pharynx or pterygomaxillary fossa, and out-

wards into the zygomatic and temporal fossse, and very commonly in many
or all these directions at once. A tumor, however, growing from the base

of the skull may so envelop the upper jaw as to grow in several of these

directions, as exemplified by Mr. Hewett's case above mentioned, so that

the diagnosis should not be arrived at without careful examination.

The origin of a tumor from the antrum is a matter of importance, be-

cause then the surgeon may be confident of removing the whole of its.

attachment. The complete excision of the upper jaw removes every part
of the antrum, and is therefore much more satisfactory than operations
on tumors of the base of the skull can ever be.

Operations on the Jaws. The upper jaw may be removed either par-

tially or entirely. In the partial removal the orbital plate is left behind,
while in the other operation not only the entire maxilla, but, if it is

wished, the malar bone also, may be excised. The plan formerly in use

was to make two incisions, one somewhat vertical from the inner angle of

the orbit, coasting round the nose and dividing the lip in the middle line to

its free edge ;
the other sloping down from the malar prominence (or if

the whole malar bone also is to be removed, from the zygoma) to the

outer angle of the mouth. But these extensive incisions are rarely neces-

sary. A single cut running under the lower border of the orbit, and

embracing more or less of the extent of that cavity as may be thought

necessary, and extending from thence along the outer side of the nose

through the lower lip, enables the operator to turn back as large a flap

of the cheek as is ordinarily necessary ;
one or two of the front teeth

should be drawn at the commencement of the operation. If the facial or

any large arteiy has been divided it is to be tied. Then the two upper jaw-
bones are separated from each other b}^ a cut with the saw or bone nip-

pers, the ascending process of the superior maxillary bone is cut across,

and the malar divided from the superior maxillary by notching it with

the saw and then completing the division with the forceps. Now, on

twisting the bone with the lion forceps it will become loose, and is to be

severed from the soft palate and its remaining attachments with the knife.

In doing this the internal maxillary artery is sometimes divided, but as

there is now a large and free opening there will be no difficulty in secur-

ing it. The large gap is to be filled with a piece of dry lint, and the soft

parts united with numerous sutures and a harelip pin or two. Recovery
is generally rapid. A large gap will be left in the mouth, which must be

filled up with an obturator.

Partial Removal of Upper Jaw. If onty the body of the bone is to be

removed, the orbital plate being left, after severing the ascending pro-
cess of the superior maxillary bone, the cut is to be extended outwards,
with a keyhole saw or cutting forceps, beneath the orbit, until the whole

of the wall of the antrum has been separated from its roof, and then the

loosened bone is to be twisted out with the lion forceps. This operation
is used chiefly to obtain access to the base of the skull in the case of

fibrous nasopharyngeal polypus. The end is attained with less deformity
than if the entire bone be removed.

Finally, Langenbeck has devised an operation in these cases which he
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denominates " the osteoplastic resection of the upper jaw." Instead of

removing the soft parts from the jaw "the requisite incisions are madt
down to the bone at once, the bone is sawn through in the same incision*,

and the portion thus forcibly detached turned inwards, without otherwise

dividing it from its connection with the nasal and frontal bone. The
tumor is then removed from behind the bone, and the latter replaced in

its original position. No incision is made at the place where this bend-

ing or fracture must necessarily occur." Pollock.

I must refer the reader to the original (Deutsche Klinik, 1859 and 1861)
for details as to this plan of treatment. It has not commended itself to

surgeons in this country, nor do I believe that it is now in much use

anywhere.
Removed of Lower Jaw. Operations on the lower jaw may be con-

ducted entirely inside the mouth, if only a portion of its thickness is to

be removed
;
but when any part of the whole depth of the bone is to be

taken away an external incision will be required.
The whole of one side of the lower jaw may be removed by making an

incision through the middle line of the lower lip and along the lower bor-

der of the jaw to the situation of the articulation, denuding the anterior

surface of the bone and tying the arteries, sawing through the bone in the

middle line, cutting the muscles and mucous membrane away from its

inner surface, then seizing the bone with the lion forceps and twisting
it out, so as to dislocate it from the skull, any remains of the ligaments
being touched with the knife, which is kept very close to the bone in order
to avoid the external carotid artery. In this, as in all other extensive op-
erations on the lower jaw, the tongue should be commanded by a stout

ligature passed through it before the operation is begun, otherwise the

patient may be in danger of suffocation from its falling back over the

entrance to the larynx. If it is necessary to remove the whole jaw, the

same operation may be repeated on both sides, or the incision through
the middle line of the lip may be dispensed with, the whole of the lower

lip and lower part of the face being turned off the bone by a free incision

from one side to the other, after which the bone is divided in the centre

and its two halves dissected out as before.

Closure of the Jaws. Finally, I must say a few words about that very
troublesome affection which consists in permanent closure of the jaws.
In rarer cases this is caused by anchylosis of the temporamaxillary joint,
but more commonly by the destruction of the mucous lining of the mouth

by sloughing from cancrum oris or mercurial poisoning, by phagedenic,
or by lupoid tilceration, and the substitution for it of a cicatricial tissue,
which will go on for years contracting more and more tightly, and' in

which bone is sometimes developed. In the slighter cases of this cica-

tricial contraction, as in other cicatrices, it may be possible to stretch

the cicatrix and keep it stretched by mechanical means, just as is done
in contractions of burns. But when the contraction is formidable I have
never seen this plan successful. Two operations have been proposed for

the partial relief of the painful consequences of this infirmity, by estab-

lishing a false joint in the lower jaw. One (Rizzoli's) consists in dividing
the jaw from within the mouth with a fine saw, and preventing the union
of its segments either by constant motion or by inserting a piece of

gutta-percha between them. This, however, is now rarely practiced, being
apparently less efficient than Esmarch's plan of dividing the jaw by an
external incision in front of the cicatrized part and taking a wedge-
shaped piece out of it. This operation, if practiced fairly in front of the

cicatrix, is said by Mr. Heath to yield good and permanent results. Or
38
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attempts maybe made to divide the tissues between the bones and screw
the bones apart by instruments applied between silver shields moulded
to the upper and lower jaw.

In contraction from anchylosis the ramus of the jaw should be divided
with a fine saw as near the joint as is found practicable, and a small piece
removed. This can be effected without external incisions.

I must refer the reader to Mr. Heath's work for a full description and
discussion of these rare and somewhat unsatisfactory cases.

DISEASES OF THE NOSE.

The diseases of the nose are divided naturally into those of the exter-

nal parts, the skin and cellular tissue
;
and those of the interior, the

bones, cartilages, and mucous membrane.
External Parts. The commonest affection of the external parts of the

nose is that to which the name of Acne rosacea is generally applied,

though the name may not be an exactly appropriate one, acne being con-

sidered to be in all cases an affection of the sebaceous follicles
;
while in

acne rosacea, though the sebaceous follicles may in many cases be affect-

ed, in others they certainly are not. The disease in its simple form con-

sists in an injection of the capillaries of the skin, which produces a red,

shin}', greasy appearance, in some cases limited to the tip, at others ex-

tending over the whole of the organ. The sebaceous follicles may be also

affected, and in those cases the skin is marbled and irregularly knobbed.
The simple form of acne is more common in women than in men, and
is generally developed about the cessation of the menstruation, with
which function it seems to have some unexplained connection. In the

male sex it may be referred to disorders of digestion, exposure to the

weather, or other sources of ill-health, but seems to have no necessary
connection with intemperance. The " acne hypertrophica,"

"
spirit-drink-

er's nose," vulgarly
"
grog-blossoms," is a severer form of the same com-

plaint, due to the abuse of wine or alcohol, in which the sebaceous glands
are always much affected, and which is followed by enormous hypertro-

phy, producing the pendulous masses called lipoma, which are so familiar

in old topers.
In all cases of acne the first care of the surgeon is to ascertain if possible

whether any inordinate indulgence in the pleasures of the table has given
rise to the disease, or whether it is connected with any obstruction to the

menstrual discharge, and to counteract such deleterious agencies by
gradual and judicious treatment. Local applications are numerous, and
are chiefly of the stimulating kind. Hot bathing of the part, followed by
the application of a lotion of the perchloride of mercury, one or two grains
to the ounce, is said by Mr. Durham to be efficacious in the milder cases.

Soaps of carbolic acid or some salt of sulphur, or pastes of these substances
laid on the parts overnight and washed off' in the morning, or ointment of

iodide of sulphur, may be tried in more advanced cases. In obstinate

cases Hebra recommends longitudinal incisions to be made through the

hypertrophied parts, and after the bleeding has somewhat ceased to brush

the surface of the incisions over with Liq. Hyd. Perchloridi. But when
the pendulous masses called lipomata

1 are developed nothing short of

their extirpation will do any good, and the operation is often quite suc-

cessful, though in patients of this kind erysipelas and other complica-
tions are of course to be apprehended. The best plan is to make a free

1 The name is so far inappropriate that the tumors are not fatty, but consist of

hypertrophied skin and sebaceous follicles with connective tissue.
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median incision, and others at the sides, turning flaps down siillicicnt to

cover the framework of the nose without any tension, remove the inter-

vening mass, and unite the flaps. Care must be taken not to open the

interior of the nose by cutting through the cartilages, so that the left

forefinger must be kept in the nose.

The nose is peculiarly subject to the forms of ulceration spoken of at

p. 415 as lupous and rodent ulcers, but I need add nothing here to what
is said there and in the chapter on Diseases of the Skin on that subject.

Kpithelioma also is not uncommon at the angle of the nose, and should

be early and freely removed with the knife, caustic being applied to the

section if any tissue in it looks suspicious.

Malformation. Congenital absence of the nose has been recorded, and
it has even been said that plastic operations have been performed for its

cure
;
but I confess that I do not understand how any surgical operation

could restore anything like the natural appearance in such cases. 1 But
in cases (which are also very rare) of congenital occlusion of one or both

nostrils, or of adhesion between the nostril and septum, an operation

may be of the greatest service, and should be at once undertaken, since

the obstruction much interferes with sucking. The obstruction is some-
times merely membranous, while at other times a considerable depth of

tissue has to be penetrated. A free opening into the nasal cavity should

be secured and kept permanently dilated by means of a metal or gum
catheter retained for many weeks, and the case should be watched to

prevent recontraction. Similar in principle should be the treatment of

occlusion or narrowing, the result of cicatrization, the usual cause for

which is lupus ;
but here the prospects of cure are far less encouraging,

since the tissue of the cicatrix tends to recontract. The constant ex-

pansion of tents of laminaria may, however, ultimately overcome this

tendency if the patient will persevere.
'Deviations of the nose are very common to a slight and hardly percep-

tible extent. But sometimes, whether as the result of injury or as a con-

genital formation, the septum inclines so much to one side as almost to

close one nostril, while the turbinated bone on the opposite side projects
so much into the other as to be mistaken for a tumor. A little attention

will enable the surgeon to avoid this error and explain the nature of the

case
;
but no treatment has as yet, I believe, proved successful, though

removal by the knife of a portion of the cartilaginous septum is recom-
mended by Professor Gross.

Affections of the Interior. The examination of the nasal cavity may
be made from the nostril, for which purpose special instruments are con-

trived
;
but the spoon end of a director, or a couple of directors intro-

duced on opposite sides, will serve well enough ;
or by means of careful

probing very necessary in the search for foreign bodies
;
or by reflected

light from the mouth, by which the posterior nares may be illuminated,
as will be explained in speaking of Laryngoscopy, of which this exam-

ination,
"
Rhinoscopy," is a variety. It is a very difficult method of

examination, but has afforded useful results in cases of foreign bodies

impacted in the respiratory pharynx, and in tumors situated near the

posterior nares.

Rhinolithes. I have already spoken of foreign bodies in the nostril (p.

196) and of the importance of detecting and extracting them at the
earliest possible moment. Such bodies sometimes attract inspissated

1 See Holmes's Surg. Dis. of Childhood, 2d ed., p. 128.
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mucous and purulent secretions, and thus form the nuclei of rhinolithes,
or nose-stones, which are found, though rarely, in the inferior meatus,
while at other times, as it seems, such concretions form without any
foreign nucleus; and in any case of constant discharge and inflammation,
for which no cause is obvious, it is important to examine the rneatus

thoroughly for one of these concretions. When detected it must be re-

moved entire if possible, otherwise it can probably be crushed with a toler-

ably stout pair of forceps and the fragments extracted or syringed out.

Epistaxis, or bleeding from the nose, is a very common affection, both
in youth and old age. It occurs in consequence of injuries, though rarely
to any great extent. In fractures of the base of the skull, as pointed out

above (p. 174), it is sometimes copious and persistent. But the epistaxis
which is usually the subject of treatment is spontaneous. In youth this

is rarely of much consequence, except in persons the subjects of the

haemorrhagic diathesis. Any slight congestion will induce epistaxis in

some children, but it will almost always subside. There are many ways
of treating it in popular use, and their success is generally to be ex-

plained by the spontaneous cessation of the discharge. Cold to the

spine, as by dashing cold water in the nape, or "the nursery remedy of

slipping a cold key down the back," or raising the arms vertically above
the head, certainly seem to stop the bleeding. But the direct applica-
tion of cold, as by washing out the nose with ice-cold water or passing
pieces of ice into the nostril and applying ice-cold lotion to the forehead,
is still more efficient.

In young women epistaxis is sometimes vicarious when the menstrual

discharge is suppressed, and then requires no treatment except that which
is directed to the re-establishment of the natural function.

In fevers and scurvy epistaxis is liable to occur, and sometimes can

only be suppressed by plugging the nose.

In advanced life epistaxis is often indicative of cerebral congestion,
and in such cases must be regarded with anxiety, though in itself and
for the time, if not excessive, it will probably avert graver mischief.

Obviously, then, the treatment will depend on a knowledge of the

cause, and as a general rule there is little occasion for any violent attempt
at suppressing the haemorrhage. It usually subsides of itself, having done

only good. If it seems necessary to suppress it by surgical means, a free

washing out of the nose by the method to be presently described, as Dr.

Thudichum's, with ice-cold water, or with some astringent solution, hardly
ever fails to stop it, except in the case of the depravation of the blood by
the haemorrhagic diathesis, or by fever or scurvy, in which cases and in

some of the more violent haemorrhages of later life it may be necessary
to plug the nares.

Plugging the Nares. Plugging the posterior nares is most easily ef-

fected by means of Bellocq's sound, here figured. The sound is hollow,
and carries a stilet of whalebone on
a handle. The stilet has a large eye
at its end. It is introduced along
the floor of the nostril into the

pharynx, and then by pressure on
the handle the whalebone stilet is

made to protrude, and curves round
the soft palate into the mouth. The

Bellocq's sound. eye is drawn out as far as it will

come (Fig. 268), and the string on

which the plug is fastened is then passed into the eye, and by withdraw-
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FIG. 268.

ing the instrument the string is brought out of the nose. There is then

nothing to do but to draw the plug up to the posterior nares. The plug
should be fastened in the middle of a long piece of string. It should be

made of lint or sponge, and its size should be that of the first joint of the

surgeon's thumb, which is a little more than the size of the posterior
nares

;
so that the plug cannot be drawn into the nose. When lodged

in the posterior nares there are two ends, one projecting from the nose,
the other from the mouth. On the one which projects from the nose a

plug should be strung, which fills the anterior nares, and on this the

thread should be firmly tied, so that both plugs are kept securely in posi-
tion. This is best done by sewing the string into the substance of the

plug and making all fast with a

secure knot. If both nares are

plugged the strings should then

be tied together. The other string
which emerges from the mouth is

to be left loosely tied to the an-

terior string, or secured on the

cheek with a piece of strapping,
so as not to irritate the soft pal-
ate. It is very useful in with-

drawing the plug. If Bellocq's
sound is not at hand a soft gum
catheter is to be taken and per-
forated opposite its eye, so as to

make it into a gigantic needle.

This is passed through the nose

into the pharynx, and its end is

caught there, brought out of the

mouth, and threaded. The plugs
are very inconvenient to the pa-

tient, especially when, as is usu- Plugging the nares.

ally the case, both nostrils require

plugging, since he can only sleep with the mouth open, and the strings
are very much in his way. They may be removed in about two days. The
anterior plug being removed, an interval of an hour or two may be given
to see whether any bleeding persists. If not, by cutting the anterior

string and drawing on the posterior, the plug is at once removed from
the posterior nares.

Chronic coryza is a troublesome complaint, which sometimes lasts for

years or for life, producing no ozsena or other unpleasant symptoms be-

yond catarrhal discharge and loss of the sense of smell. In other cases,
and especially in strurnous children, the mucous membrane becomes

chronically thickened, especially over the end of the inferior turbinated

bone, giving at first sight the impression of a polypus, and being very
often mistaken for one, though most easily distinguished from it, by the

absence of any stalk, by the immobility of the thickened membrane, and

by its red, opaque tint.

The treatment of these chronic affections of the pituitaiy membrane is

difficult. When the chronic thickeningis obviousby connected with struma,
the constitutional cachexia must be treated more than the local disease,

though the persevering application of astringents and stimulants, either

in powder, lotion, or pulverized, and injected into the nostril, seems often

to do good. I have seen cases where it has seemed to me that the mis-
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take of taking the thickened membrane for a polypus and tearing part of
it off has done good instead of harm, though I should not venture to
recommend the practice.

Ozsena. One of the most terrible, as it is also one of the commonest,
of the maladies which affect the nose is ozsena. or fetid discharge from the
nostrils. This occurs from many causes, of which syphilis and struma
are the chief, but frequently also from no definite exciting cause, as far

as our investigation enables us to determine. The mucous membrane
becomes inflamed, possibly more or less ulcerated, and covered with crusts

of inspissated discharge. There is also a horrible odor not easy to de-

scribe, though when once experienced impossible to forget ;
the discharge

seems to disappear down the pharynx ;
at least none is perceptible ex-

ternally in most cases. True ozsena often lasts for years without any
further changes, but the syphilitic variety will spread to the bones and

cartilages, external openings will form, and the nose will be destroyed.
The victims of ozaena are usually young children, and their infirmity

secludes them from the society of their playmates and interferes with
their education, as well as rendering them miserable by the persistent
odor.

The first thing in the management of this disgusting complaint is to

ascertain its cause. I have already dwelt on the importance of making
sure of the absence of foreign substances or nasal concretions. I have

brought many a case of so-called ozaena to an end by removing a foreign

body. The cure of the sj'philitic ozaena must be undertaken by anti-

syphilitic measures, and by the application of mercurial vapors and
lotions. It is a phenomenon generally of a late stage of syphilis or of

the congenital disease. When it has spread to the bones abscesses must
be opened and the general health attended to

;
but the shape of the

features will hardly be preserved.
Thudichum.^ Nasal Douche. In strumous ozaena the use of cod-liver

oil with arsenic or of iodide of iron is generally indicated, and in this

and the idiopathic form the use of the nasal douche, as explained by Dr.

Thudichum,
1

is of the greatest importance. This method of applying
solutions to the nose rests on a fact first noticed by E. H. Weber of

Leipzig, that when the patient inspires deeply, and only through the

mouth, the soft palate is so drawn against the posterior wall of the

pharynx that the nose and respiratory phaiynx may be filled witli fluid

which will run from the nostril into which it is injected over the phaiynx
and out of the other nostril without running down into the mouth or

oesophagus. The apparatus necessary is a receiver for the fluid, which
must be raised over the patient's head to a sufficient height to insure

the requisite force of stream, so as to loosen the crusts from the mem-
brane, an india-rubber tube proceeding out of the receptacle, and a nozzle
which will fill the nostril completely, so as to prevent any reflux. The

patient is then to sit with his mouth open, breathing exclusively through
the mouth, and abstaining from any movement of deglutition.

2 A little

practice soon enables him to pass the fluid through the nose without

letting any run into his mouth, and till he has acquired the knack it is

well only to use lukewarm salt and water. The constant stream detaches

1 Lancet, Nov. 26, Dec. 3, 1864.
'
2
Special apparatus are sold for the purpose, but when these are not at hand a per-

fectly serviceable one can be extemporized with a common ewer and a siphon pro-
vided with a tube. The addition of a stopcock near the nozzle is convenient

;
but

if there is none the patient can easily stop the stream when necessary by pressure with
his thumb and finger.
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the crusts, and it can easily be increased or diminished in force by raising
or lowering the receptacle, or by suddenly stopping and opening the tube.

The detachment of the crusts is also much facilitated by reversing the

stream, the nozzle being changed from one nostril to the other. The
lotions recommended by Dr. Tlnidichum are for mere ablution warm
salt and water, which ii'itates the nose less than plain water

;
for deodor-

izing purposes Condy's solution diluted or carbolic acid lotion, 1 to 40
;

solutions of the alkaline phosphates (phosphate of soda, or phosphate of
ammonia and soda) for dissolving the crusts and promoting their removal

;

as astringents, alum, sulphate of copper or of zinc
;
and as alteratives

and specifics nitrate of silver, bichloride of mercury, or a solution of
chloride of calcium, with suboxide or oxide of mercury suspended in it,

made by mixing the ordinary black or yellow wash with common salt.

In obstinate cases these applications must be often varied.

Blood Tumors. Deviations of the septum have been spoken of above.
The septum is also liable to the formation of blood tumors from injury,
which affect both sides of the septum, and sometimes proceed to such an
extent as to obstruct respiration and render an incision necessary. But
this is rare. The affection is, it seems, usually accompanied by fracture

of the septum. In most cases it will subside under the local application
of cold.

Abscess of the septum is sometimes the result of injury, but it occurs
also spontaneously, and sometimes in a chronic form, going on to per-

foration, which may produce a disagreeable whistling in speaking or deep
breathing. The diagnosis of the complaint is sometimes a little difficult

at first, the swelling being confounded either with polypus or chronic

thickening of the Schneiderian membrane; but an attentive examination
will show the difference in the seat of the swelling, and an exploratory
puncture will clear up the case. Free and early incision is always desira-

ble, and Mr. Durham says that benefit may be derived by injection of a
weak solution of nitrate of silver or of some detergent lotion into the
nostril. If the septum is perforated by a small opening and the unpleas-
ant whistling sound distresses the patient his conditiom may sometimes
be relieved by making the opening larger.
Enchondroma. The septum is not unfrequently the seat of cartilag-

inous tumors, which sometimes also spread to the other cartilages.
Those I have seen have been of small size, and have grown into both

nostrils, and it has been sufficient to remove such portions as could be

got at from the nostril without any external incision. But larger tumors

might require the free division of the nostril in order to allow of their

complete extirpation.

Nasal polypus is a very frequent, and in some of its forms (though
these are fortunately the less common ones) a very formidable disease.

The division generally made of nasal polypi, and that which best corre-

sponds to what is seen in practice, is into three chief forms, gelatinous
or mucous, fibrous, and malignant.
The first are by far the most common. They originate generally from

the mucous membrane which covers one or other of the turbinated bones,
more commonly, as I believe, from the middle, though opinions differ as

to what is commonly their precise attachment
;
but all authorities agree

that they rarely if ever spring from the septum or from the roof of the
nose. They are often multiple. Their structure consists of a fine fibrous

tissue covered externally by the mucous membrane with its ciliated epi-

thelium, whilst at other times adenoid structure is found in them as
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FIG. 269.

The common polypus of the nose.

After Listen.

though from a hypertrophy of the glands of the part. The microscopic
structure is generally of the myxomatous
character (see p. 366). Other polypi ap-

proach more to the character of fibrous or

fibro-cellular tumors, and in some cysts are

found developed. They produce well-de-

fined symptoms by which the nature of the
disease may often be suspected before phys-
ical examination converts the suspicion into

certainty. These symptoms are a mixture
of catarrh and obstruction. The patient
seems to be constantly catching cold and

sneezing, but besides this he notices that

his breathing is obstructed, he cannot sleep
but with his mouth open, his voice is affected

and acquires a nasal tone, he observes that

he cannot breathe, or can hardty breathe

through the nostril
;
but the nose is scarcely

ever deformed. The obstruction as well as the catarrh are noticed to in-

crease in damp weather, when the tumor increases in bulk.

The proper course to pursue is to remove the polypus, but it frequently

presents again, either in consequence of renewed growth from the base

or from there having been really several polypi, of which one or more
have been left behind unperceived. The best security against this recur-

rence is when the portion of bone from the covering of which the polypi

grow has been designedly or accidentally removed along with them.

Polypi ma3
T be removed either with the snare or forceps. The snare

is a loop of wire, the ends of which are passed into the tube of a double

canula, either before or
FIG. 270. after the loop has been

conveyed around the poly-

pus and pushed up as near
its base as possible. The
canula has a handle at-

tached to it, by means of

which the wire is drawn

through the base of the

polypus gradually or rap-

idly, as the surgeon thinks

best. Some operators
even use the galvanic
ecraseur for this purpose,
but, as far as I can see,
without any sufficient

cause. The main point
is to get up to the root

of the polypus, and I

confess that it appears to me that this end is better attained by means
of the common forceps. If the nostril is wide the tumor may be gently
drawn down with one pair of forceps, while another is pushed firmly, up
to its attachment and the mass twisted off. Then, after bleeding has

somewhat ceased, or next day, the nostril is to be carefully examined to

see whether there are any others. The chief error made in the diagnosis
of polypus is to confound the chronic thickening of the mucous mem-

brane, which often occurs in strumous young persons, with polypus.

Hilton's nasal polypus snare, a, ring for the surgeon's thumb ;

b b, movable crosspiece, pushed backwards and forwards by the

fore and middle fingers, so as to advance and retire the loop g,

which in practice is far larger than is here shown. The stem c

is hollow for the ends of the wire to run in. They are wound
round the crosspieco. e is a hinge-joint, by means of which the

stalk d which is in the nose can be placed at the requisite angle
with the stem c. Its bulbous end,/, is perforated by two holes

to convey the wire. The end of the wire is pushed round the

polypus either with the fingers or a kind of fork.
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When the end of the inferior turbinated bone is covered with this thick

pulpy mass it looks at first sight exactly like a polypus; but ciiicfiil ex-

amination can hardly fail to detect the nature of the case, if the surgeon
is alive to the possibility of the error, since there is in this case no stalked

pendulous soft tumor, as in the other, and the neighboring mucous mem-
brane will be found similarly, though perhaps less distinctly, affected.

The success of astringents as applied for the cure of so-called polypus
is, 1 suspect, more real in cases of this sort than in true polypoid growths.
At the same time Mr. Bryant has spoken highly

1 of the success some-
times obtained by the insufflation of the powder of tannin (about ten

grains blown into the nose with a tube) in some cases even of large

polypi, though he owns that it is a very uncertain remedy.
Cases have been known in which the deviation of the septum has been

mistaken for polypus, but this is mere carelessness. Tumors of the sep-
tum are distinguished from ordinary polypus by their position.

Fibrous polypi are far more formidable tumors than the gelatinous.

They spring generally from the roof of the nasal fossae or from the base
of the skull behind the posterior nares,

2 and they grow into the nasal

cavity, displacing the bones of the nose (causing the peculiar appearance
called "

frog's face ") or into the nose and pharynx at the same time

(naso-pharyngeal polypus). These polypi are usually accompanied by
considerable bleeding, and I have known this bleeding allowed to go on
so long (in consequence of its cause having been overlooked) that it

threatened at last to prove fatal. Yet the tumors are not themselves so
vascular as to occasion any formidable haemorrhage on removal, though
they get congested and their depending surface bleeds freely on being
touched. Their continued growth causes various symptoms due to pres-
sure on the neighboring organs (deafness, epiphora, etc.), and they may
even absorb the base of the skull and cause pressure on the brain. The
extirpation, therefore, of the tumor is urgently indicated, and there are

many ways in which this maybe done. In some cases it may be possible
to reach the base of the tumor either from the nostril (if this is much
dilated) or under chloroform from the pharynx, the mouth being kept
wide open by means of Smith's gag, and thus a wire can be conveyed
round the base of the tumor, which can be connected either with the gal-
vanic or common ecraseur, or with the ordinary snare, and then the mass
may be removed. In some cases it is perfectly easy to twist off the tumor
from the mouth with a pair of curved forceps. But such cases are the

minority. In most instances of fibrous polypus a way must be made by
surgical operation through the tissues of the face to the base of the tumor,
and this by one of three operations: (1), from below, through the hard
and soft palate ; (2), from above, through the nose

; (3), from the front,

through the upper jaw. The first method is known as Nelaton's. It is

little practiced in this country and seems much inferior to the third in

cases where the nostrils are not much dilated, and to the second in those
where they are. The soft and hard palates having been divided with the

knife, and as much of the palate processes of bone as may be necessary
having been removed with the bone forceps, the tumor is to be exposed
and removed, and the palate then sewn up.

1
Lancet, Feb. 1867.

2 1 ought to mention that these tumors, besides their primary attachment, are some-
times implanted, as it were, into other parts of the nasal mucous membrane, where
probably ulceration has occurred both on the surface of the polypus and of the Schnei-
derian membrane, and the ulcerated surfaces have coalesced.
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2. When the nose is much dilated ample room may be obtained by an
incision on one side of the middle line from the roof of the nose to the
nostril. The nasal bone is to be divided in the course of the incision,
the soft parts turned aside, and the tumor exposed. Then the wound is

accurately adjusted by sutures, and unless any accidental complication
interferes with union only a trifling mark will be left.

3. An incision is to be made along the lower margin of the orbit along
the side of the nose, curving round the nostril to the middle line of the

lip, and so to its free edge, and the cheek turned outwards. Then the
hard palate is to be sawn through, and next the zygoma, and then the

saw or bone nippers must be carried through the nasal process below the

orbit, and in this way the whole of the alveolar portion and body of the

jaw are removed, when the operator will have free access to the base of

the skull. After the tumor has been taken away the bone from which it

grows is to be freely rasped, and the actual or potential cautery applied
to the place of implantation.

Again, the whole upper jaw ma}^ be removed, or Langenbeck's method

adopted, by which the soft parts are incised down to the bone externally
and internally, as in the old method of removing the jaw ;

then the

attachments of the bone are sawn through in the same lines, the palatal

FIG. 271.

A fibrous nasopharyngeal polypus, which had long caused epistaxis, so that the patient was ex-

hausted by daily loss of blood. It was removed from the base of the skull by partial resection of

the upper jaw. The portion of bone removed is figured with the tumor, and is seen to comprise
the whole of the upper jaw, with the exception of its orbital portion. The tumor consists of two

parts a, that which projected into the nostril, and, c, that which hung down into the pharynx.
Between these is a constricted part, b, where the mass was implanted into the base of the skull

just behind the posterior nares. On microscopical examination it consisted almost entirely of fibrous

tissue with some cellular elements. The patient remained well for some years, but gradually the

bleeding recurred, and the tumor was found to be growing again. It was again removed eight years

after the original operation, and was found to have the same structure. The patient again rapidly

recovered his health. See Clin. Soc. Trans., vol. vii.

attachments divided, and the jaw with its coverings turned up over the

eye, and after the removal of the tumor brought down again and fixed

in its place by deep sutures
;
the soft palate is left undivided.
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Malignant Polypus. Sometimes cancer grows in the form of a poly-

pus from the mucous membrane of the nose. 1 Such tumors are usually
of very rapid growth ; they speedily dilate the side of the nose, and
cause much haemorrhage. They rapidly fungate out of the nostril, and
are very apt to infiltrate the skin of the face. The patient is usually
somewhat advanced in years, and the general health is much impaired.
The diagnosis is not difficult, from the rapid growth of the tumor, the

change of shape in the features, and the great cachexia which is com-

monly found.

The removal of the tumor is urgently indicated, for which purpose
any of the plans previously proposed in the case of naso-pharyngeal
polypus may be selected, according to the presumed attachments of the

tumor, which, however, it is by no means easy to ascertain. Careful

examination should be made both anteriorly and from the posterior
nares with the finger, and if possible by rhinoscopy, before such an oper-
ation is attempted ;

and the surgeon ought to have the actual cautery
and all other necessary haemostatics ready, in case he finds the tumor

implanted by a broad base of vascular tissue. After all, a speedy recur-

rence is to be feared.

CHAPTER XXXI.

SURGICAL DISEASES OF THE DIGESTIVE TRACT.

DISEASES OF THE TONGUE.

TONGUE-TIE is a tolerably common deformity, which, in its higher de-

gree, will prevent the child from sucking, and may hereafter interfere to

some extent with articulation
; though this is more spoken of than really

proved. However, if the deformity be at all pronounced, it is well to

perform the little operation which will release the tongue and restore its

motion. If performed carefully this slight incision is free from danger
of an)7 kind. All that is necessary is to avoid dividing the ranine artery
as it passes along the fnenum linguae. The tongue is pushed up and the

artery shielded from harm either by the surgeon's fingers or by a slit in

the flat end of the director, which used always to be made in this shape
for the purpose. The incision or little nick need only extend through
the semi-transparent edge of the constricting tissue, and then the tongue
can be forcibly pressed upwards to the roof of the mouth, by which ma-
noeuvre the rest of it will be torn. I have performed this little operation
a very great number of times chiefly for the satisfaction of the parent

1 I had lately under treatment a case in which the tumor was of the melanotic

variety (spindle-celled sarcoma, with black pigment in the cells). It grew from the
outer side of the nasal cavity, and was easily removed by laying open the nostril.

The patient, a man of advanced age, recovered from the operation, but died from
some affection of old age not long afterwards. Similar melanotic deposits were
found on the lining membrane of the antrum.
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though in only a small proportion of them could I persuade myself that

it was really indispensable. I have, however, seen cases in which the

child undoubtedly could not take the breast till the tongue was released.

Ulceration. The forms of ulceration to which the tongue is liable are

the irritable, the dyspeptic, the syphilitic, and the cancerous. The fol-

lowing are the rules for their diagnosis and treatment, abbreviated from
one of the excellent clinical lectures of Mr. Csesar Hawkins: 1

1. Irrita-

ble ulcers are excited by the irritation of rough teeth
; they also affect

the lips ; they are very painful, and afford considerable impediment to

eating; are apt to become phagedenic, and are accompanied often by a

good deal of indigestion. The haggard aspect of the patient produced by
pain and loss of food may cause them to be mistaken for cancer; but

they are generally multiple, while cancer is single, and they lack any
evidence of solid deposit around the ulcers.

The treatment consists in extracting or filing down the offending teeth,

correcting the state of the digestive organs (by a mercurial pill, followed

by a brisk purge, alkaline tonics and laudanum, etc.), and attending to

the local condition of the ulcers by cleaning their surface with a poultice,
and when clean touching them with nitrate of silver, either solid or in

solution, which often relieves the pain considerably.
2. Closety allied to these, but still more nearly resembling cancer, is

the dyspeptic ulcer of the tongue, which arises without any local irrita-

tion, often as the result of psoriasis. This ulcer is usually situated at

the middle of the tongue, which is an unusual situation for cancer
;

it is

often accompanied by similar cracks and fissures in other parts, which
have not gone so far as to form a definite ulcer; there is no hard deposit
beneath the base of the ulcer, and there are signs of disturbance of the

digestive organs. The diagnosis from syphilitic ulcer must be made

chiefly by the absence of the history and signs of syphilis.
The treatment is veiy much the same as in the irritable form, and of

the tonics which become necessary in the treatment after the unhealthy
state of the mucous membrane is corrected Mr. Hawkins especially

praises arsenic.

3. The syphilitic ulcer when in its worst state forms a large excavation,
with foul raised edges and sloughy surface on the back or sides of the

tongue, which greatly resembles cancer. The diagnosis, indeed, cannot
in all cases be confident!}

7 made without testing the efficacy of treatment,
in persons who have had primary and secondary s}

7
philis. At the same

time there is in syphilis an absence of the characteristic induration of the

cancerous ulcer, and a presence in most cases of other s}-philitic symp-
toms, which enables the surgeon to come to a correct opinion. The

glands may be enlarged in either, but are more frequently so in the can-

cerous ulcer, since the syphilitic is usually a tertiary symptom, and in

syphilitic ulcers if any glands are enlarged in the neck they are not

usually the submaxillary, which are in direct connection with the ulcer,
but the posterior chain of cervical glands beneath the trapezius. In

doubtful cases the effect of a mercurial course will in all probability settle

the matter. Mercury, however, should not in these late cases of syphilis
be given either rapidly or in large quantities. The calomel fumigation
is, I doubt not, by far the best form, and is very easily managed by
adapting a mouthpiece to the vaporizing machine and inhaling the vapor.
Five grains of calomel every night is the quantity usually prescribed, or

1 Contributions to Path, and Surg., vol. i, p. 214.
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the nicer may be dusted with gray powder (gr. v) daily. In some cases

Bfirsaparilla and iodide of potassium may be given when the surgeon
dares not risk the debilitating effect of mercury, which, however, is very
trifling in the method of fumigation.

4. The cancerous ulcer appears on the side of the tongue, generally at

first as a small common ulcer, which is attributed to the irritation of a
bad tooth; but the removal of this does not stop the disease (though I

think there can be no doubt that if the irritation of a bad tooth had not

originated the cancer it is at any rate powerful in determining its out-

break at that precise spot), and soon a deposit of hard tissue is apparent
at the base of the ulcer, which spreads an indefinite distance into the sub-

stance of the tongue, with much pain, salivation, difficulty in articulation,
loss of appetite from the foulness of the discharge, and consequent ca-

chexia. The glands below the jaw are apt to be affected early, and the
sore will spread to the floor of the mouth or arches of the palate.
The diagnosis will follow from what has been said above on the other

forms of ulcer. Though it may be often difficult or impossible at first, it

becomes only too easy as the disease progresses.
Treatment. In doubtful cases the treatment consists in removing all

irritating teeth (which, indeed, ought to be done in all ulcerations,
whether cancerous or not), and treating the disease as either dyspeptic or

syphilitic, as the case ma}' be. If the cancerous nature of the affection

admits of no doubt, the only question is whether a surgical operation is

to be recommended, and if so, of what nature. If the glands or the floor

of the mouth or the palate be implicated, surgical operations should be
declined. 1 But if the whole disease can be clearly removed the patient will

FIG. 272.

Mr. Henry Lee's clamp. The curved shape of the blades causes this clamp to make uniform pressure
on all the tissue which it embraces.

no doubt derive much temporary benefit from the operation, though the

disease will in all probability return in no long time.

When only a small portion of the tongue requires removal this is best

effected by means of the knife or scissors. A clamp with curved blades

being fixed around the part to be removed so as to control the vessels,

1

Perhaps, if the pain and distress is great, and the affection seems merely epithe-
lial, a surgeon may be justified in risking an operation, even though there be a small
hard gland under the jaw ;

but the general rule is as above.
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the portion affected with cancer is to be completely cut away. The blood-

less condition of the parts cut through enables the surgeon to judge much
more certainly whether those parts are healthy or not. When he is satis-

fied that all is as it should be the arteries are to be tied and the clamp
cautiously relaxed. Some surgeons either instead of, or in addition to,

the use of the ligature to the large vessels, use the actual cautery to the

cut surface
;
but this is objectionable if it can be avoided, on account of

the sloughing and fetor which ensues.

Removal of Part of the Tongue. When larger portions of the tongue
are to be removed, either the ordinary ecraseur or the galvanic ecraseur 1

FIG. 273.

FIG. 274.

Ecraseur.

are preferable, as affording more security against secondary haemorrhage,

provided the chain is drawn through the tissues very slowly. Haemor-

rhage during or after the use of the ecraseur depends generally on hurry
on the surgeon's part.

In all operations on the tongue the surgeon should always have a com-
mand on the part left behind by means of a stout ligature passed through
it, tied loosely, and held by an assistant, so that on the occurrence of

acute haemorrhage the tongue can be at once pulled out and the bleeding

part exposed ;
and the mouth must, of course, be kept open by a gag, the

smaller and stronger the better. Hutchinson's gag, here figured, is rec-

ommended by Mr. Heath, and is a very convenient one as taking up no
room in the mouth.

Removal of the Whole Tongue. When the whole or the greater part
of the tongue is to be removed it becomes necessary by some preliminary

operation to obtain access to the root of the

organ, and this is done in one of three ways:
1. A small incision may be made close inside

the lower jaw from the mouth to the skin,

through which the chain of the ecraseur can

be passed ;
and the tongue being then pulled

forcibly out of the mouth, the chain is passed
around the base of the organ as near the epi-

glottis as practicable, and so the whole organ
is removed except a stump, which is left at-

tached to the hyoid bone. 2. Sir J. Paget
recommends that, in order to render it easier

to drag the tongue out, all the muscles which

Hutchinson's gag. pass from the jaw to the hyoid bone should be

1 The galvanic ecraseur is a stout wire chain attached to the poles of a galvanic

battery. The tissues to be removed are taken up by means of curved needles; the

wire is then conveyed around them beneath the needles, drawn tight, and connected

with the battery, when it turns white hot. As it burns its way into the tissues it is

slowly wound up by a contrivance inside the machine, and so gradually cuts its way
out. In practice it is well to have the batte^ managed by an electrical mechanician.
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divided on both sides as near the jaw as possible by an incision inside the
mouth. When this has been done the tongue can be drawn almost entirely
out of the mouth and removed either with the knife or dcraseur. 3. But the
method which gives the freest access to the root of the tongue is, doubtless,
the division of the symphysis of the lower jaw. An incision is made in

the middle line through the whole lower lip and drawn nearly down to the

hyoid bone. Then the jaw is sawn through and the lingual muscles cut

away from it close to the bone on either side. The halves of the jaw
being held asunder, the tongue is forcibly pulled forward and to one side

by means of a vulsellum, and its attachments to the hyoid bone severed
on the opposite side, in doing which the lingual artery is cut across, and
must be tied at once. The same manoeuvre is repeated on the opposite
side, in doing which it is desirable to get an assistant to hold the parts
around the hyoid bone with a pair of strong claw forceps, in order to

prevent the tissues which contain the severed end of the lingual artery
from retracting down the neck. Then the second lingual artery and any
other bleeding vessels having been tied, the glosso-epiglottic ligaments
and the remaining attachments of the tongue are to be severed, and all

bleeding vessels commanded. Then the severed halves of the jawbone
must be united by means of a silver wire passed through them with a

drill, the wound of the lip accurately closed with the harelip suture, and
the patient kept under the influence of morphia for some time, and fed
if necessary by the rectum. The operation is a severe and a ver3

r dan-

gerous one, followed by great distress of mind and body, and often fatal

by its ulterior consequences, even apart from its operative risks, which are
nevertheless considerable. There can be no doubt, however, that it has
often prolonged life, and rendered its remaining time more bearable to

the patient, and therefore, under appropriate circumstances and at the

request of the patient, this chance of relief ought not to be refused to

him. At the same time I think it is one of the most unpromising of all

the operations of surgery, and one which no surgeon undertakes without

repugnance.
It is curious that even after the removal of the whole tongue, as close

as possible to its root, the patient is not quite deprived of the power of

speech, though the voice is reduced to a hoarse whisper.
In some cases, in which the pain is great or in which the growth of the

cancer is rapid, or where it bleeds profusely, the gustatory nerve has been

divided, to relieve the pain ;
or the lingual artery has been tied, to check

growth or to stop haemorrhage. The division of the nerve is a very simple
operation, which can do no harm, and the effect of which ought to be tried
in any case in which pain is a prominent feature, or the patient suffers

much from profuse salivation. " The guide to the nerve," says Mr.

Moore,
1 "

is the last molar tooth. A line drawn inside the mouth from
the crown of the last molar tooth to the angle of the jaw would cross it

at right angles about half an inch from the tooth. An incision, there-

fore, in the direction of such a line three-quarters of an inch in length,
arid carried through the mucous membrane to the inner surface of the

bone, must divide the nerve.'' The nerve, as Mr. Moore mentions, is

shielded by the alveolar ridge, so that it is necessary to take care that
all the soft parts are absolutely severed down to the bone. The opera-
tion can be easily and safely performed on both sides, and may afford a

good deal of relief for the time.
The ligature of the lingual artery is a much more difficult operation,

1 Med.-Chir. Trans., vol. xlv.
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and one liable to be followed by various grave consequences. It will be

found described on page 543. I have only had- occasion to perform it

once the only time I ever saw it tried on a patient rapidly sinking
under haemorrhage, and then it quite failed in checking the bleeding.

Syphilitic Affections. Syphilitic ulceration has been spoken of above

in connection with the other forms of ulceration which are met with in

the tongue. But there are various other syphilitic affections of this

organ.
Mr. Fairlie Clark1 divides the syphilitic affections of the tongue into

four classes. 1. Mucous tubercles or vegetations. 2. Superficial ulcera-

tion. 3. Gummatous tumors and deep ulcerations. 4. Morbid condi-

tions of the mucous membrane.
1. Mucous Tubercle. The first, the mucous tubercle, is an early

secondary symptom which affects both the papillae and epithelium, the

tubercles in which the epithelium is chiefly implicated being broad, flat,

and whitish
;
the others small prominent, and florid. They have much

resemblance to the mucous tubercles so often seen ou other parts, and
are distinguished from the papillary elevations of cancer by the absence
of any hardening at the base.

2. Secondary Ulcers. The superficial ulceration is also usually a

secondary affection. It spreads from similar ulcerations on the sides

of the mouth and cheeks, forming superficial and very painful fissures,

which in their healing leave milk-white scars
;
and if these are very

numerous and the epithelium gets overgrown around them the condition

named ichthyosis is present. In other cases the superficial cracks spread
out in large circular or oval sores;

3. Gummata. The gummatous tumors which form in the tongue are

seen either at the edge, or more frequently close to the septum of the

tongue ;
and when they soften they leave the deep tertiary ulcer, or some-

times deep fissures which may implicate and distort the whole organ. In

other cases they become absorbed, and then may be followed by some
distortion of the organ from loss of substance.

4. Syphilitic Glossitis. The syphilitic affections of the mucous mem-
brane generally resemble psoriasis, consisting of a heaping up of epithelium
of a dead-white color over a limited area; in other cases the whole of the

dorsum may be attacked with superficial inflammation (syphilitic glossitis),

but this is often the result, not of syphilis only, but also partly of the abuse

of mercury, and according to Mr. Clarke iodide of potassium, when it does

not agree with the patient, may produce a similar affection.

It is rare for any of these syphilitic ulcerations to be accompanied by

any glandular affection, belonging as they do to the later stages of

secondary or to the tertiary period. Cases of indurated chancre of the

tongue with enlarged glands are said to be met with, but I have not seen

any such case.

The treatment of these affections has been already sufficiently indicated.

Glossitis. Acute inflammatory swelling of the tongue (acute glossitis)

is by no means a common affection. It occurs from wounds, from mer-

curial or iodine poisoning, and from unknown causes. The swelling is

sometimes so great as to threaten suffocation from backward pressure on

the larynx, and in such cases the tongue should be freely and deeply

scarified, in doing which it is useful to remember Mr. Holmes Coote's

1 Dia. of the Tongue, ch. viii.
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caution, viz., that the swelling is sometimes really more in the lower th.-ui

the upper portion of the tongue, and that the lingual arteries have there-

by been pushed up so that they may even appear on the dorsnl surl'aoe of
the organ. A little preliminary examination before the incisions are

made will point out where they can be placed with safety. At the same
time astringent gargles (alum, tannin, or iron) and wjmn fomentations
should be assiduously used, and the patient's strength supported as may
be necessary.
Most cases, however, .which we see are not so severe as this, and

require no incisions. In other respects they are to be treated in the
same way.

Abscess. Inflammation of the tongue may end in deepseated abscess,
an affection which lias before now been mistaken for cancer and the

tongue removed. Abscess forms a deepseated, round, elastic tumor,
situated in the thickness of the tongue. The shape and feelin'g of the

tumor, the history of the case, and the resemblance to those chronic ab-

scesses with which the surgeon is familiar in the female breast, ought at

any rate to awaken suspicion, when an exploratory puncture will clear up
the diagnosis, and a small incision will form all the treatment required.

Macroglossia. A few other and much rarer diseases of the tongue re-

quire little beyond mention. There are: 1. The congenital hypertrophy
to which the name u

macroglossia
"

is sometimes applied, in which the

tongue becomes so large that the child cannot close his jaws or talk in-

telligibly, and which requires the removal of the central part of the

tongue by amputation and the formation of side-flaps which are to be

brought together to form a more convenient organ, an operation usually
attended with great success. 1

Congenital Tumor. Another congenital affection of the tongue is a
fibroid tumor which sometimes grows from the tongue, and which may
be quiescent at first and then increase at a later period of life and require
removal.2

Nsevi also are found, but very rarely, on the tongue. They may be
treated by electrolysis, the actual cautery, or some of the potential cau-

teries, or even by excision, or the ligature, should that be necessary,
which, however, is seldom the case, since these nsevi more commonly
prove quite innocuous.

Ichthyosis of the epidermis on the dorsum linguae is spoken of by Mr.
Fairlie Clarke,

3 and a model of this affection exists in the Museum of the

Royal College of Surgeons.
Finally, there are sometimes found imbedded in the substance of the

tongue fibrous or other innocent tumors, which may in some cases require
removal.

DISEASES OF THE PHARYNX AND OESOPHAGUS.

The affections of the pharynx need not detain us long. Acute inflam-

mation is constant in sore throat of all kinds, in inflammation propagated
from the spine, and in erysipelatous affections spreading inwards. But
in all these cases the condition of the pharynx itself is of minor impor-
tance. The two former classes of cases have been spoken of along with
the affections of the mouth and of the spine. The main importance of

1 The leading cases of this disease will be found reported by Dr. Humphry, Mr.
Hodgson, and Mr. Teale, in the 36th vol of the Med.-Chir. Trans.

2 See Mason, Path. Soc. Trans., vol. xv, p. 216.
3 Diseases of the Tongue, p. 97.
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the erysipelatous affections, besides the ordinary dangers of erysipelas,
consists in the risk of spasm of the glottis, which is peculiarly liable to

complicate these cases, and which will be treated of in the chapter on
Diseases of the Larynx.

Tumors sometimes arise in the pharynx, as in the remarkable instance

which Mr. Holt has recorded,
1 in a man eighty years of age. Here a large

pendulous fatty tumor springing from the wall of the pharynx extended

nine inches down the oesophagus. It had been growing certainly more
than twelve years, and occasionally caused symptoms of suffocation. At

last, under some circumstances not fully explained, it suddenly obstructed

the upper opening of the larynx and at once caused death. In cases such

as this, where a tumor of the pharynx is pedunculated, there is no doubt

that it should be removed. The patient should be brought fully under

anaesthesia, the mouth widely opened by a gag, the tumor drawn fairly

into reach by a vulsellum
; then, if the neck is at all broad, or if there is

any reason to apprehend haemorrhage from its division, it should be per-
forated by a stout double ligature and firmly tied. Or else the tumor
should be simply removed, the actual or potential cautery being at hand
for use if necessary, and the surgeon should be prepared for the necessity
of laryngotomy.

Malformations of the pharynx and oesophagus are not common. There

are cases in which the pharynx is congenitally obstructed, and in which

it opens into the larynx ;
but they are only of scientific interest, as the

infant is not viable. More interesting in the surgical point of view is the

pouched condition of the pharynx or oesophagus
2 which is sometimes

found, probabty either as a congenital defect or as the result of some

atrophy and yielding of its muscular walls. A large pouch extends some
distance down the tube, and the continuation of the oesophagus appears
as an opening some distance above the bottom of the pouch. The result

is that the food collects in the pouch, and is often rejected afterwards,

producing a suspicion of stricture. On passing a bougie it is liable to be

arrested in the pouch instead of finding its way down the oesophagus.
The case from which Mr. Pollock's drawing is taken was believed during
life to be one of stricture, nor is the diagnosis easy ;

but the patient will

probably be able sometimes to swallow, the surgeon may happen some-

times to hit the natural opening, and the symptoms will probably not be

so urgent as in stricture, so that a conjecture as to the nature of the case

may perhaps be formed. No treatment is applicable the course of the

disease will to an attentive surgeon contraindicate the use of bougies,

which, indeed, after the first exploration can only do harm.

Stricture of the oesophagus is one of the most terrible diseases which

afflict humanity. It occurs " as the result of several distinct conditions :

folds of the mucous membrane; cicatrices after injury; pressure occa-

sioned by neighboring tumors
; thickening and contraction of its walls

;

or lastly, and most frequently, cancerous affections of the tube "

(Pollock).
Little can be hoped from surgical treatment in these cases. It is, there-

fore, of very great importance to distinguish between organic stricture or

obstruction from the causes above enumerated and the somewhat common
affection called hysterical stricture of the oesophagus, or nervous dyspha-

gia, which simulates the graver malad}
r
.

1 Path. Soc. Trans ,
vol. v, p. 123.

2 A beautiful illustration of this pouched condition will be found in Mr. Pollock's

essay in Syst. of Surg., 2d. ed., vol. iv, p. 487.
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Nervous dysphagia is more common in women than in men
;

it often is

conjoined with symptoms clearly hysterical ;
the patient, in spite of

allcm-d long-continued inability to swallow, is in good health and general
condition

;
the dysphagia is not constant

; frequently he feels less diffi-

culty in taking solids than fluids, and sometimes the patient can be proved
to be able to swallow quite well when no one is looking.

1 Such cases,
like cases of nervous disease in other organs, require judicious manage-
ment more than medical or surgical treatment.

The symptoms produced by stricture of the oesophagus may be summed
up in two words, dysphagia and emaciation. The patient is at first able

to take small quantities of solid food when well chewed and lubricated,
then he is gradually conscious of increasing difficulty, and sometimes the

oesophagus rejects the food which it cannot drive down
;
then he is re-

stricted to fluids, and soon he sinks from exhaustion, if not cut off by
some of the local consequences of ulceration about the stricture.

It is by no means easy to distinguish the various forms of stricture

from each other. Those which proceed from cicatrization will be known
by their history, if the accident which caused them is remembered, but
this may not be the case. The malignant will differ from the innocent
stricture by occurring generally later in life, by the implication of the

glands of the neck, b}^ the more rapid cachexia, and by the tendency to

implication of the larynx and neighboring organs. Obstruction from a

tumor is generally caused by aneurism of the aorta (at least when caused

by a tumor of any other nature the cause is usually obvious), and it there-

fore occurs always at the part where the aorta is in contact with the

oesophagus, so that the difficulty is referred to the upper part of the chest.

In such cases very careful examination is necessary before the diagnosis
is made, and above all before a bougie is passed. Cases are known in

which the instrument has perforated the aneurism and produced instan-

taneous death. Careful auscultation and percussion of the chest, and the

examination of the pulse in both wrists by the sphygmograph, if availa-

ble, are indispensable ;
and it should be ascertained whether any of the

other symptoms of aneurism are present the ringing cough, the pain in

the back, the so-called rheumatic pains about the neck, etc.

The innocent forms of stricture are fatal only by starvation; but

malignant disease very commonly produces death by spreading into the

larynx
2 or into one of the great vessels.

It is justifiable and indeed necessary in the first instance to pass a

bougie, except in advanced stages of cancer, in which case no mechanical
interference is justifiable, since the bougie has often passed through the

softened tissue of the cancer into the pleura, pericardium, or great vessels.

When the seat of the obstruction has been ascertained the next question
is, whether the stricture can be treated. If it is clearly cicatricial, the cica-

trix might be divided by either external or internal incision, certainly
not without very great danger; but, under circumstances such as these,

danger would justifiably be incurred. The objection would be the great
difficulty of maintaining the opening. I do not know that the attempt

1 Sir J. Paget in his interesting little esstiy on Stammering with other Organs than
those of Speech (din. Lectures, p. 82), has pointed out that the difficulty of swallow-

ing may in many of these cases be analogous to that in stammering, viz., an inability
from mental causes to co-ordinate the various muscular actions which are necessary
to deglutition. If the patient knows he is being watched, or directs his mind too

anxiously to what he has to do, he cannot swallow, whilst if he is easy and uncon-
cerned he feels no difficulty. In some cases the patient also stammers in speaking.

8 Or it may be itself an extension from the larynx, though this seems less

common.
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has ever been made. Billrotli has attempted the extirpation of a can-

cerous deposit in the oesophagus, but the operation is not usually re-

garded as justifiable. I have alluded to the possibility, in cases of
stricture not obviously malignant, of preserving life by gastrotomy (page
239) ;

and though the attempt has hitherto failed, it is worth making.
Failing these means, the only thing that can be done is to keep the

passage open by means of bougies ;
and in spite of the known and ad-

mitted dangers of the treatment, I cannot but think that it is the best
course for the patient, unless the cancerous symptoms are so urgent as

to deter the surgeon from fear of rupturing the oasophagus. If the

bougie can be passed the patient will be able to swallow, and so will be

kept free from the terrible pangs of starvation for a time. If nothing
else can be done, the prospects connected with the operation of opening
the stomach should be explained to him, and at his request the operation
should be undertaken.

AFFECTIONS OF THE INTESTINAL TUBE.

Internal Strangulation. The strangulation of a portion of the intestines

inside the abdomen is an even graver evil than its strangulation in a
hernial sac, since though it is not so rapidly fatal (perhaps because usu-

ally not so acute), it is much less susceptible of relief. The causes are

very numerous, and by no means easy to diagnose. A common one is

the formation of adhesions from previous peritonitis. Such adhesions
sometimes unite with an appendix epiploica or the edge of the mesentery
to form a ring passing round one of the coils of bowel, and the contrac-
tion of the material which forms this ring, or the accidental enlargement
of the contents of the bowel, seems to cause the constriction. At other

times the constricting agent is formed by a mere band passing from one
coil of intestine to another, and pressing the bowel against the wall of
the belly behind

;
or the bowel ma}7 be bent or twisted on itself (volvulus),

and thus the passage of faeces through it may be stopped ;
or the pres-

FIG 27g
sure of tumors in its neighbor-
hood, or stricture of its walls may
produce the same result

; or, fin-

ally, a portion of bowel may slip
into the tube below, just as the

finger of a glove may be shortened

by slipping one part of it over the

other intussusception a con-

dition which sometimes produces

strangulation, but not always. In-

tussusception must be spoken of

by itself. The other conditions

are indistinguishable from each
other unless the cause which pro-
duces them is within the reach of

the hand. The great point is to

distinguish, if possible, the part
of the bowel affected, in order to

surface and mesentery of a neighboring coil of gut. atlOn IO1' its relief IS leaSlble.

The band has been displaced from the groove which The mail! diagnostic Symptoms
it has worked upon the strangulated bowel, in order are these . Strangulation produces
to show the extent to which the latter is constricted. ,. f. .1 -j.

-St. George's Hospital Museum, Ser. ix, No. 153. at first COllStlpatlOn, then VOllllt-
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ing, which afterwards becomes focal. The higher the obstruction is situ-

ated in the intestine the sooner will the vomiting commence; but if the

obstruction is high up it will not rapidly become faecal. The amount of
nourishment which the patient has taken will, however, influence this

to some degree. Usually he is both unwilling and unable to take any-
thing ;

but if the diet has not been restricted so that the stomach and
upper part of the bowel are filled, vomiting will probably commence
earlier than would have been the case under more judicious treatment.
All the symptoms are more acute when the obstruction is high up.
When, on the contrary, it is seated in the large intestine or close to the
end of the small, the belly will sometimes continue to swell gradually
without an}' vomiting for several weeks, and the patient sutlers little

except the loss of appetite consequent on repletion and constipation.
Another most important diagnostic sign is the quantity of water which
can be injected into the bowel. If the obstacle is situated at the sigmoid
flexure of the colon it is rarely possible even with the utmost gentleness
to inject more than about a pint and a half before it is expelled, and

usually with some force. The higher up the obstacle is situated the

larger is the quantity which will pass in
;
and if the small intestine is the

part affected, a very large quantity of fluid ma}
r be passed up, especially

if the patient is under chloroform, and will at first run out quite gently
until the bowel is roused to expulsive action. Palpation of the abdomen
is of course useful, and it is said that auscultation while the fluid is being
injected may sometimes give valuable information of the position of the

obstacle, but I have never been able to realize this.

Impaction of Faeces. During the constipation much may be done to

alleviate the patient's sufferings. The first question is, whether the con-

stipation depends on a real organic obstacle or merely on impaction of

faeces, which will produce the same symptoms if long neglected. Such
masses of impacted faeces are comparatively often mistaken for tumors.
The distinction is made by observing that though there may be a good
deal of swelling around the bowel, the substance is to some extent soft

and will take the impression of the fingers; that its size has been known
to vary with the state of the bowels

;
and that the.re is the history of

neglected constipation. If the mass is situated within reach of the anus
it should be broken down with a scoop, otherwise free purgation and
injections should be employed.

Treatment of Obstruction. But*when an invincible obstacle has been

proved to exist, the first rule of practice is to abstain from irritating the
bowels with purgatives, to give nourishment in the fluid form only, and
in the smallest possible quantities at a time, and to soothe the patient's

sufferings with opium, subduing thirst with small pieces of ice kept in

the mouth. As to surgical operations they are directed either to relieve

the strangulation or to give an artificial exit to the faeces above it. The
former can only be used in cases of strangulation by adhesions. It was

successfully carried out by Mr. Biyant,
1
in a case in which there was a

hernial sac, but no strangulation, and where the band was reached by
carrying the incision which had been made into the sac a little upwards.
Mr. Bryant thinks that such bands are more common when there has
been hernia, so that the existence of a hernia may encourage the surgeon
to attempt the operation. In the only case where I have myself operated
I found a band crossing the lower part of the Heum (a very common
situation), and divided it, but the operation bad been put off too long,

1 See Bryant, Med.-Chir. Trans., 18G7.
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and the bowel gave wa}~ on the division of the band, having been pre-

viously almost perforated by the constriction.

Colotomy may be practiced on either side when the seat of obstruction

is clearly localized in the large intestine. It is more commonly practiced
on the left side (descending colon) in obstruction and other affections of

the rectum, and is more promising than on the other side, partly because

the descending colon is less often provided with a mesentery than the

ascending, but chiefly because affections of the rectum exhaust the patient

less, and are more easily diagnosed, and therefore more promptly treated,
than those situated higher up. When the obstruction is complete, and
the flank is distended by the swollen intestine, the operation is an easy
one

;
but when performed for the relief of cancer or other affections which

do not produce complete obstruction, and the gut happens to be collapsed,
it is sometimes very difficult. A free transverse incision is to be made

midway between the ilium and last rib, and the edge of the erector spinae
is to be sought. The fascia which bounds this muscle (fascia lumborum)
is then to be fully opened, and the fascia covering the intestine to be

sought through the fat which surrounds it. The peritoneum may be

distinguishable from this fascia, but it generally is not so. If, however,
the bowel is much distended there is little risk of opening the peritoneum.
When much difficulty exists in finding the intestine the lower end of the

kidney forms the surest guide. The bowel is sure to be found just below

and in front of the kidney, on careful search. It is then to be drawn up
to the surface, stitched to the two edges of the wound, and opened be-

tween the stitches to an extent sufficient to admit the end of the finger,

after which the mucous membrane of the bowel is to be carefully attached

to the skin around the whole circumference of the opening. It is well

not to make the opening too large, as the posterior wall of the intestine

is sure to protrude from it afterwards. The intestine will become adherent

to the wound before the sutures have come out, and after all has been

consolidated and the patient has got up, a plug of ivory or glass can be

fitted on to the opening and fixed by an elastic bandage. The bowels

will very often regulate themselves, so that the action will occur usually
at stated periods and the patient be quite clean and comfortable.

The operation on the right side is performed in exactly the same wa}
r

.

The horizontal incision (Amussat's) is certainly preferable to Callisen's

plan of making a vertical incision at the outer border of the erector spinae.

Mr. Bryant has proposed cutting obliquely, at an angle of 45, as less

likely to injure the vessels and nerves of the part.

Gastrotomy. When the surgeon has made up his mind to look for the

seat of strangulation inside the peritoneum (an operation often described

by the name Gastrotomy, see page 238) he usually makes an incision

through the linea alba below the umbilicus, as in ovariotomy, long enough
to get the fingers in, feels for the seat of stricture by tracing down the

distended bowel, passes a director under the adhesion when found, and
divides it with a hernia knife.

Liltre's Operation. Another plan which is sometimes justifiable is to

make an incision on the distended intestine wherever it happens to be

perceptible and attach it to the skin (Littre's operation), so as to make
an artificial anus in the small intestine. This is best done in the groin,
when possible.

Intuiwusception,or invagination, is very much more common in childhood

than in adult life
;

it occurs more frequently in the small intestine than in

the large, though either may be affected. Sometimes it proceeds to a very

great extent, so that the inverted ileocaecal valve has often been known to
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Fin. 276.

protrude from the anus. It occurs in two main forms, chronic and acute.

In the chronic form there is often no complete stoppage, but the invagi-
nated intestine becomes more and more
matted to that into which it is thrust,
the passage of feces through it be-

comes sluggish, pain comes on from

the local inflammation, vomiting sets

in and becomes constant
;
the patient

loses appetite and strength, and must

inevitably ultimately sink. In the acute

form there is considerable pain from
the first, with complete obstruction,

straining to pass faeces, but only a

little bloody fluid passing ;
a sausage-

shaped tumor can often be felt in the

part to which the pain is referred, the

neck of the invaginated portion is

acutely constricted, ulceration sets in,

the intussuscepted part is detached and

drops loose into the bowel. Frequently
this is accompanied by perforation and
fatal extravasation of faeces into the

peritoneal cavit}', but in many cases

the intussuscepted portion has been

passed per anum, and a natural cure

has thus been effected.

The diagnosis is difficult in some

cases, clear enough in others, when
either the intussuscepted portion can
be seen or felt from the anus, or when
the sudden accession of obstruction,
with the straining to pass a little bloody
fluid, and the painful sausage-shaped
tumor point almost unmistakably to the

nature of the disease.

The treatment consists (1) in endeav-

oring to disengage the invaginated in-

testine, or (2) to support the patient

through the period required for its

natural separation. There can be no

question that in many cases the infla-

tion of the intestine by air or water

pumped into the anus has been followed

by the complete subsidence of the

s}'mptoms and recovery. It is quite
true that the air or water cannot pass the ileocsecal valve, and there-

fore it is difficult to see how any good can result if the intussusception
be seated, as it generally is, in the small intestine. But then, again,
no harm will be done, and the attempt seems worth making, especially

by insufflation
;
but to be effectual it should be done early. Kneading

the abdomen has sometimes succeeded. These milder measures failing,

it is best in acute cases to endeavor to support the patient's strength by
nutrient enemata, very small quantities of concentrated food and stimu-

lants, and administer opium liberally, in order to give him the chance of

spontaneous cure. Mr. Hutchinson lately succeeded in a very remarkable

Intussusception. From a preparation in

the Museum of St George's Hospital.
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case in cutting into the linea alba and drawing out an intussusception so

large that the iliocaecal valve protruded from the anus
;
the intussuscep-

tion had lasted some weeks; the patient, an infant, recovered;
1 and Mr.

Howard Marsh has lately operated in a similar case with equal success.
These cases certainly show that in the chronic form of intussusception
adhesion does not (at least does not always) occur early, and justify the

repetition of the attempt at relief in such circumstances, since the disease
must otherwise end in death. But success cannot be often anticipated
even in chronic cases, and in the acute I have no doubt that the patient
has a better chance from the natural cure. 2

Umbilical Fistula. I ought, perhaps, to mention the rare cases of dis-

charge from the navel. This discharge may be of various kinds and
arise from very different causes. In childhood a small vascular protru-
sion is found occasionally at the navel, which ma}" grow to some size and
then become irritable and bleed or suppurate. This protrusion is con-

genital, and is somehow connected with the ligature of the umbilical
cord. All that is necessary is to pass a ligature firmly round its base,
after having carefully ascertained the absence of any hernia.

Again, faecal or biliary fluid is sometimes discharged from the umbili-
cus. Such discharges are connected with some malformation of the om-
phalo-meseuteric duct, and are, as far as I have seen, incurable. Two
cases have come under my observation, in one of which the fluid appeared
to be pure bile

;
in the other it was mixed with the contents of the intes-

tine and portions of the food, as the pips of fruit, would occasionally ap-

pear in it.

In other cases the discharge seems merely purulent, and connected
with an abscess in the parietes or subperitoneal tissue which has found
its exit through the umbilicus and become sinuous. The best way to

treat such cases, I think, is to dilate the opening as much as possible
with sea-tangle tents and wash out the cavity with carbolic lotion. I

have lately treated a case of this kind in this manner with rapid success.

Finally, there are cases (especially in very fat persons) in which dis-

charge from the umbilicus is produced merely Iry heat and cutaneous
irritation. These cases must be treated like intertrigo of which, indeed,
they are the sequelae by great cleanliness and keeping the parts from

rubbing against each other by dusting the skin with oxide of zinc, and

inserting tents steeped in tannin or nitrate of silver lotion.

Paracentesis Abdominis. The operation of paracentesis is required,
in cases of ascites and ovarian dropsy, to relieve the patient from the
distress caused by distension. It is performed by preference in the
linea alba, about half-way between the umbilicus and pubes, though in

cases of encysted dropsy it may become necessary to tap wherever the
fluid is found, care being taken to avoid the course of the epigastric

arter}
T
.
3 Jf the patient has not made water lately he should be instructed

1 Med.-Chir. Trans., vol. Ivii.
2 Very useful information may sometimes be obtained in pelvic and abdominal

diseases and tumors by passing the whole hand into the bowel, which may be accom-

plished under anaesthesia by gradually dilating the anus with the fingers pressed to-

gether in a conical form. The hand ma}T then be buried in the bowel as far as the

wrist, and the parts examined about as high as the kidney, between the hand in the

bowel and the one outside, much more satisfactorily than by any other method of

exploration. The stretching of the anus leaves some incontinence of faeces, but only
for a few days. Care must, of course, be exercised not to dilate the parts too rapidly,
and not to' rupture the wall of the bowel.

3 I have known a case in which this artery was punctured and fatal hemorrhage
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to do so, or the emptiness of the bladder should be ascertained by per-
cussion. It used to be usual to tap in the sitting posture, but it is far

less convenient than the recumbent. The patient is brought to UK- edge
of the bed and turned on his side, so that the prominent abdomen pro-

jects beyond the edge of the bed. Then the operator, having ascertained

by percussion that the place at which he proposes to tap is perfectly dull,

and that the fluctuation is plainly perceptible there, makes a small punc-
ture with a lancet, if the patient is at all stout, and introduces his trocar

and canula. A piece of tubing may be applied on the canula, so as to

obviate wetting the bed with any of the fluid, or the same end may be

obtained by holding something under the mouth of the canula to direct

the fluid into a pail on the floor. No compression or disturbance of the
abdomen of any kind is needed, the fluid is emptied by atmospheric pres-

sure, and when it ceases to flow the puncture is to be closed with a piece
of strapping, and a pad and a bandage applied. I have never seen any
harm in this little operation, but no doubt the bowel has been wounded
from a too free thrust of the trocar.

1

Paracentesis is also used in hydatid tumors of the liver. I hardly
think this the place for discussing the diagnosis or treatment of these
cases. They have been successfully dealt with by electrolysis, by inci-

sion, and free washing out of the cyst, and by keeping several catheters
in the opening, and constantly washing out the cavity through the cathe-

ters, the original opening being dilated by passing fresh catheters along
the side of those previously introduced. I would recommend the reader
to study the papers by Dr. John Haiiey, in the 49th vol. of the Med.-
Chir. Trans., and by Mr. Hilton Fagge and Mr. Durham, in the 54th
vol. of the same series.

CHAPTEK XXXII.

HERNIA.

THE term hernia is sometimes applied in surgical language to the pro-
trusion of any of the internal parts through their coverings. Thus we
have spoken of hernia cerebri, hernia of the lung, etc. But it is far more

commonly applied to the protrusion of one of the abdominal viscera

through the parietes, and when used alone it is always in this sense. The
hernia generally takes place through one of the natural 4i

rings
" in the

abdomen, the inguinal, femoral, or umbilical, and the part protruding
is generally the bowel (enterocele), or the omentum (epiplocele), or both

(entero-epiplocele). I shall first speak of the general characters common
to all forms of hernia before speaking of its special anatomical varieties.

A hernia is at first almost always reducible i. e., the protruding viscera
can be passed back into the belly. It consists of a sac, formed of the

produced by a surgeon making a puncture, as he thought, in the middle .line, not

having noticed that the belly was unequally distended.
1
Gay, Path. Trans., vol. ii, p. 203.
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peritoneum, and its contents. The sac, in most cases, is a new formation,
a protrusion of a portion of the peritoneum which naturally ought not to

exist; but there are herniae which protrude into a diverticulum of the

peritoneum existing naturally in the foetal state, which should be closed
at birth, but remains on the contrary, congenitally open. Such herniae,

depending as they do on a congenital condition, are therefore called " con-

genital ;" not that the hernia itself is necessarily congenital, for in some
cases it does not appear till adult life, but that the state which produces
it is so. Such are the congenital inguinal and the congenital umbilical

hernia. The non-congenital herniae occur in consequence of a weakness
of the abdominal wall at the seat of protrusion, and possibly also in con-

sequence of an elongated state of the mesenteries of the viscera. The

pressure of the viscera gradually pushes the peritoneum through the wall

of the abdomen, and as it advances it contracts adhesions to the parts

covering it
;
and when it has emerged from the cavity of the abdomen it

swells out into a pear-shaped tumor, the constricted part communicating
with the general cavity being its neck, the dilated part the fundus. At
first there is nothing perceptible except a little fulness and weakness of
the abdominal wall, with unnatural impulse on coughing. Then there is

a distinct tumor, which, however, vanishes at once when the patient lies

down, or when pressure is made on it
;
but when the tumor has become

more developed and of larger size more manipulation is necessary to

press it back again. The sac of course remains, and the viscera imme-

diately reprotrude when the patient stands up or coughs or exerts him-
self. A hernia is never transparent, as a hydrocele is

;
it has almost

always an impulse on coughing, which is communicated to it through the

contents of the bowels acted on by the muscles of the abdomen, and it is

traced up to and along the canal leading into the abdomen, and by these

signs and its reducibility a hernia is immediately recognized in general.
But if the contents of the sac have from any cause become adherent to

its interior it ceases to be reducible, and is then called irreducible or incar-

cerated ; and if besides this, the herniated viscera are constricted, so that

the circulation of the contents of the intestines is suspended, it is said

to be strangulated.
Each of these conditions is marked by symptoms which it is of great

importance clearly to recognize ;
and when the hernia has lost its reduci-

bility, one of the main diagnostic signs being no longer applicable, such

symptoms become valuable evidence of the nature of the tumor. The

history also ought in such cases to be carefully investigated, for the fact

that the patient has for some time been able to push back the tumor at

will, or that the tumor has made its appearance quite suddenly, are very

strong proofs that it is a hernia.

Irreducible Hernia. When a hernia is merely irreducible, but not

strangulated, the impulse on coughing usually remains, and the neck of

the sac can be traced up to its exit from the abdomen. The gurgling of

the air in the intestine can often be felt on pressure, for the tumor when
irreducible is frequently of large size and contains much bowel

;
and in

such cases there may be perceptible resonance on percussion, which is a

valuable diagnostic sign. There is often more or less of obstruction to

the passage of matters through the bowel contained in the sac, occasion-

ing constipation and vomiting, a condition bordering on and nearly re-

sembling that of strangulation, but distinguished from it by the absence

of those more urgent symptoms now to be described.

Strangulation is marked by total and usually sudden constipation, ur-

gent vomiting, at first merely of food, then of bile stained matter, next
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of the contents of the small intestines, and finally of faeces. There is

great distress and pain usually in the tumor, and almost always in the

neighborhood of the umbilicus, frequent, irritable pulse, dry and brown

tongue, tympanitis, and often considerable tenderness of the abdomen
and distress of countenance. As the vomit becomes more and more

faecal, the tongue becomes drier, hiccough comes on, and the patient
sinks into a state of exhaustion, of which he dies, if unrelieved, usually
in from ten days to a fortnight. The tumor when strangulated becomes

hard, painful, often inflamed on the surface, loses its impulse more or

less entirely according to the tightness of the stricture, and the neck is

sometimes so constricted that it can no longer be traced along the ab-

dominal ring. The strangulation, even of the omentum only, produces
symptoms identical in kind with those of strangulated bowel, though
possibly not so severe, a fact which I find it difficult to account for on

purely mechanical principles, especially as the ornentum, when exposed
in the operation for hernia, is constantly tied tightly in order to remove

portions of it, with complete impunity. A strangulated hernia is generally
too tightly bound down to permit of any correct opinion being formed by
palpation or percussion as to the nature of its contents.

Inflamed Hernia. Strangulation is to be distinguished from mere
incarceration partly by the pain in the sac and around the umbilicus,

partly 03^ the greater urgency of the vomiting, partly by the constitutional

disturbance which accompanies strangulation ;
but when, as sometimes

happens, the hernia, as well as being incarcerated, is also inflamed, the

distinction becomes very difficult. If the s}
7mptoms of strangulation are

not very urgent, but the parts are much inflamed, the hernia often be-

comes reducible, after the application of leeches to the hernial tumor,
with hot baths and free fomentation

;
and in such conditions the admin-

istration of enernata. or even of a purgative, seems often very beneficial.

Gangrene. A most formidable complication is gangrene of the con-

tents of the tumor, an event which is often preceded by a cessation of
the pain which the patient was suffering, with a continuance or increase

of the low fever, with dry brown tongue, small wiry pulse, hiccough, and
slow sinking into a state of collapse, with cold, livid extremities. The

coverings of the tumor are often oedematous and inflamed. When gan-
grene is suspected no further interference with the tumor is justifiable.
It must be at once laid open and dealt with according to the state in

which its contents are found.

Ulceration and Perforation. Another almost surely fatal lesion is the

ulceration of the bowel in the line of the stricture. Under continued

pressure (especially in femoral hernia from the sharp edge of Gimbernat's

ligament) the mucous coat of the bowel becomes ulcerated, and this

ulceration gradually extends to the serous or outer coat. Thus the fasces

may find their way into the peritoneal cavity. No symptoms are known
to mark the occurrence of this ulceration. If perforation occurs before

operation the faeces almost inevitably find their way into the peritoneal

cavit}
r

,
a catastrophe marked by intense pain in the abdomen, followed

by rapid and fatal collapse. In some rare cases the faeces have been en-

cysted in an abscess external to the general cavity of the peritoneum and
the patient has recovered. After operation this perforation sometimes
leads to faecal fistula, which is not necessarily fatal nor even permanent.

Treatment. The treatment of most cases of hernia is extremely simple,

consisting merely in reducing the herniated viscera into the abdomen
and keeping them so. The first indication is fulfilled, when necessary,

by manipulation, technically called "the taxis," the second by the appli-
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cation of a truss. If the hernia does not slip up of itself, or under the

patient's own manipulation, it is necessary for the surgeon to reduce it,

and it is most important that he should be familiar with the way of doing
this and with the signs by which it may be known that it has really been

accomplished. It often happens that hernise of which a portion is irre-

ducible (probably from the adhesion to the sac of a piece of omentum
implicating perhaps some of the bowel) are diminished in size by the

reduction of the rest of their contents
;
and the irreducible part being

overlooked, a truss is applied which cannot be worn on account of the

pain it produces, or which aggravates the mischief by pressure causing
increased adhesion. A still graver error is when the surgeon, in apply-

ing taxis for a strangulated hernia, forces a small tumor somewhat higher
up the canal and leaves it still strangulated in the abdominal parietes,

thinking all the time he has reduced it.

The Taxis. In applying the taxis the surgeon should keep in mind
the causes which oppose

277. reduction. They are the

tension of the abdominal

rings, the sudden increase

in the bulk of the contents
of the herniated bowel, the

implication, or folding in,
of the contents into each

other, and adhesions be-

tween the contents, or of

the contents to the sac.

The latter is of course in-

superable, except by a cut-

ting operation.
In order to obviate the

tension of the rings the

patient is to be placed in

such a position that the

abdominal parietes may be

relaxed, by bending the

thigh on the abdomen and

abducting it a little so as

to relax Poupart's liga-
ment and the fibrous struc-

The sac of a large congenital hernia, showing rupture of the
tur

p
s Connected With it.

sac by forcible taxis. The hernia had been operated on fifteen This may be done by an
years previously. It descended again four days before the pa- assistant Or nUI'SC.

1 Then
tient's admission, and was reduced, but appeared again next 4.u cc. f. : *.-. i, n-ontltr

day, when forcible taxis was unsuccessfully used. On his ad- V16 a
,

1S
~? S6111^

mission the scrotum was purple from extravasation. The oper-
Clrawn ClOWnwarClS, SO as

ation was performed at once, but he died next day from peri-

tonitis. The sac was found to have been torn, and was full of

coagulated blond
;
the mesentery of the herniated bowel had

also been lacerated.

to Ullfold its' Contents as

f^j. ^s practicable and to
u iena*>le the pressure to act

a shows the opening made at the operation. The testicle is directly towards the ring.
situated near this opening, but is not visible in this aspect of This belli

" done With the

'tsLTt'htren, in the Sac extending ,, ,,,c .,, utar tissue
fin
g<f

f the lrft lla d
'

of the scrotum. St. Gaorge's Hospital Museum, Ser. ix, No. 95. gentle pressure IS made

1 Some surgeons believe that an advantage is gained by inverting the position of
the body, the pelvis being raised more or less above the head. There is no objection
to making a trial in this position if those in the usual one have failed, but it does not
seem that much importance is to be attached to it.
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with those of the right on the more prominent part of the tumor, so as

to empty if possible some of the air or fluid in the gut into the abdominal

cavity. When this has been done the contents, so reduced in bulk, gen-

erally yield easily to the kneading movement which is now gently applied
to the hernia, and the protruded viscera return into the peritoneal cavity.
This return takes place in a very characteristic manner. The hernia does

not recede gradually, but it vanishes at once, generally with a perceptible

snap, or with a gurgle of air and fluid
;
and if there remains on the mind

of the surgeon the least doubt whether reduction is complete, he should

not^be satisfied without putting his finger fairly through the ring, ami

ascertaining by a comparison of the two sides that no unnatural fulness

is left.

Danger's of too Forcible Taxis. The process of reduction is materially
facilitated by anaesthesia, which neutralizes the resistance that the patient
can otherwise hardly help making when there is any serious difficulty, and

accordingly a hernia should not be regarded as irreducible until the taxis

has been tried under anaesthesia. It is a very grave and often fatal error to

use too much force in applying the taxis. Our hospital museums contain

a ghastly array of preparations showing the bowel or its mesentery or the

FIG. 278.

The gut, with its mesentery, from the same preparation as last figure, showing a rent (a) in the por-
tion of mesentery connected with the attached border of the gut. St. George's Hospital Museum, Ser.

ix, No. 96.

hernial sac ruptured by forcible taxis, and we have only too frequent
opportunities in operating for hernia of seeing the traces of minor violence
in extravasations on the bowel or omentum, bloody fluid in the sac, and
other lesions, which though not, perhaps, in themselves fatal, yet add to

the dangers of the case and increase the inflammation set up by the state
of the parts.

Repetition of the Taxis. If reduction has failed it must be left to the
discretion of the surgeon whether to repeat it or not, looking at the symp-
toms of the case and the nature of the tumor. There are some hernias

where the constriction is so very tight that the surgeon at once feels con-
vinced that nothing except the division of the stricture can avail to re-

duce the hernia
;
and there are some cases in which the symptoms when

first seen are so urgent that even a single application of the taxis would be

improper, since the bowel may be gangrenous or so nearly perforated by
ulceration that the least pressure would rupture it. In either case the
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operation must be performed at once. But the indications are usually
less clear, and it is difficult to lay down any general rule, as to when the

repetition of the taxis is inadmissible, which shall not be liable to fre-

quent exceptions. The one which appears the best, and which is, I be-

lieve, usually adopted in the hospitals of this city, is this : when symptoms
of strangulation are decided and the vomit is beginning to be tinged
with the contents of the small intestine (i. e., is turning from mere bilious

fluid to a dark color and somewhat offensive odor), do not put off the

operation longer, after a final gentle trial under anaesthesia. The means
which used formerly to be employed in order to facilitate reduction, such

as the warm bath, tobacco enemata, and bleeding, are no longer used,

being superseded by anaesthetics.
1 But in voluminous herniae, in which

the symptoms of strangulation are mild, or which are merely irreducible,

the application of ice appears to be serviceable. And irreducible hernise

sometimes become reducible after prolonged rest in bed, in aid of which

saline purgatives appear valuable.

Treatment of Irreducible Hernia. Mr. Langton, in an interesting

paper in the second volume of the St. Bartholomew's Hospital Reports,

points out how much benefit may be obtained in such cases as have re-

sisted the above treatment by constant and well-graduated pressure.
This is effected by an "

accurately fitting bag which should be capable of

being laced tightly by means of a running tape, so as to follow the de-

creasing size of the protrusion. The bag may be supported by a cup-

shaped truss, or a ball-and-socket truss may be placed over the neck of

the tumor, and the taxis may be employed occasionally, as the size of

the tumor lessens." Pure epiploceles may of course be treated more

freely than those tumors which contain intestine. For further details

and for some interesting examples of the success of the treatment the

reader is referred to Mr. Langton 's paper.
Accidents in Taxis. The chief accidents which are known to take

place in taxis are rupture of the bowel and " reduction en masse." The
minor lesions above alluded to, of bruising, etc., may be suspected when

injudicious violence has been used, but can hardly be recognized.
u The

indications of burst bowel," says Mr. Birkett,
2 u are very characteristic.

The hernia glides away from the pressure of the finger, and consequently
the tumor disappears. This is not, however, accompanied with that sud-

den and peculiar sensation which the replacement of an unburst bowel

within the peritoneal cavity produces. The patient immediately com-

plains of some pain in the abdominal region ; vomiting ceases, but pain
and hiccough may arise instead

; collapse rapidly supervenes, and death

closes the scene in a few hours." Mr. Birkett, however, adds that in

rare cases the ruptured part has been closed off' from the general peritoneal

cavity by inflammation, abscess has ensued, and the patient has recovered

with an artificial anus.

"'"Reduction en masse," or "en bloc," is the term which is used to de-

scribe the accident in which the hernia is pushed away from the external

surface of the body and nothing is left perceptible except an ill-defined

1 " I am speaking here of the practice which is pursued at the hospital to which I

am myself attached. But the warm bath is used at other institutions. Sir J. Paget

lays much stress on its employment, and says that it should be used in all cases which
are not very bad, unless in old and feeble persons, whom it would depress too much,
and in whom fomentations or hot poultices should be substituted ; and he adds that in

many cases where the warm bath does not make the hernia reducible at once, it be-

comes so after a few hours' rest in bed " Clin. Lectures, p. 119.
2
Syst. of Surg., 2d ed., vol. iv, p. 698.
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fulness in the canal, but the strangulation is not liberated. It seems
that this may be effected in at least one of two ways: 1. The old idea

was that in these cases the whole of the sac (neck and fundus) had IMM-M

detached from the tissues around it and pushed into the canal, or even

through the canal into the subperitoneal tissue, leaving the gut still

strangulated by the neck of the sac. That this does occur in some cases

there is anatomical evidence. 1

(Fig. 279.) But it appears to be more
common for the sac to be lacerated, although in these cases its neck may
also be displaced and separated from its cellular connections. The
laceration sometimes involves the whole sac, in which case the neck

FIG. 279. FIG. 280.

FIG. 279. Diagram of reduction en masse. The whole sac and its contents (b) separated from the parts

investing it, and pushed up into the cellular tissue
;
the gut still strangulated at the neck of the sac (a).

FIG. 280. Reduction en masse. The hernial sac torn at b, and the bowel (c) pushed through the rent

into the subperitoneal tissue, but still strangulated at a, the neck of the sac.

of the sac constricting the gut is pushed up the canal and lies in the

subperitoneal tissue. Or the posterior part of the sac may be lacerated

and the gut still constricted by the neck of the sac, or the tissues around
it may be pushed through the rent and doubled up in the subperitoneal
tissue under the upper part of the sac.

2

(Fig. 280.)
The accident appears to be not very uncommon when much violence is

used. Its occurrence should always be suspected when, after forcible taxis,
the symptoms are not relieved, and the surgeon may be almost certain that

it has occurred when there has not been the usual characteristic sensa-

tion of the reduction of bowel (which I have called above a "
snap "), and

especially if some ill-defined fulness is still left on that side of the ab-

domen, yet the still graver symptoms enumerated above as characteristic

of rupture of the bowel are not present. The accident occurs both in

1 See especially the cases related by Mr. Avery, in the Path. Soc. Trans., vol. iii,

p. 97, and by Mr. Bryant in his work'on the Practice of Surgery, p. 349. Both were
cases of femoral hernia.

2 See Dr. Broadbent's case, Path. Soc. Trans., vol. xii, p. 97
;
Mr. Morris's, ibid.,

vol. xxii, p. 148; Birkett, Syst. of Surg., vol. iv, p. 703, 2d. ed.
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femoral and inguinal hernias, but seems more liable to happen in the

latter, probably on account of the greater length of the sac. Its treat-

ment should be by immediate operation, as will be more fully described
in the section treating of Herniotomy.

Trusses. In all cases in which a patient is discovered to be ruptured,
after the hernia is fairly reduced he should not be' allowed to resume his

ordinary avocations without a truss. If the hernia has been strangulated
he should not even be permitted to walk to the instrument-maker's shop
without having the reprotrusion of the hernia prevented by a carefully

adjusted pad and bandage. In no case of reducible hernia should the

continual support of a truss be omitted. An impression prevails that an
infant may be too young to wear a truss

;
but no error can be more unfor-

tunate. It is true that in }
roung infants there is much more difficulty in

adjusting a truss, and in keeping it worn without ulceration of the skin,
inasmuch as the child is in constant motipn, and the truss will be con-

stantly fouled with urine and faeces. The parent or nurse should, there-

fore, be provided with more than one well-fitting truss, which should be
covered with oiled silk and changed when necessary, and all possible care

should be given to see that the truss fits and to pad it with cotton-wool
wherever it threatens to chafe. But so far from letting an infant with
hernia dispense with a truss, it should, on the contrary, be worn night
and da}

r
. For the hernia is usually of the congenital form, and the ring

will probably close, if the gut be kept out of it,
1 to which end the nurse

should be instructed to keep her finger applied carefully to the ring even
while washing the child.

A single truss is a spring surrounding the abdomen just above the

spines of the ilia, terminating at one end in a pad and at the other in a

strap with buttonholes. A button is attached on the back of the pad to

FIG. 281. FIG. 282.

Right inguinal truss. Left inguinal truss.

which the strap is secured, and the truss is prevented from displacement

by a strap fastened to its back part, brought under the thigh, and also

buttoned on the pad (Figs. 281, 282). If the ring is very large a tail-

1
Opinions seem to differ as to the probability of the cure of a hernia by the pressure

exercised by a truss on the ring, but no one questions its possibility ; and as to its

occasional occurrence, at any rate in early life, I think I can testify from my own
experience.
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FIG. 283.

piece is attached to the pad, to make the pressure over a larger area ( Fi^.

283). When there is hernia on both sides the spring has a pad at cndi

end, and they are kept in position by a strap passing from one to the

other (Fig. 284). The essential requisites of a good truss are that it

should fit easily round the body, that its pressure should be directed

properly, and should be great enough to prevent the descent of the hernia

without being so great as

either to be painful to the pa-
tient or to cause absorption
of the parietes, whereby the

rinii would be further weak-
ened.

Except in the case of infants

the truss is only to be worn
in the daytime, though, if the

hernia descends very readily,
the patient may be instructed

to apply it before he gets up.
The object of a truss is to

exert such an amount of pres-
sure upon the ring through
which the hernia has de-

scended that its renewed de-

scent shall be prevented in all

positions of the body and during any exertion which the patient may
make. For the attainment of this object it is, of course, necessary, in the

first place, that the hernia should be completely reduced. This essential

precaution is too often neglected by ignorant persons, and it is, therefore,
the surgeon's duty to explain fully to the patient how important it is to

make sure of the complete reduction of the hernia before he applies the

truss, and also to show him the signs by which he may make sure that

the hernia is really reduced. The next point to which attention should
be paid is the choice of the form of truss which is to be recommended for

FIG. 284.

Left scrotal truss.

Double inguinal truss.

the special case in hand. It would be highly undesirable, as well as

unnecessary, to speak in this place of the inventions of different instru-

ment-makers or surgeons. Each has its own advantages, when con-

structed on sound mechanical principles, but those in common use and of

40
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cheaper construction answer all ordinary purposes well enough. They
may be divided into three classes: 1. Those in which the pad which
covers the hernial aperture is supported and kept in place by a spring

surrounding the pelvis. 2, Those in which the pad is kept in place by
counter-pressure applied to the loins. 3. Those in which the pad is sup-

ported on si lever-spring attached to a soft girth or belt.

The common truss is the best example of the first class (Figs. 281-284).
The spring encircles the whole body just below the hips, i. e., the iliac

spines, is prevented from "riding" or slipping upwards by a strap pass-

ing from back to front between the thighs and buttoned on to the pad in

front. If there is a double rupture, both ends of the spring carry a pad,
and both pads are secured by a strap besides being attached to each

other (Fig. 284).
In the spiral-spring truss (Fig. 285) the pad has a spiral spring coiled

in it, and the bocDy-sp-rmg does not encircle the pelvis, but terminates in

FIG. 285.

Spiral-spring truss.

a larger pad on the loins, in which also a spiral spring is coiled, and
which is attached to the pad by a strap passing round the sound side of

the body. In the double truss the two pads are buttoned together, and
the two back pads are hinged together or made into one ellipitical hinged

piece.
The ball-and-socket truss (Figs. 286, 287), (or Salmon and Ody's), is a

modification of this, in which the pad is mounted on a ball-and-socket, or

universal joint, and in the single form the spring encircles the sound side

of the body, crossing in front of the pubes, so as to direct the pressure
of the pad up the inguinal canal.

The moc-main lever truss (Fig. 288) derives its peculiar designation
from the Indian name of the silk-cotton tree, from the pith of which its

pad is formed. But the main peculiarity of its construction is that all

encircling springs are dispensed with. A soft belt encircles the body,
and to this the pad is attached, carrying a horizontal lever-spring which

passes across to the opposite end of the belt. It is comfortable, but

cannot be trusted to when anything like forcible pressure is required.
In applying a truss the first thing is to take an accurate measurement

of the patient's body by a tape carried from the centre of the hernial

opening to a point just below the anterior superior spine on that side,

thence horizontally round the back to the same point on the opposite
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side, and so back to the starting-point. The length of the hori/ontal

line which joins the two anterior superior spines in front, and the vertical

distance of the centre of the hernial opening from that line should also

be noted, and if the patient is unusually i'at, so that the abdominal

FIG. FIG. 287.

FIG. 286. Ball-and-socket truss. (Salmon and Ody.)
FIG. 287. Double truss. (Salmon and Ody.)

parietes are very oblique, it is desirable, as Mr. Wood suggests,
1 to note

the horizontal distance of the hernial aperture from a plumb-line let fall

FIG. 288.

Moc-main lever truss.

from the line which joins the anterior superior spines. In city practice
all this is left to the instrument-maker, but the surgeon ought himself

1 A paper by Mr. J. Wood on this subject, in the Brit. Med. Journal, Oct. 14,

1871, will well repay attentive perusal.
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to see that the truss which has been supplied answers its purpose in all

respects.
The following are the main qualities of a good truss: 1. It should lie

comfortably in the hollow between the buttock and loins, and should be

so closely applied to the hips as not to shift in the movements of the

patient's body, yet the spring should not be so tight as to gall the skin,
nor should the end of the spring project against the wall of the belly. 2.

Its pad should cover the whole hernial aperture and the abdominal wall

for at least half an inch around it. In large scrotal hernise a tail-piece to

the pad is almost essential in order to prevent the hernia from slipping
down under the lower end of the pad (Fig. 283). 3. The pressure should
be sufficient to prevent the descent of the rupture in any exertion which
the patient may be called on to make, but should not be so severe as to

cause the absorption of the abdominal wall and so enlarge the aperture
of the hernia. Certain it is that many patients notice the hernia get

gradually larger as the truss is worn, and find that the pad has to be

gradually increased in size in order to keep up the rupture. Mr. Wood
attributes this to the shape of the pad, which is generally made convex,
and for that purpose prefers flat pads, believing that the convex pads
press the structures inwards which support the abdominal wall behind,
and so destroy their valve-like arrangement. This may fairly be doubted,
and it seems to me that the convex shape of the pad is really better, since

it buries itself in the skin and fat (beyond which no effect, I think, is pro-
duced by the shape of the surface), taking a better hold of the parts, and
so saving force in the spring. But whatever shape of pad is adopted it

ought to be supported with the least force possible, in order to prevent
the escape of the rupture, otherwise not only will its application be irk-

some, but the ring will certainly be enlarged. As it is almost impossible
to calculate the variations which may be occasioned in the outward pres-
sure of the rupture by the patient's circumstances, those who are liable

to be called on for extra exertions at stated times are sometimes usefully

provided with two trusses, one for rest, the other for exercise. 1 An
instrument has been devised by Mr. Wood for the purpose of measuring
the resistance of a rupture.

Finally, the direction in which the pressure is made must correspond
to that of the hernial canal. Direct inguinal hernia comes straight for-

ward out of the belly, and its neck is very short. Oblique inguinal

hernia, on the contrary (unless it has been long neglected, in which case

the neck is shortened and the enlarged rings are brought almost into a

line, giving it much resemblance to the direct form), has a long neck

running obliquely upwards and outwards, and the pressure must be

made in this direction, and in such a manner that the pad may bring the

walls of the spermatic canal into contact and press on the situation of

the internal inguinal ring. Femoral hernia, again, has a short neck

terminating at a ring which in the erect position is nearly horizontal, so

that the pressure is most effectively directed upwards, bringing the pad
to bear directly on Gimbernat's ligament. If the rupture has been ope-
rated on, the corresponding ring is often enlarged and weakened, and
more than common attention must be bestowed to see that the pad is

large enough and makes pressure in the proper direction.

The above has reference to inguinal and femoral ruptures only. Uin-

1 Persons who are addicted to swimming must have a special truss for the purpose,
covered with india-rubber material.
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bilical and ventral hernia} are treated by a belt round the abdomen, the

belt being laced behind, and provided by elastic sides. This belt carries

a pad corresponding to the position of the hernial opening, and so made
that its surface is accurately adapted to the shape of the wall of the belly
and its outline overlaps the opening on all sides. The common practice
in umbilical rupture in childhood of putting a nipple-shaped pad info the

orifice seems to me bad, as tending to dilate the opening; at the same
time the tendenc}' to natural cure is so great that as a rule no harm
follows.

" Radical Cure'1
'
1

of Hernia. The wearing of a truss may, it has been

said, prove curative, but this is certainly exceptional. On the other

hand, there are cases in which the ring is so large that there is much

difficulty in applying a truss
;
and in all cases a hernia is a grave infirm-

ity, and exposes the patient to constant danger. This danger, however,
is extremely slight, if proper care be given to the management of the

truss. The chief inconvenience of an ordinary reducible hernia is that

it debars the patient from the safe or comfortable pursuit of various

athletic sports, and that it constitutes a bar to his entrance into the

public services.

For one or other of these reasons the patient often seeks for a radical

cure, and many have been the operations proposed for this object. And
I think it may be said of all of them, even those most recently devised

and most carefully thought over, that they usually fail in their object,
unless assisted by the pressure of the truss, that is to say, that the}

7 are

not really
" radical cures," as they are generally called. Nor is this sur-

prising. The object of the operation is to close the abdominal ring.

Now, this can only be effected in umbilical hernia, for in inguinal hernia

an attempt absolutely to close the ring would certainly involve the scrotal

cord, and in femoral hernia, the femoral vein. In femoral hernia, how-

ever, the operation is, I believe, too dangerous to be justifiable. One
fatal case attracted some attention a few years since, in which the bowel
was perforated in an attempt to close the femoral ring, and I am not
aware that the operation has been repeated. In umbilical hernia the

radical cure is rarely attempted, since the congenital form usually disap-

pears in after-life, and the acquired form occurs generally in elderly
stout people who are not fit subjects for surgical operation nor given to

active pursuits, and the local conditions are also usually very unfavor-

able. The operation is, therefore, in practice, restricted to inguinal
hernia? in the male sex, and I think it ought never to be performed ex-

cept upon patients who either (by themselves or their parents) have been

properly informed of its dangers, and who deliberately choose to incur

them in order to get quit of the inconvenience. The methods of Wiitzer
and others, though much vaunted at the time, are now, I believe, ad-

mitted to be nearly universally failures. I need only describe the plan
devised by Mr. John Wood. In this operation an assistant reduces the

hernia, and keeps it most carefully reduced the whole time, keeping two

fingers pressed above the internal ring, so that there may be no chance
of the operator's needle injuring the gut. The instruments required are

a stout unyielding needle, in a handle with a peculiar curve adapted to

the shape of the finger, and a piece of stout copper wire silvered, about
two feet long. Great care must be taken to see that the wire is properly
flexible and free from kink. An incision is made through the skin of

the scrotum, about an inch long, so as to expose the fascia covering the



630 HERNIA.

hernial sac, the skin and fascia are then separated for about an inch all

round the aperture. The finger is pushed up along the face of the cord,

pushing the fascia and sac in front of it until it is fairly within the

spermatic canal and feels the internal pillar of the internal abdominal

ring ;
the conjoined tendon is then recognized and carefully taken up on

the needle, which is then made to traverse the superficial parts obliquely,

upwards and inwards. The skin is now drawn upwards and inwards,
and the needle is pushed through it. One end of the wire is then hooked
into the needle's eye and the latter is withdrawn, carrying the wire along
with it. Then the needle is disengaged from the wire and carried again

along the finger to the outer side of the ring; here it is thrust through
the tissues at the outer side of the internal aperture of the hernia

(
u the

anterior aponeurosis, close to Poupart's ligament," as Mr. Wood de-

scribes it), and then the skin is brought over so that the needle emerges
at the former punctures. The other end of the wire is now hooked into

the needle's eye, and the latter is withdrawn and disengaged, leaving a

loop of wire emerging from the skin of the groin, and two ends which
embrace more or less completely the internal orifice of the hernial sac.

The next step is to pinch up the hernial sac and the fascia covering it,

between the finger and thumb, opposite the scrotal opening of the hernia,
the spermatic cord being slipped away from their grasp, as in the opera-
tion for varicocele. The needle is then made to take up all the tissues

which lie in front of the cord (i.e., the whole circumference of the ex-

ternal ring or its neighborhood), and it is made to enter and emerge from

either corner of the scrotal wound. The extensibility of the scrotal tis-

sues renders this generally easy. One end of the wire (either end will

do, but Mr. Wood prefers that which has been passed through the con-

joined tendon, i.e., inside the internal ring) is then hooked into the eye
of the needle and brought down. Thus, one of the ends of wire is left

possibly lying behind, but, as Mr. Wood points out, more probably in

most cases passing through the tissues of the sac, and embracing its

lower orifice, while the other end simply traverses the inguinal canal and
one of the pillars of the internal ring. The two ends are now drawn

down, straightened and stretched till the loop comes close to the skin,

where it is held by an assistant, while the surgeon twists together the

two ends (counting the number of twists which he gives, in order that

he mav know how to untwist them afterwards), and by this twisting the

tissues around the external ring are, of course, twisted along with the

wire. Now the loop is drawn forcibly upwards, so as to invaginate these

twisted tissues firmly into the inguinal canal. Then the two ends of the

loop are twisted a certain number of times, so as to have a firmly twisted

stalk, but with still a loop at its end; and, finally, the two free ends of

the wire are passed through this loop arid made fast around a pad of lint

which presses over the inguinal canal. The patient is placed in bed, with

the testicles supported and the abdominal parietes relaxed. The wire is

generally left till about the eighth or tenth day, when it is untwisted, and
is removed about the fourteenth. Suppuration usually lasts for some
time in the track of the wires. The operation for inguinal hernia in the

female is exactly the same in principle.
The patient must not leave his bed till the parts are sufficiently con-

solidated to bear a pad and bandage, and must wear a truss afterwards.

Herniotomy. The operation for strangulated hernia (called sometimes

Herniotomy or Kelotomy) differs but slightly in the different forms of

hernia. In many particulars it is the same in all forms.
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FIG. 289.

The only special instruments required in an operation for hernia lie-

sides the ordinary contents of the pocket-case, and an extra pair of

forceps with a very fine bite, are the hernia knife

and hernia-director. The knife has a probe-point,
and only a very short cutting edge, so as to endanger
the bowel as little as possible. It is made either

straight or curved, the latter being the most gener-

ally convenient shape, especially for deepseated con-

strictions. The hernia-director as usually made is

merely a common director much broader than usual.

The object of this breadth is to push away the bowel
from the edge of the knife when the latter is passed
under the stricture. Sometimes the director is pro-
vided with wings for the same purpose. It is also

advisable to have a stout double ligature ready on a

curved needle in any case where the sac may contain

much omentum.
A free incision is made over the tumor by pinch-

ing up a fold of skin and subcutaneous tissue and

dividing it. Then the surgeon cuts down with care on
to the sac which invests the hernia. This is usually
done by pinching up the successive layers of fascia,

making a small hole in them, and dividing them on
a director to the extent of the original wound.
When the sac is fairly exposed the surgeon may ex-

amine the structures around its neck carefully, pass Hernia km fe.

his director under any of them which seem to be

constricting the hernia, make a sufficient incision into them with the

hernia knife, and then try to reduce the hernia. This will often succeed
when the stricture is entirely external to the s-ac. The hernia being re-

duced, the wound is sewn up. But if this attempt has failed, or if from
whatever cause the surgeon is unwilling to try it, the sac is next to be

divided. This should be done with all imaginable care. If the tension

is not very great it is better to pinch up a fold and divide it with the edge
of the knife turned horizontally, so as not to endanger the gut, much in

the same way as the sheath of an artery is opened. When the sac is too

tense to permit this it must be gently scratched through till the fluid or

gut underneath is reached. In the great majority of eases there is some
fluid in the sac, the escape of which gives conclusive proof that the sac

has been opened, but in some instances the gut and the sac are completely
in apposition, and if the greatest care be not used the bowel may be

wounded, as has often happened. The little hole in the sac is enlarged
on a director freely enough to allow a complete view of the whole con-

tents of the sac. The surgeon passes his finger along the gut or omen-
turn to the ring, and then feels the stricture with his nail. He carries

the hernia director along his nail under the stricture, and then insinuates

the cutting edge of the hernia-knife beneath the constricting band, and
divides it to a very slight extent. If this does not allow the easy reduc-

tion of the hernia, another little nick must be made in the same or

another part of the stricture, so that the bowel can be reduced without

dangerous violence. Finally, the reality of the reduction must be put

beyond doubt by passing the finger through into the peritoneal cavity,
and then the wound is to be sewn up and a pad and bandage applied.

Every step in the operation thus summarily described has its own diffi-
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culties and dangers, and presents many points for observation. I will try

briefly to indicate those which are most important.
In the first place, with reference to cutting down upon the sac. It is a

matter of great consequence for the rapid and satisfactory performance
of the operation to be able clearly to recognize the sac from the mem-
branes which surround it, nor is this at all easy. The subperitoneal fat

often so closely resembles the omentum that the operator is tempted to

think that he has opened the sac without knowing it. But on trying to

pass his finger round the supposed omentum and up into the peritoneal

ring, he will find that he cannot do so, and the error will be manifest.

Much time is sometimes lost in carefully dealing with membranes taken
for the sac which are merely the investing fasciae or the membraniforra

layers of the common cellular tissue. But the sac is usually recognized
by its more distinctly fibrous appearance, and by the color of the fluid

which is seen through it.

Comparison of the Extra- and Intra peritoneal Operations. The parts

constricting the hernia external to the sac are usually very perceptible
when the operation without incision of the sac is indicated, and in ordi-

nal*)
7 cases of strangulation I can see no motive for exposing the perito-

neal cavity. It is true that the statistics of the two operations do not

show any such striking differences in rate of mortaltt^ as to be decisive

of the question, for allowing, as Mr. Bryant's
1

figures show, that the death-

rate is lower after the operation performed external to the sac, yet it

seems probable if not certain that the cases were more favorable. But
common sense (which I hold to be a better guide than statistics) appears
to me to be in favor of leaving the sac untouched if possible. A surgeon
attempts to reduce a hernia by taxis

; failing in this, he thinks it neces-

sary to operate. If he could reduce the hernia without cutting the skin

he would be well pleased, for experience will have taught him that death
is excessively rare after successful taxis. Surely, then, we may argue, if

it could be conceived that the mere division of the skin could make the

hernia reducible he would not incise the deeper parts ;
if the mere

division of superficial bands of fascia would make it reducible he would
not expose the sac. Similarly, if the division of the constriction above
the sac enables him to reduce the hernia, wh}

r should he open the peri-
toneum ? The only conceivable motive is in order to obtain a view of the

hernial contents, in case it should prove unadvisable to attempt their re-

duction, and therefore it may be admitted that in cases where the taxis

is contraindicated (see p. 621) the sac should always be opened at once.

And, of course, if no constriction can be found external to the sac, and
the surgeon is clear that the neck of the sac forms the stricture, no good
can be done (and some harm perhaps may) by trying in vain to reduce

the gut after having divided some structures which are not really on the

stretch. But when any definite stricture external to the sac can be made
out it should be incised. I have often reduced herniae by this operation,'

2

and have never had to regret it.

Seat of Stricture. The seat of stricture varies much for different kinds

1 Practice of Surgery, p. 343.
2 I may perhaps mention that an erroneous idea prevails that the operation exter-

nal to the sac is not practiced at St. George's Hospital. Possibly we may not form so

high an opinion of its advantages as some do, and may not therefore attempt it so

frequently, but it is certainly used in all the cases which seem to the operator appro-

priate. The reader may refer to Sir J. Paget's Clin. Lect
, p. 127, and Mr. Howard

Marsh's note on that passage; also to a paper by myself in the 3d vol. of the St.

George's Hospital Keports, p. 322.
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Strangulation of a hernial tumor by the

neck of the sac, at the internal abdominal

I--,-!
, Hug. This preparation was taken from the

lakes
bo(iy of a pat ient who was admitted with a

of hernia. In those forms, as the femoral, which are surrounded by \cry
tight fibrous structures, these are very liable to be the agents, or at least

the chief agents, of constriction, while

in other eases the sac itself is alone con-

cerned in producing the strangulation,
which will last even when the sac and
its contents have been liberated from all

the surrounding parts, as in reduction

en maxse. This is partly illustrated by
the accompanying case and drawing.
In such cases it is evident that the con-

striction cannot be relieved without

opening the sac, and in many cases

where the main agent of strangulation
is anatomically external to the sac,
such as the deep crural arch or Gimber-
nat's ligament in femoral hernia, yet it

has become so buried in and incorpo-
rated with the neck of the sac that prac-

tically it is impossible to divide it ex-

ternal to the tumor.

Inspection of Contents of Sac. When
the sac is opened the nature of the fluid

which it contains should be noticed, in

respect of prognosis. If it be merely
thin serum it is so far favorable.

Of lymph Speak Of Commencing illflam- strangulated hernia, the size of a mail's fist,

{nation Of the bowel;
x

blood, Of bmis- Attempts at reduction were made in vain;

ing by taxis or unusual congestion from
and^rcsh aUen^pts^were nVd'oub* mad^as^he

tight stricture; a dark, sanious, fetid tumor suddenly disappeared, although' at the

Condition, of commencing gangrene; time the hernia was said to have disappeared

and bubbles of gas, ofperforation ofthe
without bdng touched - The man died six

,
, 1.1 /r and a half hours afterwards, unoperated on.

bowel, which, if not gangrenous, is rup- The hernial tumor was found to be eutirely
tlired or ulcerated, and should be Care- within the inguinal canal, the external ring

fully examined in order to detect the being quite free.

spot.

Now, the stricture being divided, the condition of the sac and of the

hernia absorbs the most careful attention of the operator. If there is both
omentum and gut in the sac the first point will be so to disengage them
from each other that the latter can be separately returned. In some
cases the whole sac is closely lined with omentum, and when this is the

case there is the strongest reason for apprehending that it is a case of
what Mr. Hewett has so well described as " an omental sac," in which
the bowel descends into the centre of a mass of omentum, and is con-

stricted within the sac so formed, by the thickening of the tissue at its

neck. This may happen in any form of hernia, though it is most com-

mon, I think, in the umbilical. In such cases the omentum must be care-

fully torn or scratched through until the bowel is found inside, when the

finger must be passed along the bowel, the director inserted below the

ring of the omentum, and the constriction incised just sufficiently to ad-

1 As a surgical curiosity I may mention the presence of a loose body in the hernial

sac, an example of which is related in Path. Trans., vol. xv, p. 96. These loose bodies

bear considerable resemblance to the loose cartilages. They are formed by aggrega-
tions of lymph and fibroid tissue, often, as it seems, in appendices epiploicse, which
then become detached

; sometimes, perhaps, as the result of contusion.
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mit of the return of the bowel.

FIG. 291.

Of course, in so dealing with a vascular
structure like the omentum
haemorrhage may be caused,
but unless the omentum be
divided the relief of the

strangulation is impossible.
Treatment ofthe Strangu-

lated Bowel. The omentum
being unravelled, or if neces-

sary divided, the bowel is

exposed ;
or if there be no

omentum in the sac the gut
comes into view at once, and
the surgeon has to decide
what to do with it. In all

ordinary cases the decision
is instantaneous and the gut
is reduced at once, for it is

important not to expose it

to the air a moment longer
than is necessary. But it

is by no means easy to re-

duce a large tense mass of
bowel even when one has it

in one's hands, and much
patience and care is neces-

sary to avoid bursting it. In

dealing with a large mass of
bowel the operator should

try to pass one end back at

a time (and if the upper end
can be distinguished from
the lower he -had better be-

gin with that) by gently
pressing the contents of the

bowel into the abdominal

An "omental sac," from a case in which the stricture was
relieved by operation, the omentum being divided in order to

reach the bowel, a points to a dense fibrous membrane, ap-

parently a condensation of the different fascia and neigh-
if f , f

boring areolar tissue, b to the peritoneal sac
; c, the external c v IIJ

surface of the omentum, which is spread out over the interior

of the whole of the hernial sac
; d, the wound made in the

operation ; e, the testicle.

This preparation is from one of the cases referred to by Mr-
Hewett in Med.-Chir. Trans.

,
vol xxvii, and is in the Museum

of St. George's Hospital.

after it with a kneading
motion of the two hands.
An assistant steadies the

rest of the bowel and follows

the movements of the sur-

geon. When once a part of
the gut is reduced the rest soon follows. Operators have even found it

necessary in cases of extreme distension of the bowels to prick them in

one or two places with a needle and evacuate the air from them. As they
collapse and the three coats slide on each other the punctures in them no

longer correspond, so that no extravasation of faeces follows. But this

cannot be necessary except in very rare cases.

If the bowel is found ruptured by previous taxis, or if it gives way
during the efforts at reduction, yet is tolerably healthy, the rent should
be sewn up with the continuous suture, and the bowel returned,

1 and the

1 For a case in which this was done with perfect success, see a paper entitled Re-
marks on two Cases of Strangulated Hernia, in the St. George's Hospital Reports,
vol. iii.
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same course should be followed in case of an accidental wound or punc-
ture with the knife.

('Ircration. The bowel may be ulcerated at the seat of stricture,

though healthy in other parts. This ulceration begins on the mucous
surface, and is always seen to be more extensive on the inner than the

outer face of the bowel, even when it has penetrated all the coats of the

gut. It may, therefore, be going on without being at all perceptible ex-

ternally ;
and for this reason, and also because traction on the weakened

bowel may break it down, while it otherwise might recover, I think the

advice generally given to draw the herniated bowel down so as to exam-
ine the part constricted and ascertain the absence of such ulceration, is

mistaken, and 1 would only do so if the escape of air shows that perfora-
tion has occurred somewhere. The reduction of a bowel in which such

ulceration is impending is by no means necessarily fatal. I have seen

many cases in which after a few days faecal fistula has followed in all

probability from this cause, yet the patient has completely recovered.

The ulcerated part has been shut off from the general peritoneal cavity

by inflammatory effusion before perforation has occurred. These fistulas

sometimes remain permanent, but more frequently contract and ultimately
heal.

Reduction of Inflamed Bowel. In all states of inflammatory degenera-
tion short of gangrene I think the counsel given by Aston Key to reduce

the bowel into the peritoneal cavity is judicious. It is more likely to

recover itself there than if left protruding, and if it does not do so faecal

extravasation into the peritoneal cavity is by no means common. On
this subject, however, every operator must follow his own judgment.
There is no question that a gangrenous bowel, including one in which

gangrene though possibly not present is absolutely commencing, should

be left in the sac, the stricture having been freely divided. And it is

better, I think, to lay the gut open and attach it round the wound, not

because there is any chance of its receding into the belly for it is glued
to the neck of the sac by inflammatory adhesions but in order that the

rest of the wound may be united and a free exit left for faeces at the

artificial anus. Gangrene of the gut, if complete, is unmistakable : its

earlier stages are marked by mottled greenish discoloration of the bowel,
loss of lustre, and formation of blebs under its serous coat, as well as by
the before-mentioned characters of the serum in the sac.

Treatment of Strangulated Omentum. The practice of different sur-

geons differs in dealing with the omentum, when in a morbid state, either

from bruising or inflammation. At St. George's Hospital our practice is

to surround it at its neck with a stout double ligature and cut it off,

leaving the ends of the ligature projecting out of the wound, and this

seems as successful as an}
T other plan. Others prefer simply to leave it

in the wound, a plan which has the assumed advantage that the omentum
becomes consolidated to the ring and may act as a plug, preventing the

return of the hernia; but it has the drawback of prolonged suppuration
in the unhealthy mass, and possible imperfect closure of the ring, so that

instead of being obstructed it may be, on the contrary, kept permanently
open. Others again having cut off the omentum tie each vessel which

they find bleeding in it. If this plan is adopted it is best to secure the

neck with a clamp before cutting the mass awa}
T
. The objection to it is

that vessels which do not show while exposed may bleed on being re-

turned into the abdomen. On the whole, I have seen no reason to try any
other than the first method. When the omentum adheres to the sac it

should be removed.
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If the gut be adherent to the sac it is probable that the adhesions will

be too extensive to be separated ;
at least it has been so in the instances

which I have seen, and it is necessary to leave the bowel where it is, after

dividing the stricture freely.
1 But it is a very unfavorable element in the

prognosis.

Operation in Case of Reduction en masse. In cases of suspected re-

duction en masse the operation is of much more complicated and difficult

character. The external opening must be made very free, and the ring
must be clearly exposed. In cases of inguinal hernia an incision is made
on a director up the spermatic canal, and the surgeon feels with his

finger for the sac or the bowel as the case may be. When this has been
found it is, if possible, to be exposed by incision

;
in any case it must be

drawn gently down till the parts are fairty in sight. Then the sac, if un-

opened, is to be freely incised, and the dissection conducted along the

bowel till the seat of stricture is reached and the constricting tissue so

fully divided that the finger can be passed along the bowel without re-

sistance into the peritoneal cavity; and not till he is perfectly satisfied

that no further constriction exists should the surgeon try to reduce the

intestine. In cases of femoral hernia the position of the sac is probably
less deep, but care must be taken to avoid injuring the femoral vein.

When the operation is completed the wound is to be carefully adjusted
and dressed, and then it is usual to put on pressure with pad and band-

age. This is perhaps absolutely necessary only when the patient is

troubled with cough, in which case the gut might certainly reprotrude ;

and I have seen it do so even under the pad, requiring the wound to be
laid open and the gut reduced afresh. Under ordinary circumstances
the bowel would probably remain iu place without any special dressing;
but the pad does no harm, and gives some support to the wound. It

need not be used after the first dressing. The spica bandage is put over
the pad, as figured in the chapter on Minor Surgery.

After treatment. The after-treatment of cases of hernia which go on

favorably is generally very simple. No length of constipation is now held

to necessitate a resort to purgatives, so long as there are no symptoms
calling for their administration. Cases do perfectly well in which the

bowels do not act for a fortnight, and even a longer period. And it seems
most rational to avoid any disturbance of an intestine which has just

undergone so serious an ordeal as exposure and operative reduction

involves. Yet the indiscriminate resort to opium and the extreme horror

of purgatives which some operators display appear to me unnecessary.
Unless there is some special indication from pain or restlessness, or some

threatening of peritonitis, I see no reason for administering opium, unless

perhaps a single dose or a single subcutaneous injection to procure tran-

quil sleep after the operation. And when the abdomen is becoming dis-

tended from constipation much relief will be found from evacuation of the

bowels by an enema
;
or if there is also a foul state of the tongue, by a

gentle purgative.

Sequelae of Strangulation. A few other points deserve notice in speak-

1
English surgeons are, I think, unanimous in recommending the reduction of the

gut, under almost all circumstance?. Yet some French surgeons advocate, on the

contrary,
" kelotomy without reduction " as the universal practice. This proceeding

is, I think, only justifiable when the surgeon cannot reduce the herniated gut with-

out dangerous violence. It loses the great advantage of the immediate closure of the

parts about the neck of the sac after operation, whereby the peritoneal cavity is at

once isolated, instead of being kept in open communication with a suppurating sac.
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FIG. 202.

ing of the phenomena of strangulation, and of the operation for its relict.

In the first place, I would observe that

although the taxis if successful in

wholly reducing the bowel is hardly
ever followed by any symptoms what-

ever (so tliat the patient is at once re-

stored to his usual health), yet this is

not always the case. I have seen two
or three cases, in the course of an ex-

perience of about a quarter of a cen-

tury, in which peritonitis has persisted
after the reduction of the bowel, and
has proved fatal.

1 And a case lately
occurred under my care in which after

the reduction of the herniated intestine

it sloughed, and the patient died about
ten days after the reduction with very
obscure symptoms, which afterwards
were found to depend on gangrene of
the bowel formerl}' contained in the

sac, without any general peritonitis.
TheboWelafterstrangulatkm,tnough

Contraction of the bowel after strangulation.
The portion which has been in the hernial sac

,

neither ulcerated nor gangrenous, is The bowel above is much dilated, that below is

Often SO inflamed as to be Unable to of the natural calibre. The contraction is due

resume its functions at Once. Thus,
to induration and thickening of all the coats of

n, ,, , , , ,. the bowel. The patient, a woman, had been
even after the Complete reduction Of

operated on for femoral hernia. Attheopera-
the bowel, Constipation and Vomiting tion the bowel was found considerably inflamed.

not imfrequently continue
;

in fact,
She went on Prettv wel1 for a time

> complain-

constipation without vomiting almost ^^^X^^
invariably follows Strangulation, and is fitted about a month after the operation, but

no doubt Salutary, as providing rest the 8riPinS and constipation became worse, and

for the injured intestine. But some- jXE^WjSSStfS
times it appears as if the bowel were bowel. On post-mortem examination, how-
more permanently injured, as it Was in ever, no perforation was found, nor anyperi-

thecase from which the accompanying nttta, but tte Wwel WM much ulcerated on

,.
J its mucous surface. St. George's Hospital Mu-

figure was taken, in which the bowel seum, Ser. ix, NO. 84 c.

which has been strangulated is seen
much thickened, narrowed, and obviously incapable of the natural action,
and the distension of the bowel above the seat of stricture is considera-
ble. The history shows this to have been the result of the inflammation
caused by the stricture.

Peritonitis after the operation for hernia is a very common cause of

death, being sometimes connected with inflammation of the bowel
;
at

others with inflammation spreading from the wound. It must be treated

by free leeching, if the symptoms are those of the acute form of the dis-

ease, fever, rapid and hard pulse, great pain in the belly, with frequent
vomiting and tympanitis. After the leeches bleeding should be en-

couraged by warm fomentations, and the addition of mercury to the opium,
which is indicated in all forms of traumatic peritonitis, may be useful.

The low form of peritonitis is even more fatal, in which there is little pain,
and a low irritable pulse, with dry brown tongue, the nature of the affec-

tion being marked rather by vomiting and tympanitis than by any other
more definite symptoms. In such cases the peritoneal cavity will be found

One of these cases is reported in the St. George's Hospital Keports, vol. iii, p. 326.
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filled with purulent serum, and there will most likely be pus diffused

among the meshes of the subperitoneal tissue. Here reliance must be

placed mainly on opium, stimulants, and fomentations, all depressing
measures be avoided

;
but the treatment is rarely successful.

Artificial Anus. Two different conditions lead to the discharge of
faeces from the wound after operation, which ought to be distinguished
from each other by appropriate names. They are, however, usually con-
founded under the common designation of " artificial anus," which is only
appropriate to one of them. The one, which should be called faecal fis-

tula, depends on the ulceration of the bowel in the course of the stricture

above described. A portion of the faeces passes from the wound, but
another portion usually, if not always, is voided by the natural passage.
In this case, as the ulceration has made its way from the interior or mu-
cous surface, it has caused a limited inflammation of the serous coat by
which the ulcerated portion of the bowel has been glued to the parietal

peritoneum coating the wound, the discharge from the bowel is directed

externally, and thus extravasation of faeces into the peritoneal cavity is,

under ordinary circumstances, prevented. If this should not be the case

profound collapse occurs, speedily followed by death. More commonly,
however, there is no very great inconvenience connected with this acci-

dent beyond the appearance of faeces in the discharge, an event which

FIG. 293.

A, the internal, and B, the external, views of a preparation showing the state of parts in artificial

anus after an operation for femoral hernia.

In the first figure may be seen the larger size of the coil of intestine (a), which is nearer the stomach
and has transmitted the faeces, in comparison with that of the lower coil (b), the very acute angle at

which they join, and the small extent of the union of their internal or peritoneal surfaces. In B may
be seen the aspect of the opening on the skin, and the projecting septum (eperon of Dupuytren), which

divides it into two parts, and which must be destroyed, in order that faecal matter can pass from the

upper to the lower part of the bowel. The projection of this septum would doubtless have increased

had the patient lived longer. She was pregnant, and died after miscarriage about three weeks from

the date of the operation. St. George's Hospital Museum, Ser. ix, No. 102.

may be apprehended when the gut has been seen at the time of operation
to be much inflamed, and when (with or without preliminary pain in the

wound) the discharge has been noticed to be foul and offensive. I have

seen many such cases terminate in complete recovery, the faeces passing

by the anus in gradually increasing quantity until the fistula has been

soundly healed. Beyond rest in bed and the avoidance of constipation I
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do not know any treatment which can be adopted, nor in cases where the

fistula has remained permanent have I ever heard any surgical mea-mv>
proposed.
But the condition to which the name of artificial anusis appropriate, and

to which it should be restricted, is that which is shown by the annexed illus-

trations (Fig. 293). It is caused by gangrene of a considerable portion
of the wall of the gut, leading to a state of parts which can only be reme-
died by a surgical operation. Whilst the gangrenous part of the bowel
has been separating, the living portions have been contracting adhesions
to the parietal peritoneum, and the bowel, bent at an angle, is found (as

in Fig. A) adherent to the wall of the belly all round. The superficial gan-
grenous portion of the knuckle of intestine having come away, a large
orifice is left (as shown in Fig. B), in which the upper and lower coil are

seen to open, much like the muzzle of a double-barrelled gun, except that

one is larger than the other, especially after a time. For the lower coil

of intestine (6), as it no longer transmits any faeces, shrinks up and be-

comes smaller than the upper, sometimes obliterated and cord-like. The

septum between the two orifices, called by Dupuytren the eperon, or spur,
on account of its prominence, is formed by the posterior wall of the intes-

tine at the junction of the two coils, and it is projected forward by the

bowels which lie in the receding angle be-

tween the two. The angle of junction is FlG - 294-

generally very acute, and this spur is some-
times of considerable length. It is this pro-

jection which diverts the faeces from the

upper bowel through the skin wound and

prevents them from passing into the lower

part of the bowel. Therefore, so long as this

spur remains the condition is incurable, and
the first step in the surgical treatment of

artificial anus is so far to destroy the dperon
as to permit the passage of feces directly
from the upper iito the lower bowel. This
is effected by the gradual pressure of Du-

puytren 's enterotome. One blade being
passed up each of the coils of bowel as high
as is deemed necessary, they are connected

together and are brought into close contact

by means of the screw. This is twisted

tighter and tighter as ma}' be necessary until

the instrument ulcerates through the walls

of both intestines and drops off. While this

ulceration is in progress, the peritoneal sur- Dupuytren's enterotome.

faces of the two coils of intestine pour out

lymph and adhere together all round the portion included in the blades
of the enterotome. This prevents any effusion of feces into the peritoneal

cavity. The contents of the upper bowel (a) now pass freely into the

lower bowel (b) within the peritoneal cavity, the eperon withers away, and
the wound contracts. It may possibly heal of itself. If not its edges
must be cautiously refreshed and a piece of skin be transplanted into the

opening, if the orifice is too large to admit of the edges being brought
into direct contact.

The dangers connected with this operation are main!}' two. One is that

a coil of bowel may lie in the receding angle between the two coils a and

6, Fig. A, and this may be caught or bruised by the enterotome. To avoid
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this all imaginable care should be taken to examine well with the two

forefingers in order to make sure that there is nothing except the walls
of the bowel between the blades of the instrument. The other clanger is

that the adhesions may not form sufficiently, and that the faeces may
escape into the peritoneal cavity.

I ought not to quit the subject without adding that there are cases in

which the sloughing of a considerable portion of bowel may take place,
and }^et no permanent artificial anus may result. Thus Mr. Hey relates

an instance from Sir A. Cooper's practice in which the bowel, in an opera-
tion for femoral hernia, was found extensively mortified

;
an incision an

inch and a half long was made in it, and its contents evacuated. The
mortified portion of intestine separated by sloughing, and from the length
of the incision it seems certain that it must have comprised the whole cir-

cumference of the bowel
; yet soon afterwards the faeces passed naturally

and the wound ultimately healed, the patient, a woman, passing through
the efforts of parturition afterwards without ill effects. In such cases
some accidental adhesion probably has prevented the two coils of bowel
from becoming bent at an angle with each other, and has thus hindered
the formation of the projection of the posterior wall of the bowel which
directs the faeces out of the wound.

We must now speak of the various anatomical forms of hernia, and of
the treatment appropriate to each, and first of inguinal hernia.

Inguinal hernia is divided into two varieties, according to the position
of the neck of the sac with regard to the epigastric artery. If the neck of
the sac be internal to the artery it is called a direct or an internal hernia;
if external, an oblique or external hernia. The latter is much the more
common. The oblique variety passes out through the internal or deep
abdominal ring, traverses the spermatic canal, appears below the skin

through the external or superficial ring, and then drops into the scrotum.
Its coverings, therefore, will be the skin, subcutaneous tissue and super-
ficial fascia, the intercoltimnar fascia, the cremaster muscle, the infundi-

buliform fascia, the subperitoneal cellular tissue, and the peritoneal sac.

Different Forms. There are numerous forms of oblique inguinal hernia.

The first is the congenital, in which the internal abdominal ring and the

infundibuliform process of the peritoneum have never been obliterated,
but the general peritoneal cavity communicates freely with the cavity of

the tunica vaginalis. When this communication is of very small size no

symptoms need be caused by it. It is recorded that in the post-mortem
examination of Sir A. Cooper's body a minute canal was discovered lead-

ing from the internal ring to the tunica vaginalis on both sides
; yet he

never suffered, as far as is known, from either hydrocele or hernia. When
too small to allow the passage of the bowel or omentum it may give rise

to hydrocele. Larger communications will give rise to hernia. An exam-

ple is figured below (Fig. 295), in which this communication existed on
both sides, and will serve to illustrate the state of parts which predis-

poses to congenital hernia. Such a state of parts may, however, long con-

tinue before the hernia actually makes its appearance. I have known the

hernia to show itself for the first time after the age of forty, and even later

periods have been recorded. By congenital hernia, therefore, is meant
in surgical language not precisely a hernia originating at or before birth,
but a hernia which takes place through a congenital opening. The pecu-

liarity of congenital inguinal hernia is that the gut and testicle are in con-

tact. When fully formed and large the testicle is buried in the bowels
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instead of being below or behind the tumor, as in ordinary inguinal

hernia; but it is impossible without operation to do more than sunniM-

the precise nature of the hernia apart from a trustworthy history. At the

operation the presence of the testicle in the sac is conclusive. Congenital
hernia may be known in the infant from congenital hydrocele by its want
of transparency, the hydrocele being always quite transparent, and also

by the feeling of gurgling in the bowel, which is rarely absent.

Retained Testis. There are other congenital conditions which may in-

volve the existence of inguinal hernia. Of these the most frequent is the

retention of the testis in the inguinal canal. This keeps the internal

ring patulous, and a hernia may easily come down which usually adheres
to the testicle, but which may pass beyond it even into the scrotum.

The annexed engraving (Fig. 290) illustrates this. It shows the testicle,

Fro. 295. FIG. 296.

FIG. 295. Non-closure of the pouch of the tunica vaginalis, from a case in which this state of things
existed on both sides. On this, the right side, there was no hernia, the ring not being sufficiently dis-

tended. But on the opposite side a hernia existed which was strangulated and was operated on with a

fatal result. The patient was five months old. St. George's Hospital Museum, Ser. ix, No. 82.

FIG. 296. Retained testicle and sac of congenital hernia, seen from the abdomen. The testis is the

globular body with a narrow neck seen on the left side of the drawing, the more cylindrical tumor to

the right, and behind it is the hernial sac.

The scrotal cord is attached to the testicle and descends beyond it through the inguinal canal, and
the gubernaculum is plainly shown in the preparation attached to the testis. The retained testis is

healthy and natural in character, as determined by the microscope ;
the spermatic cord and the testicle

are adherent to the abdominal aspect of the internal inguinal ring. St. George's Hospital Museum,
Ser. ix, No. 91.

which is adherent to the internal inguinal ring, along with the spermatic
cord, and has evidently been occasionally in the canal and at other times
in the abdomen. Connected to the testicle is a hernial sac, which can
travel independently of the testicle, outside the inguinal ring.

In all cases of hernia it is most necessary to examine the scrotum care-

fully, and if it is found that the testicle has not descended on that side,
then a very careful examination of the inguinal canal should be instituted,
in order to see whether the testicle is detained there, and if any bowel
can be felt to adhere to it, or to move independently of it. The mere
retention of the testis in the canal, together with some accidental lesion,
will produce pain and vomiting ;

and if constipation be also accidentally

present, I have more than once seen it mistaken for strangulated hernia.

41
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When the nature of the case is plain, if symptoms of strangulation be

present, the operation should be at once performed ;
and it is better, I

FIG. 297. FIG. 298. FIG. 299.

FIG. 297. Diagram of congenital inguinal hernia. The process of peritoneum which passes down
with the cord (funicular process) remains freely open ;

the general cavity of the peritoneum is, there-

fore, identical with that of the tunica vaginalis testis forming the hernial sac, the bowel contained in
which is in direct contact with the testicle.

FIG. 298. Diagram of the (assumed) condition of the parts in an infantile hernia. The tunica vagi-
nalis (1) is closed above, at or near the external inguinal ring, but its funicular portion is open. The
bowel in the hernial sac lies behind this funicular portion, and is represented in the diagram as having
made its way between the funicular process and the cord. The relation of the sac to the cord seems,
however, to be variable. The bowel is covered in cutting down from the skin by three layers of peri-

toneum, viz., 1 and 2, the opposite surfaces of the funicular process, and 3 the anterior layer of the

peritoneal hernial sac.

FIG. 299. Another variety of infantile hernia (the encysted form). The bowel instead of passing
behind the closed funicular process has distended the membrane which closes its upper end, and has

pushed itself into the funicular process, the upper or back wall of which envelops it. In this case,

therefore, the hernial sac is furnished by the funicular process itself, and only two layers of peritoneum
cover the intestine.

think, to remove the misplaced testicle. Such testicles are constant
sources of trouble, and it seems very dubious whether they are of any
real use.

FIG. 300. FIG. 301.

FIG. 300. Diagram of the common scrotal hernia. The tunica vaginalis is seen behind and below,
and is represented as distended with a certain amount of hydrocele fluid, but quite distinct from the

hernial sac.

FIG. 301. Diagram of partial obliteration of the funicular process, to illustrate the formation of the

hernia "en bissac" and of cysts in the cord (encysted hydrocele of the cord). The cavity of the tunica

vaginalis testis is closed at c; the funicular process is also separated from the peritoneal cavity at a,

the situation of the abdominal ring. There is also another septum at b. When one or more of these

septa are absent or imperfect various conditions occur, as explained in the text.

FIG. 302. Diagram of the formation of the "hernia into the funicular process of the peritoneum"
of Birkett and of the "hernie en bissac" of French authors. Referring to the diagram, Fig. 301, the

septum or obliteration at c is supposed to be absent, so that the tunica vaginalis is open as high as the

septum, b, which is imperfect, or has given way from some accidental cause. In the diagram the septum
at the external abdominal ring, a, is drawn as being widely open, but strangulation may occur either

in this septum or at b, somewhat lower down, or at both.
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If the hernia be not strangulated the question of wearing a tru-

curs. Whenever a truss can be tolerated it should be worn, irrespective
of the probability of atrophy of the testis from its pressure. For the

disuse of the truss certainly entails risk of increase of the hernia and of

strangulation ; while, if the testis is incapable of secreting (as most of

these retained testes seem to be) its atrophy is a matter of no conse-

quence. Generally, however, the organ is too sensitive to bear the pres-

sure, and then a suspensory bandage, or a concave pad, must be fitted.

If the testicle is liable to frequent attacks of inflammation it may be
worth the patient's while to submit to its removal, in which case care

must be taken not to wound the hernial sac.

The next form of oblique hernia is that described by Mr. Hey under
the name of hernia infautilis. and which is also called encysted hernia.

In this form the communication between the peritoneal cavity and the

infundibuliforrn process leading into the tunica vaginalis is obstructed at

or about the external (or superficial) ring, but the process itself is not

obliterated, so that the cavity of the tunica vaginalis extends up to the

external ring. Then a hernia comes down and generally slips behind
this upper prolongation of the tunica vaginalis (Fig. 298) ;

but the her-

uiated bowel may bury itself in the upper end of the infundibuliform

process and thus be encysted by it (Fig. 299). This may occur in con-

sequence of adhesions having obstructed the neck of the infundibuliform

process and formed a membrane. This membrane, being distended by
the protruding bowel, forms a hernial sac for it.

It seems certain also that there may be two other forms of congenital

inguinal hernia, viz., one where the funicular process is obliterated at its

lower part, so that it is not in communication with the tunica vaginalis,
but the upper end and body of this process is not obliterated, so that

the peritoneal cavity extends down to the testicle. This remains usually
without any hernia till the commencement of adult life, when in some
violent effort a hernia suddenly comes down and is often acutely strangu-
lated. Or the state of parts ma}

7 have been that which has just been
described as the initial stage in .the formation of infantile or encysted
hernia, i. e., the upper end of the funicular process may have been ob-

structed, and this obstructing medium may have given way, causing a

hernia, which now is really one of the congenital form, and which also

will probably be acutely strangulated. It is in this way that Mr. Birkett

explains the indubitable fact of the frequent occurrence of acutely stran-

gulated inguinal herniae, in some of which the testicle is found in the sac,
and not in others. Hey, in describing his infantile hernia, has pointed
out that the membrane which shuts off the cavity of the peritoneum from
the expanded or infantile tunica vaginalis (Fig. 298) may give way again
and admit a hernia into the cavity containing the testicle, the hernia

being therefore of the congenital form, though it does not occur congeni-
tally nor from congenital patency of the funicular process ;

and he cites

a passage in which William Hunter had pointed out the possibility of
this event, though he had never seen a case (Key's Pract. Obs. in Sur-

gery, p. 229).
The other forms of inguinal hernia are acquired, i. e., they form slowly,

the inguinal canal being in the condition natural to the adult (Fig. 300).
Bubonocele. The peritoneum, containing omentum, gut, or both, is

slowly projected at the internal ring down the scrotat canal. If the

hernial tumor has not reached the external ring the disease is termed
bubonocele. It presents a small rounded swelling, traceable to the inter-
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nal ring, where it becomes lost without any neck, very little movable, with
an impulse on coughing, and reducible under ordinary circumstances.
Its diagnosis is sometimes difficult, the affections with which it is most
liable to be confounded being enlarged inguinal glands and encysted
hydrocele of the cord. Neither mistake is possible, however, when the
bubonocele is completely reducible, and presents a distinct impulse. If

the symptoms of strangulation should be present they are always a suffi-

cient reason for treating the disease as a hernia and cutting down on the

tumor, though there is no doubt that a cyst lying high up in the cord

may so far simulate a bubonocele as to deceive the best surgeons, the

S3
r

mptoms having depended on the strangulation of some small deep-
seated hernia (such as obturator hernia) or on strangulation of the bowel
inside the peritoneal cavity (see Figs. 275, p. 612, and 308, p. 651). Usu-

ally, however, a cyst in the cord or an enlarged gland can be pulled down
sufficiently to convince the surgeon that it is separate from the internal

ring. Besides which the cyst, if it is at all large, will show its character-
istic transparency on very careful examination, and the position of the

inguinal glands is not exactly that of inguinal hernia. However, when
any doubt exists and the S3-mptoms of strangulation are present, it is

far more prudent to ascertain the nature of the case by an exploratory
operation.
The common external or oblique hernia forms a large tumor which lies

generally above or in front of the testicle, with a long neck reaching up

FIG. 303.

An oblique inguinal hernia. The sac contains a large amount of oraentum. The testicle is seen at

its lower part. Running round the ner.k of the sac and close to the inner border of the ring may be

seen the epigastric artery (a), the position of which and of the internal ring, concealed here by the

omentum in the sac are indicated by dotted lines.

to the position of the internal ring, the cord being generally behind it,

though instances are not wanting in which the cord is spread over the

front of the tumor, or in which the elements of the cord are separated
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and lie on either side of the neck of the sac. The abdominal muscles
are tightly spread over the upper part of the neck of the sac in the

canal; and I have met with several cases in which strangulation has IMMMI

produced by tight bands running across it, probably portions of tin* trn-

don of the external oblique, on the division of which the hernia was at

once reduced. The neck of the sac is often most tightly constricted at

the internal ring (see Fig. 290, p. 633), and this lies at a very great depth
when there is a large hernial tumor, besides which there are often one or

more minor constrictions in the course of the canal which must be di-

vided before the operator arrives at the ring. So that the operation is

often both severe and troublesome. 1 The epigastric artery lies close to

the inner margin of the ring (Fig. 303) and at its lower border. The

FIG. 304.

The same hernia seen from the outside. St. George's Hospital Museum, Ser. ix, No. 72.

incision into the neck of the sac should therefore be directed upwards.
When the hernia is of gradual formation and old standing the neck be-

comes much more oblique and relatively shorter, so that its mouth is

more easily reached. Such herniae, also, are far more likely to be stran-

gulated external to the sac, and to be susceptible of relief by the extra-

peritoneal operation.
The operation for bubonocele is of the same nature as that for scrotal

hernia. In both an incision is to be made along the long axis of the

tumor, which is most conveniently done by pinching up a fold of skin

transversely and transfixing it, the incision being made of sufficient

length to give easy access to the neck of the sac at the internal ring.
The various layers of fascia having been divided successively (on a

director, if they are tense), the surgeon may examine for any bands
which he can feel constricting the tumor external to the sac and divide

1 Such constrictions sometimes form real double sacs, as would be the case in Fig.
301, if the septa a and c were imperfect, and the hernia after passing through them
had become enlarged or the septa had contracted so that the gut were strangulated
at both points.
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them by passing a probe-pointed bistouiy beneath them. If the hernia
is still irreducible the sac must be opened and the neck of the tumor
traced up into the peritoneal cavity, in doing which the seat of strangu-
lation will be met with. In a voluminous tumor, with a tight, deep-
seated stricture, much care is needed (especially with an inexperienced
assistant) to keep the bowel out of harm's way while incising the stric-

ture. It is of no use to commence the reduction of the bowel until the

stricture has been so thoroughly divided that the finger passes easily
into the cavity of the peritoneum and it is of course necessary to have
the bowel and omentum freed from any entanglement with each other,
and to ascertain the absence of adhesions.

Direct inguinal hernia is far less common than oblique. It does not
occur congenitally in the male sex at least. The bowel protrudes in the

space denominated the triangle of Hesselbach, which is bounded exter-

nally I)}'
the epigastric artery and internally by the sheath of the rectus

muscle, Poupart's ligament forming its base. Two varieties of this hernia

are described in the anatomical theatre as occurring in cases where the

obliterated hypogastric artery divides Hesselbach's triangle into two

parts. In the ordinary state of parts it seems more common for the

course of this obliterated vessel to correspond pretty nearly with that of

the epigastric. Its projection inwards throws the peritoneum into two

fossae, the bottom of the internal fossa being at the external or super-
ficial ring, while the bottom of the external fossa will lie at the internal

or deep ring when the course of the hypogastric and epigastric vessels

corresponds, but will be internal to the deep ring when the obliterated

artery runs across the triangle; and in the latter case the hernia will

push before it the wall of the spermatic canal, and pass down a portion
of that canal before reaching the superficial ring. This causes a slight
difference in the coverings of these two forms of hernia. The common
form of direct hernia is covered by the skin, subcutaneous tissue or

superficial fascia, intercolumnar fascia, conjoined tendon, transversalis

fascia, and subperitoneal tissue, while the less usual form has the cre-

master muscle or fascia in place of the conjoined tendon. This is not a

matter of any consequence ;
in fact, it could only be demonstrated by

very careful dissection
;
what is of more surgical importance is to re-

member that the neck of the sac may be very close to the epigastric

artery. In the ordinary form the epigastric artery is at such a distance

as to be quite out of the way in an operation. In all cases, therefore, it

is better to incise the neck of the sac directly upwards. Direct inguinal
hernia passes at once into the scrotum, and its diagnosis is not usually a

matter of any difficulty. The neck of the sac is more superficial than in

oblique hernia, and the operation is therefore simpler, but is the same in

principle and in most of its details.

Inguinal hernia occurs also in females, and a certain amount of pro-
trusion at the external ring and into the top of the labium is very com-
mon in female infants congenital hernia which as a rule gradually
disappears without any treatment, but if unusually large requires the

constant application of a truss just as congenital hernia does in the male.

A congenital hydrocele (hydrocelc of the round ligament) also occurs in

females, and may be mistaken for hernia, though the disease is a rare

one. In infancy T am not aware that the difficulty occurs, but, in the

adult, cases have been recorded in which an operation has been necessary
in order to settle the diagnosis. The tense nature of the tumor, the want
of impulse on coughing, and in some cases its translucency, are the chief
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diagnostic marks; but in this, as in all other embarrassments of diag-

nosis, when the symptoms are snflicicnt ly urgent to justify it, an explora-
tory operation should be early performed. The inguinal hernia of later

life in females is of the acquired form and usually direct. No special
directions are necessary for the operation in either form.

Femoral hernia occurs more commonly in the female than in the male

sex, although it is by no means rare in men. The hernia is never of the

congenital form, and therefore occurs very rarely in childhood. There
seems no doubt that pregnancy and parturition predispose to it. The
neck of the sac is at the crural ring, which is tightly constricted at its

inner and upper part by the deep crural arch, the upper cornu of the falci-

form opening and Giihbernat's ligament. The pressure of these dense

unyielding structures often causes very acute strangulation, in which cir-

cumstances the symptoms are urgent and taxis unsuccessful. The neck

Fie. 305.

Femoral hernia. External view. The internal view of this preparation is shown as Fig. 306.

a shows the sac
;

b the omentum contained in it. The femoral vessels are seen on the interior of the

sac displaced outwards, so as to be thrown into a curve. The mouth of the circumflex iliac artery is

shown passing outwards, and that of a large vein is seen close to the outer border of the hernial sac.

St. George's Hospital Must-urn, Ser. ix, No. 84 a.

of the sac can be traced below Ponpart's ligament, though its fundus, or

the body of the tumor, in many cases rises up into the abdomen, lying

upon that ligament. The coverings of a femoral hernia are the skin, the

subcutaneous tissue and superficial fascia, the cribriform fascia, the sheath

of the vessels, the crural septum, and the subperitoneal tissue. The
crural ring, or the mouth of the sac, has on its outer side the femoral

vein, and the epigastric vessels lie a little above it
;
but it has usually no

important vessels at its inner and upper angle, where the incision is

made to relieve strangulation. The anastomosing artery between the

epigastric and obturator passes around the ring, and its size varies con-

siderably, so that sometimes free bleeding occurs in this incision, and in

fact I have known such haemorrhage prove fatal in a case where, the

vessels being tminjeeted, no conspicuous artery could be detected at the
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post-mortem examination. But in cases of anomalous origin of the
obturator artery the trunk of this vessel may entirely encircle the ring,
so as to be in danger of being divided at the operation. This is not

ordinarily the case even when the obturator comes off from the epigastric,
for the anomalous artery usually takes its course towards the obturator
foramen on the outer side of the sac, as shown in Fig. 306, and is quite

FIG. 306.

Irregular distribution of the obturator vessels in a case of femoral hernia. The obturator artery
arises from the external iliac close to the origin of the epigastric ;

the vein opens into the epigastric
vein. As, however, they lie on the outside of the hernial sac, they could be in no danger in an opera-
tion

; a, the hernial sac, on the inner side of which the incision would be made in case of strangula-
tion

; 6, its contents
; c. the obturator vessels; d, the epigastric vessels. This is the internal view of

the preparation in Fig. 305.

out of harm's way. But when, as in Fig. 307, the obturator vessels pass
around the neck of the sac they are liable to be wounded in dividing the

FIG. 307.

A specimen of femoral hernia in which the obturator vessels given off from the epigastric encircle

the neck of the sac. a shows the artery curving over the inner side of the sac, and just above the

letter a dark space is seen, which is an extension from the wound of the operation. The vein (cut

short) is marked by the letter ft. St. George's Hospital Museum, Ser. ix, No. 84.
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stricture, although they may accidentally escape. In the instance from
which that figure was drawn it seemed probable that the vein was
wounded at time of the operation, but the artery escaped, though it gave
way afterwards. There was considerable venous haemorrhage at the time
of the operation ;

but this was suppressed by pressure. A good deal of
omentum which was in the sac was left in the wound. Sloughing at-

tacked the wound, and then arterial haemorrhage took place, the source
of which could not be discovered. It recurred two or three times, and

proved fatal. The vein and artery were both found open, the opening
in the artery being a minute puncture, into which a bristle could just be

passed. As it is impossible to ascertain the existence of this anomalv.
the only security against injuring the vessels is to make the incision as
is consistent with the easy reduction of the hernia. 1 If the artery lias

-been wounded the surgeon may possibly succeed in securing it, either

by seizing its month and tying it, as some operators have claimed to
have done, or by thrusting a curved needle under the tissues in which
the bleeding vessel lies and passing a ligature around them, needle and
all, as in one of the forms of acupressure, or possibly 03^ the method of
"
uncipression

" recommended by Yanzetti (see page 125).

Diagnosis. Femoral hernia is not always easy of diagnosis. Enlarged
glands sometimes lie in the crural canal and exactly simulate a small
hernial tumor, the impulse in which is absent or obscure. In fact, so
close is the resemblance that exploratory operations are frequently per-
formed. And a small hernial sac may be found lying behind an enlarged
gland. The diagnosis is best made by the greater mobility of the gland,
its being isolable from the underlying parts, its having no impulse when
separated from the abdominal muscles, and its owning some cause, such
as a sore in the lower limb, buttock, anus, or parts of generation.

Yarix of the saphena vein has been mistaken for hernia, but is distin-

guishable by the fact that after reduction of the tumor which may be

accomplished easity in the recumbent posture pressure on the ring,
which would keep the hernia back, will cause the varix to reappear.

Psoas abscess has been mistaken for hernia, and has often a very per-

ceptible impulse. But the fulness in the iliac fossa which always can be
detected by careful examination in psoas abscess would alone be sufficient

for diagnosis ; besides, a strict examination will show that the region of
the crural ring is natural, the swelling being at a point below this on the
inside of the thigh, and being also perceptible on its outer side. Some
very rare cases of hernia, however, have been recorded in which a hernia
has descended on the outside of the femoral artery.
A cyst has sometimes been found to lie in the crural ring, which must

be distinguished from a hernia by the same signs as an enlarged gland.
The tumor in femoral hernia is usually small, though cases are met

with of very large hernias of this kind
;

it generally turns upwards after

reaching the saphenous opening, and requires to be drawn somewhat
downwards before the true position of its neck is seen. Immediate at-

tention should be given to it, and it should be kept rigidly reduced, since
its strangulation is very often irremediable except by operation.
The operation is exactly the same in principle as that for inguinal

hernia, only that here the crural ring and the edge of Gimbernat's liga-
ment are the points towards which the surgeon aims. An incision is

1 It is desirable on every ground to make the incision into the neck of the sac as

small as possible, for, if the neck of the sac be too much enlarged, it is very difficult

to apply a truss satisfactorily.
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made over the long axis of the tumor, somewhat internal to its middle,
and the parts are divided until the sac is exposed. Then a director may
be passed under Gimbernat's ligament (or any other constricting tissue

that can be felt), as recommended by Mr. Gay,
1 and the extraperitoneal

operation attempted. If this does not succeed the sac is to be opened.

Umbilical Hernia. The only other form of hernia which is of very
common occurrence is the umbilical. This occurs constantly as a con-

genital affection, the bowel protruding through the unclosed navel. And
there can be no doubt, from the rarity of the affection in the adult as

compared with its extreme frequency in the infant, that this congenital
umbilical hernia tends to spontaneous cure. Nevertheless, it should not
be neglected, especially when large. The bowel should be kept reduced

by means of a well-fitting pad which covers the whole ring, and which is

kept accurately applied to the belly by being let into a laced belt with

india-rubber sides. If this apparatus is too costly some extempore sub-

stitute can be easily devised. Careful attention for a few months is

almost sure to be followed by the disappearance of the swelling.
The acquired form of umbilical hernia is generally caused by the dis-

tension of the abdominal parietes. as a consequence of obesity, repeated

pregnancy, or both. The subjects of strangulation in this form of hernia

are often fat elderly women, who have had the disease for a long time
and neglected it. The ring is often of very large size, the sac almost al-

ways contains omentum, and frequently large intestine as well as small.

The hernia is covered only by the skin and expanded linea alba!, and its

orifice is often not the navel itself, but some weakened part of the neigh-

boring linea alba. Often in this hernia the symptoms which are described
as strangulation are rather those of obstruction

;
and constipation with

vomiting may continue for several days, and yet be susceptible of ultimate

relief from rest, enemata, and the administration of calomel and opium.
The hernia is very probably irreducible, the sac being coated internally
witli omentum (for in this hernia the " omental sac "

is very common),
and the symptoms are rather due to the entanglement of distended bowel
in the folds of this omentum than to strangulation by any definite band.
The obstruction may subside on the subsidence of distension

;
and the

results of operations on these irreducible hernise containing large quanti-
ties of omentum are so unfavorable that it is prudent to avoid them if

possible. The amount of pain and fever (in other words, the acuteness
of the symptoms) is the test of the necessity for an operation. If the

tumor is very tense, the pulse quick and irritable, the tongue dry, and
the patient complaining greatly of pain in the tumor and the belly, the

operation should not be delayed, especially if the vomit be inclining to

the fecal character.

The tumor is to be freely laid open in the vertical direction, the con-

tained bowel and omentum unravelled, and the finger passed beneath the

ring to feel for the point of stricture. This being divided, the bowel
should be first reduced, and the omentum then dealt with as seems
advisable.

I have seen a case in which the symptoms which were referred to an
umbilical hernia turned out after death to have been due to strangulation
of the bowel internal to the peritoneum, and fairly within reach of the

operator. Remembering this case, and that under Mr. Bryant's care,
cited on p. 613, it would be advisable if no strangulation is found in the

1 See Mr. Gay's work on Femoral Hernia.
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FIG. 308.

hernial sac to pass the finger into the peritoneal cavity, in order to

ascertain whether there is any internal constriction.

Obturator Hernia. Of the rarer forms of hernia the obturator, though
not the most frequent, is that which presents most of surgical interest,
since it has in late years been made the subject of successful diagnosis
and treatment. 1

The accompanying illustration, from a case which occurred at St.

George's Hospital before

the successful treatment of

this disease was known,
will well illustrate its main
features. The small sac

of the obturator hernia is

seen lying at the upper
and outer part of the thy-
roid foramen, almost ver-

tically below the femoral

ring, and there is a small

empty hernial sac also

in the external inguinal

ring. Mr. Birkett has col-

lected twenty-five cases

of strangulated obturator

hernia,
2 from which it ap-

pears that this variety of

hernia when strangulated
may be distinguished from

. > i . , F 3 Obturator hernia in a female, let. sixty-seven, who died in St.

inguinal Derma ny ImO-
George's Hospital, in the year 1846, from the strangulation of

ing the inguinal rings and this hernia. She had also a small inguinal hernia, but the sac

Canals empty, and from appeared to be empty. An exploratory operation was performed,

f 114-1" and proved that this was the case. In the preparation the small
femoral by the empty COn-

sac is

P
seen opened outssi(]e the external abdominal ring, and with

dition of the femoral ring, a bristie placed in it,

by the fulness Of the "
fe- Below the femoral vessels and horizontal ramus of the pubes

moral fossa" (bv which ^ie sac ^ *^e obturator hernia is seen unopened, projecting from
, j f i a f

the outer margin of the thyroid foramen, and having the nerve
1

^

Uie nat and vesse is on its outer sidv .. Jt contained a small knuckle of

Surface Of the thigh, just intestine, comprising only part of the calibre of the bowel, tightly

below Poupart's ligament, strangulated.

the floor of which is formed The case occurred before the Peration for this form of hernia

,

a
had been introduced.-St. George's Hospital Museum, Ser. ix,

by the pectmeus muscle), NO. 90.

by the fact that the fe-

moral vessels lie in front of the tumor instead of outside it, by the

position of the neck of the sac, if perceptible, below the ramus of the

pubes, and by pain which is often present in the course of the obturator

nerve. But the diagnosis is often very difficult, and in many of the re-

corded cases (as in that figured above) other forms of hernia have been

present and have complicated the case. In some it is said that no tumor
has been present, and such cases could not be distinguished from in-

stances of internal strangulation. But whenever the symptoms of strangu-
lation are present with no tumor in the situation of the umbilical, inguinal,
or femoral hernias (or if such hernise though present are completely re-

ducible), the femoral fossa on the two sides should be carefully examined

1 This very satisfactory advance in operative surgery was due, not to a hospital

surgeon, but to the late Mr. Obre of Paddington. Med.-Chir. Trans., vol. xxxiv.
2
Syst. of Surg., 2d ed., vol. iv, p. 781.
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both by palpation and sight, and if any fulness on one side be found as

compared with the other, it will be justifiable to perform an exploratory
operation, for which there is still more encouragement, if the characteristic

pain in the course of the nerve is present. The incision should be made
as for femoral hernia, but should be extended further downwards, so as

to have a very free opening, lying to the inside of and well away from
the femoral vessels. The pectineus muscle being exposed is to be freely
divided in the course of the skin-wound and the sac searched for and

opened. It may be even necessary to separate or to divide some of the

fibres of the obturator externus muscle before the sac is reached, but the

surgeon should not desist from his search until the obturator foramen is

clearly exposed. The position of the vessels and nerve with regard to

the sac being variable, this search must be conducted carefully. If the

hernia be recognized while reducible (and Mr. Kingdon has made the

diagnosis no less than five times) the surgeon must explain the nature of

the case to the trussmaker, and must see that the pressure acts in the

right spot, and is directed backwards and somewhat upwards below the

ramus of the pubes.

Ventral Hernia. Hernia occurs also at any part of the belly which has

been weakened by a cut, or by accidental rupture of a part of the mus-
cular fibres, or an abscess, or possibly by overdistension. To such hernias

the name of " ventral" 1
is given. The protrusions which follow on ovar-

iotomy or ligature of the iliac arteries are familiar examples. Such
hernial sacs have no neck, and are not liable to strangulation. When
the patient stands up or coughs they form large bulging tumors, in which
the bowels can be plainly felt. Reduction is perfectly easy, and the

wearing of an appropriate bandage, so as to keep the hernia completely

reduced, is all that is necessary as far as I have seen.

Phrenic or diaphragmatic hernia occurs as a congenital defect, a por-
tion of the diaphragm, usually the left leaflet, being deficient, whereby
the pleural and peritoneal cavities communicate quite freely, and the

stomach, the transverse colon with its omentum, or other viscera, are

allowed to pass freely into the thorax. It is surprising that this exten-

sive malformation should produce no definite symptoms. I have more
than once found it in the bodies of adult persons who died from other

causes and had never been known to make any complaint connected with

the hernia.

But in other cases the diaphragm has been ruptured in consequence of

severe contusion, or has been lacerated by direct wound. When phrenic
hernia occurs after injury it is generally a consequence of the free rup-
ture of the muscle from contusion, which, like the congenital defect, takes

place usually on the left side. The stomach and transverse colon are,

therefore, the viscera which usually protrude in this form also, and the

accident may possibly be diagnosed by the greater fulness and unnatural

resonance of that side of the chest, the sickness, and the symptoms of

obstruction which follow it. As the accident is almost inevitably fatal,

either from pleurisy or from strangulation, the question of cutting freely

into the abdomen and endeavoring to reduce the viscera from below has

been mooted
;
but no case has as yet occurred in which the diagnosis has

been made clearly enough to justify the surgeon in this hazardous attempt,

1 Some of these hernise when lying between the cartilages of the false ribs and the

navel are called "
epigastric."
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and the record which we now possess of cases in which the patient has

survived for a considerable length of time would still further indispose

any prudent person from making such an attempt. Mr. Le Gros Clark
has related and figured a most interesting case, in which the patient lived

more than two years after an accident in which there seemed good reason

to believe that the diaphragm had been lacerated, and in whom after death

the usual conditions of phrenic hernia no doubt existed. The only am-

biguity about this case is the remote possibility that the deficiency of the

diaphragm might have been congenital.
1

Vaginal Hernia. The other rarer forms of hernia occur chiefly in the

vagina or female perineum. Vaginal hernia is not, I think, on the whole
as- rare as is supposed. It occurs as a congenital defect or as a conse-

quence of stretching of the vaginal walls in parturition. The diagnosis
is generally very easy. In a congenital case I ventured upon an opera-
tion to close the ring, which appeared successful. 2 In the adult I have
never seen any inconvenience, but it has been observed that in some
cases the urinary bladder protrudes an affection, however, which should

be distinguished from hernia, under the name of vaginal cystocele. The
intestinal hernia only requires support by an appropriate form of pessary.
The vaginal cystocele may require to be operated on by removing a

limited portion of the vaginal wall and sewing up the edges after having
reduced the prolapsed bladder.

In perineal hernia the recto-vaginal pouch of peritoneum is thrust out

between the vagina and rectum, forming a hernia! sac with small intestine

in it, and I have seen the same thing occur into the rectum itself. Cases

rarely occur in which the male perineum is similarly pushed out. These
hernias merely require reduction and proper support.
Of a similar nature are the pudenda! herniae, in which the neck of the

sac lies between the ascending ramus of the ischium and the vagina, and
the sac itself protrudes into the posterior part of the labium

;
the ischiatic

hernia, where the gut protrudes beneath theglutous maximus muscle and
the neck of the sac lies either above or below the pyriformis ;

and the

lumbar hernia, in which the bowel makes its way between the quadratus
lumborum and external oblique muscle.

In all these forms of hernia the main point is their diagnosis, and in all

such swellings around the female parts of generation this is a matter to

which much care should be given ;
but space fails me to point out the

exact points of distinction between such hernise and the abscesses, cysts,
or other formations which may be met with in each region, nor is it per-

haps necessary. A surgeon who is well acquainted with the principles
of diagnosis and pays proper attention to his patient will be in little

danger of mistaking a lumbar hernia for an abscess or a vaginal hernia

for a cyst.
As to treatment I am not aware that any of these forms of hernia have

required kelotomy ;
but if they do they would present no special diffi-

culties, except, perhaps, the sciatic, in which a large incision would have
to be made, and care taken to ascertain if possible the position of the

gluteal or sciatic vessels in relation to the neck of the sac. Sir A. Cooper
directs that in such a contingency the incision into the neck of the sac

be made directly upwards.

1 Lectures on the Principles of Surgical Diagnosis, p. 258.
2 Holrnes's Surg. Dis. of Children, 2ded., p. 560.



654 DISEASES OF THE BECTUM.

CHAPTEE XXXIII.

DISEASES OF THE RECTUM.

HEMORRHOIDS, or piles, are divided into external and internal, and the
division is a useful and natural one, though there are many examples of

piles in which both the mucous membrane of the bowel and the skin ex-
ternal to the anus form a part of the covering of the tumor, and which,
therefore, are partly external and partly internal. Both kinds of piles
are formed of enlarged vessels surrounded by infiltrated cellular tissue.

External piles consist internally of an enlarged vein or veins, partly oc-

cupied by clot, and externally of skin and connective tissue more or less

thickened and inflamed. They owe their origin to any cause which deter-
mines the blood to the part or prevents its return. Pregnancy, obstruc-
tion to the portal circulation, too luxurious habits, and sedentary employ-
ments are well-known causes of external piles, and they are very com-

monly increased by any accidental attack of constipation. These external

piles are liable to inflammation, when they become distended, livid, and
intensely painful.

In cases of external piles there are generally also folds of loose integu-
ment about the anus in which no enlarged vessels can be detected, nor
does the skin or cellular tissue appear indurated.
The treatment of external piles consists in the removal or palliation of

their cause and the application of sedative and astringent lotions or oint-

ments, and this is quite sufficient in the great majority of cases. Where
habitual constipation exists it must be relieved, and the bowels kept
rather loose, by some mild laxative, for purging is by no means desirable.
The confections have obtained an extensive reputation for this purpose,
especially the Conf. Sennse cum Sulphure and the Conf. Piperis Nigri. All

improper habits, whether of diet, exercise, or anything else that can pro-
mote irritation about the pelvic organs, should be given up, and the pa-
tient should be encouraged to take gentle but regular exercise.

When the piles are inflamed, if the inflammation is mild, leeching is

often serviceable; if severe, the tumor should be cut across with a lancet,
and the blood squeezed out of the mouth of the vein, for an imperfect
clot might keep the mouth of the vessel open and encourage bleeding.
Also when old piles have become much indurated and are liable to con-
stant attacks of irritation, it is better to snip them off, and along with
them to remove any loose folds of skin. But in doing this care should
be taken not to cut into the anus, so as to implicate the mucous membrane
in the incision. Negligence in this respect has been followed by very
troublesome contraction of the orifice of the anus.

Internal haemorrhoids are produced by causes similar to those of the
external variety, but they constitute a far more formidable malady. They
produce bleeding, which in the worst cases is constant, though greater
during defecation, and which so exhausts the patient as to drain him of
all strength and color and leave him waxy in complexion, exhausted,
languid, and unable to make any continuous effort. The piles may also
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cause pain and straining in defecation
;
and if the tumors are large they

may protrude even when the bowels are not acting, and sometimes drag
the whole end of the gut out of the anus prolapsus. They are gener-

ally situated close to the anus, and often are partly external as well, /. r.,

part of them is covered by skin, but sometimes they are seated at a little

distance up the bowel, and hence the necessity of having the bowel well

protruded in examinations for piles. This is accomplished either by the

patient's voluntary efforts, which are quite sufficient, in cases where there

is any tendency to prolapsus, with, perhaps, a little assistance by gentle
traction on some of the more prominent tumors, or by filling the bowel
with a large quantity of warm water, so as to make it act forcibly, when
the whole will be protruded, or by sitting over warm water. The struc-

ture of internal piles is less uniform than that of the external variety.

Some consist chiefly of varicose veins, with more or less condensed cel-

lular tissue; in some the mucous membrane is also hypertrophied ;
while

in others the hypertrophy of the mucous membrane and its capillaries
seems to constitute the bulk if not the whole of the tumor

;
in others,

again, there are large arteries intermingled with the enlarged veins or

capillaries and with the hypertrophied mucous membrane. The form
also of these tumors varies equally. Some of them are sessile and bright-
red like a strawberry, while others are pendulous and livid, the arterial

vessels or enlarged capillaries predominating in the former, the venous
in the latter; while in piles which have long been irritated and inflamed

the bulk of the tumor will be formed of condensed cellular tissue, there

will be little trace of vascularity in its appearance, and its consistence

will be harder.

The treatment of internal piles must vary according to their extent,

appearance, and form. When only recent, and of no great size, they

may usually be relieved, as external piles may, by removing or palliating
their causes, and by similar treatment i. e., gentle purgatives or laxa-

tives, unloading the liver, and astringent applications, as the Ung. Gallae

Co., to .the tumors when protruded, or astringent injections in small quan-

tity after the bowels have acted. The patient ought to be instructed

always to return the piles when protruded, by gentle pressure. The con-

striction of the sphincter on the protruded piles produces much pain and

congestion in the tumors. Sometimes, it is true, this proves curative, the

whole tumor sloughing as if the sphincter acted as a sort of natural lig-

ature, but this is too rare and too uncertain to be counted on. Far more

commonly the congestion increases the bleeding and causes painful inflam-

mation.
In cases where the bleeding is considerable or the other symptoms are

urgent some steps must be taken to remove the piles. The least painful
and dangerous is the application of strong nitric acid to the whole of the

surface, under which it will shrivel up, possibly the superficial part of

the mucous membrane will exfoliate, and thus a cure be procured, and no
doubt for those piles which are of the sessile and capillary variety such

treatment is often very efficacious, at least for the time. It not un fre-

quently happens that the symptoms recur, but in that case the treatment
can be repeated. It causes usually but little pain, and is attended with

no danger, at least I have never seen or heard of any harm from it. But
it is not likely to succeed in tumors of large size, and in those which are

pendulous or hardened from inflammation it is useless. As these three

classes form the majority of piles which require operation, it follows that

the treatment by nitric acid is not very frequently serviceable.

There are two chief plans of operating for piles, viz., with the ligature
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and with the clamp and cautery. In the former each pile is drawn out
in succession with the forceps, any skin which is covering it is turned ofl'

the haemorrhoidal tumor with a knife or scissors, its base transfixed with
a stout double silk ligature if large, or encircled in a ligature if smaller,
and the ligature tied as tightly as possible and cut short. Some surgeons
puncture the pile, or cut away its superficial part, but this is unnecessary.
When all the piles have thus been tied the mass is returned into the bowel.
In operating with the cautery each pile is, as before, successively drawn
out, and then a clamp is applied to its base. The clamp should have
its lower surface coated with ivory, so that the heat applied to its upper
part may not burn the skin. If the pile is only small its whole tissue may

FIG. 309.

Mr. H. Smith's clamp for piles.

be seared down nearly to the level of the clamp by the cautery, or this

may be done without any clamp ;
but it is generally necessary to cut off

the pile a short distance above the clamp, and then sear the base of it till

a thick eschar is formed. Mr. Bryant says that for this purpose the gal-
vanic is better than the actual cauter}

7

,
as forming a thicker eschar. It

has the advantage that the supply of heat is continuous, and the disad-

vantage that the surface of the cautery is not so large. A heat a little

below white heat is safest, because it chars the tissues more slowly; if

burnt too rapidly the eschar may stick to the cautery and be pulled away,
causing bleeding. When the surgeon thinks the parts sufficiently seared
he cautiously relaxes the screw of the clamp, and if any point still bleeds

repeats the cauterization. When all is safe and every pile has been treated
in this manner the whole is returned into the bowel with all possible

gentleness.
Chloroform may be given in any operation for piles, but it makes the

proceeding a little more difficult, as the piles are rather liable to slip up
while the patient is becoming unconscious. However, filling the bowel
with water or gentle traction will bring them down, and few patients have
the resolution to submit to the actual cautery without it, though in reality
the operation does not seem very painful.
The operation by the cautery is the more recent of these two plans,

and is the one now in greater use, and it has some incontestable advan-

tages over the ligature, the recovery is more rapid, there is less need of
confinement to bed, and it is less painful than the ligature. Against
these advantages is to be set the risk of secondary haemorrhage, which,
however, is not very great, and the somewhat terrifying nature of the

proceeding, if from any cause chloroform is not used. As to danger,
though very confident opinions were expressed of the great safety of the

cautery, further experience has shown their incorrectness. Pyaemia fol-
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lows operations for piles, in consequence of inflammation of the divided

veins. This is very rare in any form of operation, but seems to occur

quite as often after the cautery as the ligature. Tetanus has been known
to occur after ligature, but it is a very rare event indeed.

Prolapsus Ani. By prolapsus ani is meant the inversion of the lower

part of the bowel, and its protrusion in the form of a ring of red tumid
membrane. In slighter cases this ring consists of the mucous membrane

only, but in the more formidable examples the whole bowel protrudes,
and sometimes for several inches. Its causes are constitutional and local.

Thus, in cachectic children with relaxed fibre any intestinal irritation, such

as worms, will produce prolapsus, and in the healthiest persons, .whether

children or adults, prolapsus may be caused by any cause of straining,
as stone, stricture, or enlarged prostate. Mr. H. Smith also says, with

indisputable truth, that u the pernicious plan of frequently using copious
enemata is very constantly productive of the disorder." The first thing,

then, is to ascertain the cause, and if this can be removed the prolapsus,
if moderate, will soon disappear with a little attention. When the gen-
eral health is at fault the appropriate treatment must be employed. In

childhood ferruginous tonics are commonly needed, and if the complaint

depends on the irritation of worms this must be remedied. In this way
most cases of prolapsus will be cured if the protruded bowel be always
at once carefully reduced (which is generally easily done by pressing it

gently up with the flat of the hand) and supported by a T-bandage. If

very large the protruded mucous membrane is to be pencilled over with

nitrate of silver in stick or smeared with nitric acid. For the cases which
resist such measures (which will be very few, and chiefly inveterate cases

in the adult) an operation similar to that for piles must be performed,

portions of the inverted gut being tied at opposite parts of the circum-

ference of the bowel, so that the resulting cicatrization may keep the gut
in

;
or if the anus be very much stretched lunated pieces of the skin and

bowel may be removed with the scissors, and the edges of the wound
stitched together ;

or similar portions of the skin and bowel may be

clamped, cut oft', and seared, just as in the operation for piles.

Fistula in Ano. A fistula in ano is a channel or sinus leading by the

side of the rectum, and having usually two openings (complete fistula),

the upper one in the bowel, and the lower on the skin. The upper open-

ing is generally very near the anus, and the lower is also generally not

far from the margin of the orifice, so that the fistula is usually of no

great length. But many exceptions occur in both respects. The sinus

may open a long way up the gut, and the external orifice may be a very

long way from the anus; and again, there are fistulas which pursue a

curved course, coasting round the bowel as they pass upwards, so that

theopening in the gut is on the opposite side from that on the skin
('*

horse-

shoe fistulae "), or a single opening in the bowel may communicate with

two or more orifices on the skin
(
u
Y-shaped fistula?"). Inattention to

these peculiarities may cause a surgeon to overlook the internal orifice in

cases of complete fistula. But there is no doubt that incomplete fistula?

also exist, and that of two kinds, blind external fistula (Fig. 310), in

which there is a sinus leading up along the bowel, but no internal open-

ing ;
and blind internal fistula, where there is an opening in the bowel,

leading down into the cellular tissue, but no orifice in the skin.

Fistula originates in two ways, viz., either as an ulcerated opening in

42
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the wall of the bowel, the matter from which makes its way down along
the gut to open externally, or as
an abscess in the cellular tissue
which bursts at one end into the
bowel and at the other through the
skin. It is obvious that either of
these actions may be so modified
as to give rise to incomplete fistula.

Thus, if the matter from the ulcer-

ated opening in the bowel does
not make its way through the skin,
but after gravitating or "

pocket-

ing" down towards the anus con-
tinues to discharge into the bowel,
we have the incomplete internal fis-

tula. If the abscess outside the
bowel makes its way through the

skin, but does not burst into the

gut, or if in a complete fistula the
internal opening should close (as
in Fig. 310), we have the blind
external fistula.

The causes of the ulceration of
the bowel which leads to fistula are
not always eas}

r to trace. It is al-
'

ways customary to speak of foreign
bodies, such as a fishbone, passing
through the whole intestinal tract,
and then irritating or lacerating

the rectum, being detained there by the sphincter, and certainly I once
saw a case in which a fishbone was found in a fistula, but such cases are
mere curiosities. It is quite possible, however, that either foreign bodies
or hardened faeces may irritate this or any other part of the mucous
membrane and cause ulceration, and of course this part would be far

more exposed to such irritation than any other. In many cases the ulcer-

ation seems to be due to the strumous cachexia, and fistula is a well-

known complication of phthisis.
Ischio-rectal Abscess. The frequent connection between abscess near

the anus and fistula renders the surgeon always anxious to open such ab-

scesses early and very freely, in order to avoid any denudation of the
wall of the gut and consequent perforation. The abscess is to be punc-
tured, a director passed into the puncture, and the whole cavity laid open
as far as its extremity on either side. If this is early done fistula hardly
ever follows.

In examining a case of fistula the first care of the surgeon is to ascer-

tain the condition of the patient's health, and more especially whether or
not there are any clear symptoms of phthisis. If the patient be undoubt-

edly phthisical it is often better not to operate, for the operation is fre-

quently unsuccessful, the wound continuing unhealed up to the time of
the patient's death

;
and the division of the fistula sometimes appears to

aggravate the internal mischief, possibly by the irritation and discharge
which it causes. But these objections apply chiefly to advanced stages
of phthisis. If the disease in the lungs is in an early stage, and the

patient is much annoyed by the consequences of the fistula, it is better to

operate.

Fistulse in ano, without any internal opening<

There are two fistulous openings, into which bou-

gies have been inserted, and which run for some
distance in the cellular tissue, terminating beneath
the wall of the bowel. At a is an elliptical depres-
sion which has every appearance of being the orig-
inal orifice of one (perhaps of both) of the fistula,

but is now soundly healed. Museum of St. George's

Hospital, Ser. ix, No. 45.
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. It must not be forgotten tliat every fistulous opening near

the anus is not necessarily a fistula in ano, i. e.. a sinus originating in or

leading to the rectum. I have seen a labial abscess from gonorrhoea,
contracted to a sinus, mistaken for a fistula in ano, and fistulous chan-

nels in connection with disease of the pelvis not very uncommonly open
near the anus. Another very important caution as to the diagnosis of

fistula is not to confound with simple fistulas those fistulous openings
which form in connection with stricture of the bowel. Such cases are

not rare, and they are overlooked sometimes by people who ought to

know better. When the stricture is simple nothing is required for the

cure of the fistula but the dilatation of the stricture, just as in perineal
fistula. When the stricture is cancerous no local treatment can do any
good. In either case the incision of the fistula is a great mistake. Care-

ful examination of the higher part of the bowel is, therefore, necessary in

any case of fistula whose course is obscure, and particularly in those

which are multiple and surrounded by a good deal of indurated tissue, as

the fistula? in connection with stricture usually are.

Treatment. The operation for fistula is one of the simplest possible.
It consists merely in passing a director through the fistula and laying its

whole track open. But it is often very difficult to find the internal open-

ing, from the sinuous direction of the fistula, or from the small size of the

opening into the bowel compared with the extent of the abscess, for the

abscess often stretches to a great distance up the gut, while the internal

orifice is close above the sphincter. Often the surgeon may feel the

orifice as a small pimple on the wall of the bowel, and if this be on the

opposite side of the gut from the external opening, he will discover it by
laying open the superficial part of the sinus under chloroform and tracing
it carefully step by step around the bowel. But no doubt in some cases

(Fig. 310) there is no internal opening, and then the surgeon must make
one by pushing the director through the wall of the bowel where it feels

most thinned and exposed. Such operations, however, are unsatisfac-

tory. If the internal opening has been overlooked the fistula will surely

reproduce itself. If there be no external opening the internal orifice can

usually be seen or felt, and a bent probe can be hooked in it, so that its

point projects under the skin. This is then cut down upon, and so the

fistula is rendered complete and at once laid open.
There is no necessity for any elaborate dressing after the operation. It

is well, I think, to put a piece of oiled lint into the wound, and keep it

there twenty-four or forty-eight hours, so as to avoid the agglutination
of the superficial part of the wound

;
and afterwards to pass a probe or

director down to the bottom of it, to insure its filling up regularly; and
it is a comfort for the patient if he can be spared any action of the bowels
for a few days.
The other methods which have been used for the cure of fistula are the

elastic ligature, the electric cautery, and the ecraseur. They are much
inferior to the cutting operation, but one or other may be used on patients
who will not submit to the latter, and \ should think the best would be
the elastic ligature, but I have no experience of it.

1

1 I would refer the reader to a discussion at the Clinical Society, reported in the

Lancet, June 5, 1875, on an interesting case under Mr. Maunder's care of double
fistula in the same patient. One was treated by incision, the other with the elastic

ligature. The result showed the great superiority of the cutting operation, for the

wound made with the knife united kindly and with little pain, while that produced
by the elastic ligature was left with callous prominent edges, and did not unite till

five weeks after the other was healed. All the surgeons who took part in the debate
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FIG. 311.

The cause of the persistence of fistula is doubtless the action of the

sphincter ani, which constantly presses upon the walls of the abscess
and disturbs any attempt at

union. Yet spontaneous cure,
in long periods of time, is not
unknown. Mr. Prescott Hevvett
mentioned a short time ago at

St. George's Hospital two as

occurring under his own obser-

vation
;

but the event is too
rare and the length of time re-

quired too long to afford an}'
valid argument against the ad-

visability of operating whenever
the general health will bear it.

Fistula in ano. The puckered part represents the

anus. A bougie has been passed through the fistula,

and the mucous membrane has been removed, in order

to show the fibres of the external sphincter, outside

which the channel of the fistula extends. Below the

Fissure, or, as it is perhaps
better called, ulcer of the anus,
is a very painful and distressing
complaint, which, however, is

letter a is seen an external pile, which has' been cut Usually relieved immediately by
across. The preparation well illustrates both the cause very Simple treatment. It forms
of the persistence of fistula and the manner in which a Uttle crack Qn the ed of the
the operation removes that cause. The director being , , ,, . ,. ~.

passed in the track of the bougie above figured, the bowel, hardly implicating the

sphincter is cut completely across, and is then pre- whole thickness of the skill, CX-
vented from reuniting till the track of the sinus below tending, perhaps, a Certain dis-
has been obliterated by cicatrization. St. George's Hos- , , v . i/?

pital Museum, Ser.ix, No. 42.
tance UP the gut Say half an
inch and situated in the great

majority of instances towards the coccyx. It is the seat of great pain,

especially when the bowels act, and this pain frequently lasts for a long
while after defecation, and is often so severe that the dread of it causes
the patient to avoid emptying the gut as long as possible, so that some-
times a very deleterious habit of enforced constipation is set up, which

greatly impairs the digestive functions. The obstacle to the healing of
this ulcer lies obviously in the connection of the ulcerated skin with the

sphincter ani. Its cause is not always apparent. It is more common in

women than men, and ma}^ be produced by the irritation of discharges.
Cracks form on the anus from gonorrhoeal and syphilitic discharges, but
are generally more superficial and more easily cured than the proper
"fissure of the anus."

Some of the milder cases of fissure are amenable to treatment by clean-

liness, attention to the state of the bowels, so that the fasces are never
hard nor the action costive, and some stimulating application, of which
the stick-caustic is the best. But the operation which cures the disease
is so simple and affords so much immediate relief that it is seldom worth
while to spend time on any other local treatment. It consists simply in

exposing the whole extent of the ulcer with a speculum, and then making
an incision through its whole length and depth with a stout straight probe-
pointed bistoury. This incision should be 'made carefully, so as to reach
the healthy tissue throughout its whole extent. This is usually quite

appeared to be unanimous in condemning the treatment by the elastic ligature as a
method for general use, while admitting that it might be indicated under exceptional
circumstances, chiefly when the opening is very high and the surgeon has reason to

fear the effect which the necessary division of somewhat large vessels may have on
his patient.

'
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sufficient. If it fails, the division of the entire sphincter (including, of

course, the ulcer in the cut) may be necessary.

Pruritus ani is often a troublesome affection, and in some cases is so

distressing and uncontrollable that, as is the case with pruritus vulva}, it

almost obliges the sufferer to renounce society. Usually, however, it is

symptomatic of some disorder of the digestive organs, and if taken in

time is perfectly manageable. Careful attention to the state of the bowels,
the expulsion of worms, and the careful regulation of the diet, are the

first requisites. It seems to me often to depend on the too free use of

stimulants. The local treatment consists of astringent and sedative

lotions, with scrupulous cleanliness, and perhaps a narcotic at bedtime,
when the itching is apt to be severe. Careful examination, however, is

necessary to ascertain the absence of fissure of the anus or condylomata,
of which pruritus is sometimes only a symptom. The disease is often

attended with small excoriations, hardly deserving the name of fissures,

around the anus, and the itching will disappear when these are brought
to heal, which is usually effected by touching them with nitrate of silver

and applying nitrate of silver in solution.

Mr. H. Smith recommends in these cases glycerin ointment a drachm
of glycerin to an ounce of lard or an ointment composed of calomel of

the same strength (Jj : Jj). The black or yellow wash is also sometimes

useful, and the daily passage of a bougie will sometimes render the anus

less irritable.

Polypus of the rectum is a disease which, though not confined to child-

hood, is most common at that period of life. Two forms of it are de-

scribed the vascular and the fibrous but the difference is one rather of

degree of vascularity than of kind, both being formed of fibrous tissue

with vessels intermixed. 1 The earlier the age is the more vascular as a

rule will be the polypus. These polypi are often attached by long stalks

to the bowel, so that when they float up into the gut they are impercep-
tible and cause no symptoms, but when they are carried down they are

grasped by the sphincter, and this causes pain and bleeding. If a child

suffers from occasional bleeding from the bowel it is usualty from this

cause. Piles are very rare in childhood. The polypus, however, may
easily escape detection, especially if the bowels have not acted recently.
The surest way to detect it is to make the bowels act by an enema, when
it will probably present as a small red projection at the anus, or can be

felt and drawn down by sweeping the finger round the bowel. Sometimes
the surgeon, in so doing, breaks it off and cures the disease, otherwise it

is necessary to remove it. There is little or no danger in the less vascu-

lar specimens in twisting it off with a pair of forceps ; but it is, of course,
safer to tie the base and cut it off close to the ligature ;

and as this gives
little if any pain, it is the course generally adopted.

Villous disease of the rectum is a rare form of tumor, of which, how-

ever, I once saw a very striking instance,
2
in which the tumor used to

grow to such an extent as to produce some obstruction, from which the

patient was relieved by tearing away portions of the mass. This was

1 In some of these polypi adenoid tissue may be detected; others consist entirely
of epithelium are, in fact, gigantic warts. A case of this sort is figured in Mr. H.
Smith's essay, Syst. of Surg., 2d ed., vol. iv, p 850.

2 Path. Trans
,
vol. xii, p. 120. The preparation is preserved in St. George's Hos-

pital Museum, and is figured in Mr. H. Smith's essay.
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FIG. 312.

done thirty-three times, and always with temporary relief. The patient
survived five years, and died at the age of seventy. The whole course
of the disease in this case, as well as the microscopic examination, showed
that the tumor was of a non-malignant nature, though probably in the

rectum, as in the bladder, cancerous tumors may be covered with a layer
of villous processes. The diagnosis of such tumors when within the reach

of the finger or hand will rest on their comparatively slow growth, the

villous character of their surface, the absence of hardness at their base,
and of any symptoms not explicable by their mechanical pressure.

Mucous Tubercles and Condylomata. I ought to mention here, though
chiefly for the sake of diagnosis, the syphilitic affections so frequently
found near the anus, viz., mucous tubercles and condylomata. Mucous
tubercles are often confounded, even at the present day. with external

piles. Yet the diagnosis is as easy as possible. Piles are rounded,
somewhat pendulous tumors, covered with

healthy skin, and only occasionally con-

nected with any symptoms of syphilis,
which on careful examination will be found
to have nothing but an accidental refer-

ence to the disease. Mucous tubercles, on
the contrary, form small, perfectly flat,

sessile elevations covered with a velvety
or warty and moist epidermis, and are

always developed in the course of a reg-
ular outbreak of secondary or (what is

the same thing) congenital syphilis. I

have spoken above (page 402 ) of the

probably contagious nature of their moist
secretion and the great efficacy of the

local and general administration of mer-

cury in their treatment.

Condylomata are generally syphilitic,

though the}
7 ma}

T

proceed from the irrita-

tion of gonorrho3al and possibly other dis-

charges. They form large pedunculated
masses, in which all the textures of the

skin can be detected, covered with a foul

warty surface and exhaling a fetid mois-

ture, frequently very vascular, and bleed-

ing to an alarming extent sometimes when
removed. The elastic ligature, though infe-

rior in most situations to the knife for the

removal of tumors, seems to me very appro-

priate for the treatment of condylomata.
Simple stricture of rectum, at a point

about an inch from the anus. The sur- Stricture of the rectum is either simple

Z^JTSSSKZ .72 or cancerous. Both will, of course, he ac-

this situation (which was contiguous to companied by the same symptoms of me-
the uterus) are much thickened and indu- chanical obstruction in proportion to their
rated. On microscopical examination extent, 1 (?., Constipation, followed by diar-
this thickening was found to be due en- . ! ,.

' '
. ^,

J
, ,,

tirely to the development O f a firm fibrous rhcea, indigestion, distension of the belly,

material in the subumcous areolar tissue, loss of appetite, health, and Complexion.
and in the cellular tissue outside the These symptoms are not, however, wholly
bowel. No peculiar cell-formations could hnil t llOUgll they perhaps are
be detected in this material. Museum of J

*.
*

. st. George's Hospital, Ser. ix, NO. 37. wholly caused by the mechanical obstruc-
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tion. There can be no doubt that the diarrlura and the acrid discli:ir-c

present even in non-cancerous stricture are caused in part at least by re-

tention of the fceces setting up inflammation of the mucous lining of the
bowel and catarrhal discharge. In some cases (rarer, however, than

might perhaps be inferred from their constant mention in surgical books)
foreign bodies become impacted in the strictnred intestine and thus com*

plete the obstruction which otherwise would be imperfect.

Simple stricture depends on the deposit of fibroid material in the wall

of the bowel or external to it, probably from chronic inflammation, or on
the healing of ulcers, and these are either strumous, syphilitic, dysen-
teric, or accidental. Strumous ulcers are believed to be very common.
Wheirthey perforate the bowel they lead to fistula, and are then usually
of small size. Larger strumous ulcers may produce firm bands of cica-

trix considerably narrowing the calibre of the intestine.

So also with venereal disease. Sir J. Paget has shown how common
it is in women who suffer from constitutional syphilis to find the rectum

occupied by ulcerations of a horseshoe shape, which in their healing pro-
duce cicatricial bands stretching across the cavity.
The main feature in the diagnosis between these simple forms of stric-

ture and the obstruction of cancer lies in the fact that in cancer the mor-
bid deposit is infiltrated for a considerable distance into the walls of the
bowel and the neighboring tissues, producing a hard irregular nodular
mass which extends for some distance from the seat of obstruction (Fig.

313), while in simple stricture there is often merely a constriction as if

a string had been tied round the bowel, the coats of which feel quite

healthy up to the stricture; and if the finger can be passed through it,

the mucous membrane on the other side feels healthy, and there is no

deposit around the bowel.
It must be admitted, however, that the diagnosis is often by no means

easy in cases such as that shown in Fig. 314, where the ulcerated and
contracted surface is very extensive, and the patient exhausted by suf-

fering.
After either kind of stricture fistulous passages will form, precisely as

after stricture of the urethra, the wall of the bowel giving way from
ulceration above or in the tissue of the stricture, a little of the contents

being infiltrated into the textures around, and suppuration extending
gradually from this point to the skin. Such fistulous passages, however,
form much more readily in cancerous strictures, for obvious reasons,
since the substance of these cancerous deposits very readily breaks down
and ulcerates

;
and for this reason also, as well as from their greater ex-

tent, the passage of faeces through the stricture is much more painful in

cancerous than in simple stricture, and is often the chief source of the

patient's misery.
The treatment of stricture of the rectum is in some cases decisive and

very successful. When the obstruction is formed merely by an ulcer
which has cicatrized, and the constitutional condition on which it may
have depended has passed away, the health may be as completely and

rapidly restored by dilating the stricture as in the parallel case of stric-

ture of the urethra
;

and. as in the urethra, this dilatation may be ac-

complished either gradually by means of bougies or rapidly b}' incision.

The latter method is by no means free from danger. I have seen peri-
tonitis and death follow the incision of a stricture of the rectum even
when the incision was quite away from the peritoneal cavit}

T and strictly
limited to the posterior wall of the bowel. It should be reserved for

dense cicatricial strictures in which the method of gradual dilatation fails
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or is too painful. It is accomplished by passing a director through the

stricture (which is suppose to be too tight to admit the finger) and guid-

ing a hernia knife upon it, with which the tissue of the stricture is to be

slightly notched backwards or towards the sacrum in one or two places
to an extent sufficient to admit the passage of the little finger, and there-

fore of a small bougie. Perhaps the bistouri-cache is a safer instrument.

FIG. 313. FIG. 314.

FIG. 313. Scirrhous deposit and ulceration of the rectum. Museum of St. George's Hospital, Ser. ix,

No. 64.

FIG. 314. Extensive ulceration and contraction of the bowel, with distension above the contracted

part, due probably to strumous ulceration. St. George's Hospital Museum, Ser. ix, No. 149 a.

This operation, however, is only intended as a preliminary to the use of

the bougie. Although, as I have said before, it is not free from grave
risk, in appropriate cases

(?'. e., cases of tough cicatrix) its beneficial

effects are almost magical.
For slighter cases of non-cancerous stricture the rectum bougie is all

that is required. It should be passed at first by the surgeon or by a

skilled attendant until the stricture will freely admit an instrument the
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FIG. 315.

size of the middle finger, and all trouble from obstruction is over, when
the patient may be instructed to pass it, and
should at first be watched to see that he

really does pass it through the stricture.

As in the urethra it will be necessary to

keep the stricture dilated for a time, which
is practically unlimited.

Malignant stricture, on the contrary, can

only be aggravated by any form of mechan-
ical treatment. Gentle laxatives, to keep
the motions soft and avoid the irritation

produced in the upper bowel by the deten-

tion of hardened faeces
; opium or morphia,

to relieve pain and procure sleep; and nour-

ishing food in small bulk, constitute all that

can be done in an early stage. Later on
the question of affording relief, though only
for a time, by opening the bowel above the

seat of stricture becomes an urgent one.

Colotomy. The operation of colotom}- is

one which has become a very common one
of late, and about which, therefore, much
more is known than was the case formerly.
We know that after successful colotomy, or

indeed after the formation of an artificial

anus in any part of the intestine, the pa-
tient's life is not by any means so miserable

as was thought formerly to be the case
;
and

we also know that the cancer which affects

the lower bowel is frequently of the less

malignant and rapidly growing forms,
1 and

consequently that if the effects of mechan-
ical obstruction and consequent irritation

can be obviated the patient may survive a

long time. Then, again, the Sufferings which stem. By pressure on the handle the

cancer occasions when the surface over which blade is projected to an extent which

the feces pass is extensively ulcerated are
i!

often very acute, and it is worth his while to submit to the risk of the

operation even for that cause onby, irrespective of any obstruction.

The operation, however, is much more urgently indicated and much
more certain to afford immediate relief when it is performed with a view
of relieving the symptoms of total obstruction, besides being more easy
of execution.

For a description of the operation see the section on Internal Strangu-
lation (page 614).

Malformations of the lower bowel are usually described as either

(1) imperforate anus, or (2) imperforate rectum. 1. In the former case
there is no anal opening ;

in the latter there is, but it does not lead into

the bowel. When a child is born with no anal aperture the circumstance

may escape notice for a time, and then the symptoms are usually com-

plicated by the useless administration of purgatives. Very commonly,

1 Cancer of the rectum is either of the epithelial or scirrhous form. It often re-

mains for a long time without spreading to the neighboring viscera, and without
much growth or ulceration, if not irritated by the constant passage of faeces.

Bistouri-cachS. The instrument is

passed through the orifice to be in-

nife concealed in the
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however, the malformation is detected soon after birth. If relief is not
afforded the usual symptoms of obstruction set in

;
after a day or two of

constipation the belly becomes distended, vomiting commences (the
period being dependent in a great measure on the amount of fluid put
into the stomach), the food only being rejected at first, and then the

meconium, and the child dies in a few days, either from exhaustion or

peritonitis. Many of these cases are, however, perfectly curable, and by
so simple a proceeding that it should hardly be dignified with the name
of an operation. The bowel comes close to the skin, and if the surgeon
will make a moderately free incision in the position of the anus, draw
the bowel down to the level of the skin, and attach the mucous mem-
brane to the skin around the whole of the circumference, nothing more
need be done. The patient's life will be preserved for the moment, and
it may be confidently anticipated that the power of retaining the faeces

will be perfect.
1

These are the simplest cases, arid they may be recognized conjecturally
by the perfect development of the pelvic bones, so that the coccyx is at

the normal distance from the scrotum or vagina, and by the bulging in

the perineum when the child cries. A surgeon who would not operate
in a case of this kind would, I think, neglect one of the plainest duties

of his profession. Yet many such cases are sacrificed to the prejudice
that children with imperforate anus had better be left to die.

With Fsecal Fistula. There are other cases in which imperforate anus
is complicated with fistulse opening into the vagina, into the bladder
or the male urethra, or into the scrotum.
When the rectum communicates with the vagina, there are cases in

which the deformity has produced so little inconvenience that the patient

FIG. 316.

Imperforate rectum with scrotal fistula. An incision has been made into the rectum from the natural

situation of the anus, and a probe passed through this incision from the scrotal fistula.

has reached maturity, and even had children, without being sensible of

it.
2 In such cases some sphincter action must be exercised by the fibres

1 The sphincter exists in some of those cases, though the anus is imperforate. See
a dissection by Mr. Partridge, described in the Path. Trans., vol. v, p. 176. But
even if there were no external sphincter, the circular fibres of the internal sphincter
would prevent any incontinence of faeces.

2 A striking case recorded by Mr. Leon Lefort, will be found in my work on the

Treatment of Children's Diseases.
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FIG. 317.

of the vagina as the gut passes obliquely through them. But generally
the patient suffers the most terrible misery from the deformity, and tlu-n

an attempt must be made to draw the bowel down, as is done in simple
imperforation, and at the same time to detach it from the vagina, and
this is sometimes successful. 1

When the opening is into the male bladder or urethra the only thing
that can be done to preserve life which will otherwise be gradually but

surely destroyed by the accumulation of semi-solid faeces in the urinary

passages, causing symptoms analogous to stone, or absolute!}' forming
the nucleus for a stone is to open the bowel higher up, either in the

loin or groin.
I iv cases where external fistula exists the bowel is, I think, never or

very rarely far from the integument, and the free re-establishment of the

natural passage will cure the unnatural one.

With Deficiency of the BoweL But there are more formidable cases

of imperforate anus, in which the bowel is entirely deficient, and may
terminate at any level, though usually it ends at the sigmoid flexure of
the colon, which then sometimes bends over to the right side instead of

ending on the left. These cases of deficient rectum may be suspected
by the ill-developed condition of the pelvic bones, the tuberosities of the

ischia being close together, and the coccyx near to the parts of genera-
tion, and by the absence of all

bulging in the perineum when
the child cries. The surgeon is,

however, justified in making
an exploratory incision keep-

ing very close to the coccyx as

he gets deeper and if he does
not find any bowel it is a mat-
ter for his own judgment whe-
ther to open a higher part of

the gut, and if so which part.
I cannot doubt that in healthy
infants such an attempt to pre-
serve life should be made, and
that the groin is the best place
to make the opening. Persons
in whom this operation (Lit-

tre's) has been performed in

infancy have been known to

live till middle life or beyond
it in perfect health and com-

fort, marrying and taking their

part in all the business and Dissection of < he parts from the above case. The bowel

pleasures of their station
;

2 is seen with the bladder ] ying hl front of * The bowel

1,1 i terminates in a cul-de-sac, close to the skin, from which a
and though such cases are un-

smallcanal runsforward .' Thls opens on the skin at B,

Cloilbtedly. Very exceptional, and from thence an almost imperceptible tube can be

Still I think We are bound tO traced forwards as far as c, where it opens into the

o-ivp flip rmtipTit fhp r>horr>P urethra. A marks the situation of the anus, while thenanCe '

J incision is shown in the previous figure.-From Larcher.
M. JtlUgUier has recommend- Translation of Holmes's Surg. Dis. of Childhood.

1
Sigr. Eizzoli has lately published several cases in which this deformity has been

treated with much success'.
2 See Kochard, Mem. de 1'Acad. Imp. de M<d., 1859.
3
Holmes, Surg. Dis. of Children, 2d ed., p. 173.
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FIG. 318.

ed that in these cases the opening should be made in the right groin instead
of in the left, as would seem more natural. His reason is the occasional

deviation of the sigmoid flex-

ure to the right side in cases
of deficiency of the rectum.
But this deviation is after all

only occasional. I think it

better to make the opening in

the left groin ;
and if the end

of the bowel is not found there

a slight extension of the wound
upwards will probably enable
the surgeon to open it as it

bends over to the right side.

Imperforate JReclum. In

imperforate rectum (in the

proper sense) the anus and
the portion of bowel contigu-
ous to it, which are developed,
as the skin is, from the ex-

ternal embryonic layer, are

natural, and this almost al-

ways causes the deformity to

be overlooked at first. But
as the child can pass no mo-
tions the same symptoms come
on as in imperforate anus, and
then on examination with the

finger the anus is found to lead

into a depression, or cul-de-sac,

Imperforate rectum. The bowel terminates at the mid- like a thimble. The bowel ter-

dle of the sacrum. There is an anal cul-de-sac, separated minates at a Variable height

above - Usually, as in the figiu-e,

the lower end of the gut is at

no great distance; but the condition of parts may be just the same as in

imperforate anus, i.e., the gut may end at the sigmoid flexure or at any
higher level.

The first thing to be done is to make a free incision, through the skin

and soft parts, including the cul-de-sac, from the coccyx as far forwards

as the parts of generation permit, having a staff in the urethra or vagina,

according to the sex, so that the bladder, uterus, and peritoneal reflexions

may be avoided. The incision should be extended as deep as possible by
very gradual dissection, the surgeon feeling constantly for the bulging
bowel, and when this is reached he endeavors to draw it down and at-

tach it to the external wound before opening it. When this cannot be

done it must be opened in situ, and the patency of the opening main-

tained either by tents or, what I think is better, by passing the little

finger gently through into the gut twice a day. But as these fistulous

channels are very liable to close, it is far better, if possible, to draw the

gut down.
The old plan used to be to explore the parts with a trocar, but it is

an undeniably bad one. The gut may be missed altogether, and the pe-

ritoneum or some other part opened (as shown in Fig. 319); or if the

upper cul-de-sac is reached and punctured, the escape of air from it

renders it more difficult to dissect down on it afterwards, and no punc-
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ture with a trocar, however enlarged by subsequent passage of instru-

ments, gives that free

exit for the motions i '!. :u9.

which is necessary in

after life.

In many cases the

obstruction of the

bowel is formed by a

mere membrane, and
all that is necessary is

to make a free crucial

opening and keep it

distended by the daily

passage of the finger
for a month, with oc-

casional exploration Parts removed from a case where Littre's operation was performed

fl'Om time to time after- by ^Ir> ^- Jhnstone, in a case of imperforate rectum, after an unsuc-

,j cessful exploratory puncture, which passed into the recto-uterine

pouch of peritoneum, a, the uterus
; b, a bristle passed in the course

The Cases Of imper- of the trocar through the anal cul-de-sac into the peritoneal cavity; c,

forate rectum in which tne termination of the rectal cul-de-sac partly invested with perito-

rir mit pan hp fnnnrl neuru, and lying close to the track of the trocar
; d, the artificial anus

J guu mn IK) l
jn the left groin _From a preparation in the Museum of the Hospital

Oil exploration must for Sick Children. Holmes's Surg. Treatment of Children's Diseases,

be treated on similar P. 172.

principles to those of

imperforate anus with the same malformation. In fact, the presence or

absence of a small anal cul-de-sac is quite immaterial.

CHAPTEK XXXIV.
DISEASES OF THE LAKYNX.

Laryngoscopy. The diseases of the larynx have been brought within
the field of actual observation, and their treatment has been rendered
certain and successful, by the happy invention of the laryngoscope, an
instrument which is usually regarded as the invention of Signer Garcia,
an eminent musician, though the late Dr. Babington, of Guy's Hospital,
is believed to have a prior claim to the distinction. The late Dr. Czer-
mak was perhaps the one who did more than any other laryngoscopist
to perfect the details of the method and to extend and popularize its

use. Laryngoscopy has now become so universal that a certain amount
of familiarity with it may fairly be expected of every practitioner.
The details of instruments vary considerably, and it would be impossi-

ble here to speak of their various advantages. All I shall attempt is to

describe the essentials of the method. The laryngoscope consists, then,

essentiall}' of two mirrors, one the reflector, which is usually fixed to the
forehead of the surgeon, who sits in front of the patient; and the other,
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the laryngeal mirror or speculum, mounted on a stem, small enough to
rest between the tonsils on the lower surface of the uvula and soft palate,
and inclined at an angle of 45 to the stem. A powerful lamp is placed
behind the patient, unless the direct rays of the sun are available (which
is but rarely the case). The speculum is warmed by holding its reflecting
or glass surface over the lamp flame till its back is just warm enough to

be comfortably borne on the cheek. If it is hotter the patient's palate
will not bear it, if colder his breath will dim it. He is then directed to

open his mouth widely, holding the tongue down, if he can, and breath-

ing easily. A person who can show the fauces well, and who is not pecu-
liarly sensitive, requires no preparation ;

and if the surgeon is dexterous
at the examination he can lay the speculum on the uvula and direct the

light on to it so as to show the image of the larynx on it at once. This

image will be reversed, so that the epiglottis and the convergence of the
vocal cords appear to be behind and their divergent extremities with the

arytsenoicl cartilages in front, and the right vocal cord is on the left side

of the image. Most patients who are examined for the lirst time require
a little preliminary exercise, especially if in the hands of an inexperienced
examiner, for practice gives a precision and a gentleness in manipulating
the mirror which are invaluable as aids to successful laryngoscopy. And
there are many patients whose fauces are so narrow or so irritable that

they can hardly tolerate the lightest touch of even the smallest mirror.

Still, with patience on the part of the surgeon and perseverance on that

of the patient, almost all adults can ultimately be successfully examined.
In children it is sometimes actually impossible to obtain a satisfactory
view of the parts. The management of the tongue is often very trouble-

some. After a little practice most patients can keep it out of the way. If

not, the patient may hold the tip of it out of the mouth with his hand-
kerchief or a cloth, or the surgeon may depress it with a spatula. The
shape of the mirror seems to me of little importance, though I prefer a

round one
;
but it is of unquestionable advantage to use as large a one

as the fauces can tolerate.

With the laryngoscope all the back of the mouth and the fauces can
be thoroughly examined, and in the mirror the epiglottis, arytseno-epi-

glottidean folds, the apices of the arytaenoid cartilages surmounted by
the cornicula, the openings of the ventricles, the true vocal cords, and a

part of the wall of the trachea (while the glottis is open) can be fully
seen. In some cases where the cords are widely apart an experienced ex-

aminer can direct the light so as to catch the bifurcation of the trachea. 1

When the parts are fully in view the patient is directed to pronounce the

vowel "Ah " in tones varying from the lowest to the highest pitch of his

voice, so as to throw the vocal cords into free vibration, and show whether

they are as movable and as elastic as they should be
;
their outline is

carefully examined for the marks of ulceration or other injury; vegeta-
tions on the cords or tumors of any other kind in an}' part of the larynx,
or foreign bodies, can hardly escape observation

;
and any deviation from

the natural color of the various parts will be readily appreciated by one
who has accustomed himself to the examination of the parts in health.

This is, indeed, indispensable. No description or book of plates will en-

able a surgeon to recognize morbid appearances, unless he has habituated
himself to the aspect of the parts in health, which is perhaps best done

by auto-laryncoscopy at first, though it is also very necessary to examine

1 I think Prof. Czermak was the first to show this on his own person, but many
demonstrators of auto-laryngoscopy have been able to follow his example.
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a variety of individuals, in order to learn the wa}
r of overcoming the

difficulties caused by varying idiosyncrasies, which can only be done by
various little changes in manipulation. Success in Inrvngoscopy can

only be obtained by constant practice, and this is still more necessary in

order to succeed in the delicate manipulations by which some affections

of the larynx must be treated.

fihinoscopy. The posterior nares and upper part of the pharynx can
also be illuminated more or less completely by means of the laryngeal
speculum, but the view obtained is far less satisfactory ; still, enough
can in many cases be seen to enable the surgeon to diagnose with confi-

dence affections which would otherwise be only matters of inference.

The instruments are the same, with the addition of a long, narrow-

spatula turned up at the end, or a blunt flat hook, by which the uvula
and soft palate are to be gently raised and drawn forwards with the left

hand while the mirror, which is somewhat smaller and longer in the stalk

than the common laryngoscopic speculum, and has the stem a little bent
downwards near its junction with the handle, is passed to the back part
of the pharynx. By slight variations of its position and of that of the

reflector the surgeon tries to bring successively into view the various

parts of the naso-pharyngeal region. Mr. Durham says :

" Under the
most favorable circumstances the two superior meatuses may be inspected
more or less completely, and considerable portions of the mucous mem-
brane covering all three turbinated bones may be seen

;
the septum may

be examined throughout a great part of its extent, but the view obtained
is necessarily very oblique. Some portions of the posterior surface of
the velum palati may also be seen. Lastly, if the mirror is turned to-

wards one side, the lateral wall of the naso-phar3'ngeal cavity and the

orifice of the Eustachian tube may be brought into view. But the diffi-

culties of posterior rhinoscopy are great, and it is rarely that the cavities

may be inspected to the extent indicated, although this is theoretically

possible in most cases, and has been actually accomplished in many."
1

When the laryrigoscopical appearances in health and those in disease

to a certain extent have become familiar, the surgeon proceeds to learn

the use of the laryngeal brush and the stem by which solutions or solid

substances are conveyed to any accessible point of the larynx which may
be desired

;
and that of the forceps, laryngeal scissors, or guillotine, by

which new growths may be removed.

Laryngitis occurs either in the acute or chronic form. In the former
it is a most formidable affection, very dangerous to life, and often prov-

ing fatal in spite of the most vigorous and judicious treatment. Its

causes are exposure to cold (acute catarrhal laryngitis), the poison of
the contagious fevers, small-pox and scarlet fever especially, doubtless
from the extension to the mucous membrane of the characteristic affec-

tion of the skin (exanthematous laryngitis), the extension inwards of

cutaneous or phlegmonous erysipelas (erysipelatous and diffuse cellular

laryngitis), and injury (traumatic laryngitis). Chronic laryngitis may
also be catarrhal, or phthisical (strumous), or syphilitic, or it may result

from overuse of the voice (clergymen's sore throat, chronic glandular or

follicular disease of the larynx).
Besides these affections, which are found at any time of life and local-

ized in the larynx, there must be added to the list of acute affections the

peculiar spasmodic inflammatory affection in children called croup, and

1
Syst. of Surg., 2d' eel., vol. iv,. p. 259.
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the diphtheritic affections of the throat which spread downward into the

air-passages.
It would be out of place here to attempt a complete view of the affec-

tions of the larynx. I must content myself with a general summary of
the more important practical points connected with its acute and chronic

diseases, referring the reader for more extensive details to Mr. Durham's
excellent essay in the System of Surgery, or to some of the special treat-

ises on the subject.
Acute laryngitis is characterized by the sudden accession of formidable

obstruction, very liable to be complicated by attacks of spasmodic dysp-
noea (spasm of the glottis), in which life may easily terminate. The ra-

pidity with which the disease proves fatal in some cases is well known.
I have known a man, tolerably well in the early afternoon, who died four
hours afterwards

;
nor are such cases very rare. The complaint begins

with ordinary sore throat (and probably the catarrhal form usually com-
mences in the pharynx), then feverish ness and distress supervene, inspi-
ration becomes difficult and painful, with some cough ; dysphagia in-

creases, the patient begins to hawk up small hard masses, which are

supposed to come from the ventricles of the larynx ;
then the dyspnoaa

rapidly increases, expiration as well as inspiration is obstructed, the face
becomes livid, the features bathed in sweat, the pulse small and inter-

mittent, and death follows either from spasm of the glottis, from sudden
suffocation without spasm, or from more gradual obstruction preceded
by unconsciousness.
The treatment of this formidable disease must necessarily be vigorous

and decisive if the patient is to have any chance. In the first stage,
when dysphagia and dyspnoea, for which there is no other cause present,
point to the spread of pharyngitis over the epiglottis to the larynx, a
careful inspection of the fauces (with the laryngoscope, if the patient
can tolerate it, if not with as good a light and as free an opening of the
mouth as can be procured) is essential

;
and if, as will probably be the

case, the parts about the arytaeno-epiglottidean fold are found congested
and thickened they should be very freely scarified. At the same time

antimony and aconite should be given in small but frequent doses. 1 If

the inflammatory appearances are less decided, the patient should be in-

closed in a warm, moist atmosphere, and the throat should be constantly
steamed with simple steam, or the same mixed with henbane or hops; or

the inflamed membrane may be carefully pencilled with a very strong
solution of nitrate of silver (3j to 3j).
But if, as too often happens, the symptoms advance, tracheotomy, or

laryngotomy, must not be long delayed. Unfortunately it seldom saves
the patient's life, but it is his only chance, and the earlier it is performed
the better for him. There is no necessity for opening any part of the
tube lower than the cricothyroid interval in these cases. Mr. Hewett has
shown that the oedema never extends below the vocal cords, so that the

ordinary operation of laryngotomy will give the patient the means of

breathing, but in most of the cases I have seen he has sunk nevertheless.

In many of these instances, especially when occurring in later life, the

kidneys will be found diseased
;
otherwise I do not know how to account

for the fatality of the affection. After the opening is established I do
not think any further employment of depressing remedies is indicated.

1 Mr. Durham prescribes two or three minims of the Vin. Ant. with one or two

drops of Tinct. Aconit. (B. P.) and half a drachm of Liq. Ammon. Acet. in some
vehicle every quarter or half hour till some obvious eifect has been produced on the

pulse, and then the same less frequently.
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The pulse and tempera! mv should he watched, and the patient supplied
with stimulants and nourishment in accordance with his condition.

The above refers to the catarrhal form of acute laryngitis. In the

exauthematous forms no scarification and no depression should be

thought of. The only question is, whether tracheotomy will give the

patient any further chance of survival.

When erysipelas in either form extends inwards to the larynx the

complaint is usually fatal. Still, instances of successful tracheotomy are

not wanting, and the operation should not be long delayed.
In traumatic cases, as I have stated above (page 208), the operation

should always be performed early, when there are loose portions of car-

tilage hanging into the larynx, or the mucous membrane has been pene-
trated by the edge of a fracture. For the treatment of the laryngitis
which follows burn or scald I would refer to page 214.

Croup. The acute laryngitis of croup is not preceded b}" pharyngitis,
as the common catarrhal laryngitis is, nor is there any diphtheritic or

croupous membrane in the pharynx or mouth, as there is in diphtheria.

Still, the resemblance or relationship between croup and ordinary laryn-

gitis on the one hand and diphtheria on the other is very close, so that

many authorities regard croup and diphtheria as essentially the same

disease, an opinion which is strengthened by observing that in epidemics
of croup there are cases in which the false membrane does extend into

the fauces, and which are called "diphtheritic croup." Croup sets in

with feverish symptoms and a hard, dry, ringing cough, without dys-

phagia, but soon running on to considerable dyspnoea, aggravated into

formidable paroxysms, and accompanied by cough and expectoration, in

which very commonly shreds of false membrane may be observed. In-

flammation rapidly extends down the trachea to the bronchi, the breath-

ing becomes more oppressed, so that the sides of the neck are seen to

be drawn in during inspiration, the face becomes livid, consciousness

oppressed, and the child dies asphyxiated.
In this formidable disease there are two stages to be considered in the

treatment the first, that which occurs before the dyspnoea has become

very dangerous, when there is sufficient evidence of acute laryngeal
inflammation spreading down the trachea, but the breath still comes

pretty freely. In such cases anatomical examination would show the

larynx inflamed and more or less coated with a fibrinous or leathery exu-

dation, which extends some distance down the trachea, but does not line

the whole of it nor reach the lungs. During this stage emetics, leeches

to the chest, and the free use of antimony are the measures indicated.

Some practitioners rely much on mercury, on account of its solvent
action on librinous exudations

; but, as Dr. Barclay has pointed out,
that action is too slow to be available in croup. At the same time

mercury may be combined with the antimony, on which latter drug, no

doubt, the chief reliance is to be placed. Warm fomentation, with opiate
liniment to the throat, and the creation of a warm, moist atmosphere
round the bed, are decidedly useful. Most cases of croup are thus

brought to a favorable issue. But in the second stage, when the respira-
tion is very labored, and the subclavicular spaces are seen to be de-

pressed in every effort at breathing, when the child is becoming livid

and oppressed, yet the lungs are not much loaded, tracheotomy becomes

urgently necessary. At this period it will be found that the glottis is

extensively trenched upon by the exudation which now nearly fills the

larynx, and which is beginning to extend beyond the bifurcation of the

43
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trachea. If the operation is delayed till the lungs also become much
loaded it is useless to perform it.

Opinions differ as to the place which should be selected for the opera-
tion. My own is in favor of operating above the thyroid isthmus; for

though, if we could make sure of getting below the lower end of the in-

flammatory membrane, it would no doubt be worth some risk and trouble
to attain this object, yet the extra half or three-quarters of an inch which
is the distance between the incisions in the two operations is quite use-

less for this purpose, while the operation below the thyroid isthmus is in

a fat child a very dangerous one.

The more the disease approaches to pure diphtheria the less is the

prospect of relief from tracheotomy, though the chance of relief should
not be refused, as numerous examples of recovery have been recorded,
even when the patient's condition had been regarded as desperate.

Laryngiamuz Stridulus. Clearly distinguished from croup or diph-
theria is laryngismus stridulus, or u

child-crowing," a spasmodic affection

allied to convulsions, often very alarming, but accompanied by no general
fever and by no exudation, therefore having intervals of perfect remis-

sion, and to be treated, not by the administration of depressing rem-

edies, still less by tracheotomy, but by bringing the child slightly under
the influence of chloroform when the spasm comes on

; or, if the spasm
is not very powerful, by the use of the warm bath.

The success of tracheotomy in croup will depend a good deal on the

period at which it is employed. If the surgeon resorts to the operation

early, and is dexterous in its performance, a large proportion of his pa-
tients will recover

;
but then a good many of these would certainly have

recovered without. Nothing seems to me to show the fallacy of statis-

tical reasoning in matters of practice more than the conclusions hastily
drawn from the great apparent success which attends the operation of

tracheotomy for croup in the hands of the surgeons who perform that

operation very frequently. Without denying that an early resort to

tracheotomy may be better practice than waiting till the child is nearly
in extremis, I would point out that this conclusion rests on observation,
and cannot be proved by quoting numbers.

Chronic Laryngitis Phthisical. The constitutional forms of chronic

laryngitis are all marked by the prominent symptom of aphonia rather

than by any danger to life, though any of them may become dangerous
to life when complicated with ulceration, since that ulceration may irri-

tate the vocal cords and produce spasm of the glottis, or may extend to

the cartilages, and portions of the necrosed cartilage may become dis-

placed or entirely loose and act as a foreign body.
1 In "phthisis laryn-

gea
" the disease consists, as it seems, in the development of tubercle

beneath the mucous membrane of the epiglottis and larynx, which runs

on with more or less rapidity to ulceration, leading to loss of voice,
destruction of the epiglottis, dysphagia, cough, expectoration, necrosis of

the cartilages, and death. Asa general rule the disease in the larynx is

only a part of the general affection, and the patient's death is due to the

disease in the lungs; but in other cases the complaint commences in the

larynx, and may, indeed, be confined to it. The treatment of the disease

must, of course, be regulated by the general condition. When the lungs

1 There i.s even a case on record in which a diseased gland made its way by uleera-

tion into the trachea, and a portion of it dropped into the tube, producing the usual

symptoms of foreign body.
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are profoundly affected nothing can he done beyond soothing the patient's

sufferings by steaming the larynx from time to time with hot water mixed
with lionbane or stramonium, touching any ulcers which may be visible

on laryngoscopic examination with a wire coated with nitrate of silver or

with a solution of nitrate of silver on the laryngeal brush, and enjoining
rest to the laryngeal organs as much as possible. Even in these hopeless

cases, however, Mr. Durham urges the occasional justifiability of trache-

otomy as a palliative, if the patient is greatly troubled by pain or difli-

culty of breathing ;
while there are doubtless cases in which the larynval

disease is the essence if not the whole of the complaint, and in which

tracheotomy is urgently indicated.

Syphilitic laryngitis is either secondaiy or tertiary, and the affections

of the larynx appear to bear a general resemblance to the secondary and

tertiary phenomena of syphilis in other parts of the body. Thus the

secondary laryngitis seems to depend usually on the spread of roseola or

psoriasis from the throat, or to the development of similar affections, or

of mucous tubercles on the laryngeal mucous membrane. Secondary
ulceration may also spread from the fauces down to the larynx, and may
either destroy the vocal cords partially or completely, or may so displace
and bind them down as to prevent their proper action, and so lead to per-
manent aphonia.

Secondary laryngitis as a rule involves no worse consequence than loss

of voice, which is usually only partial and temporary, though when ulcer-

ation or inflammation occurs in the neighborhood of the cords the patient
is, of course, never free from the danger of spasm.
The tertiaiy affections of the larynx are more deep and more dangerou?.

Some of them seem to consist in warty growths in the larynx, not unlike

the syphilitic vegetations or condylornata found elsewhere
;
but the chief

tertiary affection of the larynx is ulceration, which rapidly extends to the

cartilages and vocal cords, destroying the larynx as an instrument of

voice and producing the most serious danger to life.

Syphilitic affections of the larynx can usually be diagnosed from other

diseases by the concomitant symptoms ;
but in any case of doubt the

effect of anti-syphilitic remedies will assist the diagnosis. The exhibition

of mercury in the form of calomel vapor, inhaled through a mouthpiece
attached to the common mercurial lamp, or the repeated application of

the Liq. Hyd. Perchlor., pure or diluted with an equal bulk of water, are

the most useful applications in syphilitic sore throat. In secondary
affections the patient should undoubtedly be brought fully, though grad-
ually, under the influence of mercury. In the tertiaiy stage of the disease

iodide of potassium with tonics may be given internally while the local

mercurial treatment is being carried on. In these, as in all other ulcera-

tive diseases of the larynx, the surgeon must be prepared for the necessity
of tracheotomy, and must not let his patient die or run any serious danger
of dying for want of an opening through the cricothyroid membrane.

Follicular Laryngitis. The follicular disease, or dysphonia clericorum,
has its seat in the glandules or follicles of the mucous membrane, and is

often accompanied by a similar affection of the mucous membrane around.
" The membrane covering the ai^'taenoid cartilages and immediately
adjoining parts is more rich in glandular structures than any other por-
tion of the laryngeal mucous membrane. Now, this part is constantly

subject to a veiy great extent of motion, and also perhaps to considera-

ble strain, during forced vocalization." (Durham). Thus is explained
the prevalence of this complaint in those whose occupation leads to con-

stant exertion of the voice, though it occurs in others also
;
in photogra-

phers, according to Gibb, who are exposed to acrid chemical fumes; and
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in persons laboring under the herpetic diathesis, according to Trousseau
and others.

u The symptoms are : alteration of the voice and sense of effort in sus-

taining it these are by far the most prominent and constant symptoms ;

more or less discomfort about the larynx, never amounting to pain, but

occasionally troublesome
; dryness and sometimes a sense of heat about

the throat; and constant desire to clear the throat by 'hemming' and
'

hawking.' There is little or no regular cough ;
and the expectoration

which sometimes occurs is slight, scanty, and mixed with saliva. There
is neither difficulty in swallowing nor tenderness upon pressure over the

larynx. There are no definite constitutional symptoms, but the general
health and spirits of the patient are often observed to be more or less

depressed."
l

The voice is much affected in these cases, and especially in distinct or

loud speaking or reading. The mucous membrane of the fauces and
throat as well as that of the larynx is seen in the early stage of the com-

plaint studded with enlarged glands, surrounded by an area of redness,
and at a later period these may have formed small points of ulceration

;

but it does not seem that the deeper structures are liable to disease or that

the larynx is ever incurably disorganized.
The local treatment consists in the persevering application of astrin-

gents, nitrate of silver, tincture of iodine, sulphate of zinc or copper, in

such strength as is found to be suitable, touching the ulcerated parts
with the solid nitrate of silver, and the inhalation of pulverized solutions

of "common salt, chloride of ammonium, iodide of potassium, and in

some cases alum or weak solution of perchloride of iron." Mr. Durham
says also that benefit may be derived from sucking medicated lozenges

(chloride of ammonium, with or without cayenne and the "red gum
lozenges ") and from wearing the beard. The general health must be care-

fully attended to, and the patient may be comforted with the assurance that

though the treatment may be tedious there is. every reason to hope for

complete success.

Tumors of the Larynx. The diagnosis of tumors of the larynx is due

exclusively to the laryngoscope. Formerly, though the existence of such
a tumor might be guessed at, it could never be affirmed. Now they can

be seen, and, what is of far more importance, they can often be removed
without any incision or any inconvenience whatever, and the patient in

some instances restored to the full use of the voice, and in all rescued
from the imminent danger of suffocation which is incident to the presence
and growth of a tumor in the neighborhood of the glottis.
Most of the tumors which affect the larynx are common warts or papil-

lomatous growths,
2 which spring up from any part of the mucous mem-

brane, sometimes in considerable number, and often grow to a very large
size. They are sometimes congenital. They are said to spring more

commonty from the front of the larynx, near the convergence of the vocal

cords, though they may grow in any part of the cavitj^. Fibrous and
fibrocellular tumors are next in number, some of which are sarcomatous
and grow rapidly ;

others are pedunculate^, like the polypi of other parts.
Adenoid growths are rare, and grow from the base of the epiglottis, the

arytaeno-epiglottidean folds, or the membrane covering the epiglottis.

1
Syst. of Snrg., 2d ed., vol. iv, p. 548.

2 Out of 244 cases of laryngeal tumor collected by Mr. Durham 110 were of this

nature 19 only were cancerous.
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A few instances of cystic, cartilaginous, and osseous tumors are also

recorded. These are the innocent forms of tumor the cancerous grout lis

are mostly epitheliotnatous, though instances of soft cancer are not want-

ing. Epithelioma is jyonerally an extension from the pharynx ;
but it

sometimes begins, as Mr. Durham describes it, on the mucous membrane
lining the back of the cricoid cartilage, and doubtless in other parts of the

larynx also, in the form of small irregular nodules, which gradually in-

crease in size and soon ulcerate. In any case the tumor will soon present
an ulcerated surface, and can then be recognized from the other forms of
ulceration by its elevated edge, by its dirty gray color, by the amount of
new deposit, causing irregular thickening in the parts around, and in

some cases by the presence of enlarged glands.
The symptoms caused by a tumor of the larynx are the same as those

accompanying an}* other chronic affection, viz., aphonia, more or less com-

plete; hoarseness, cough, occasional dyspnoea, sometimes aggravated into

fits of spasm, and in some cases (chiefly those of cancer), more or less

dysphagia. The more movable and pedunculated the growths are, the
more liable are they to cause spasm of the glottis, while the degree of

permanent obstruction of course will depend mainly on the size of the

growth.
The diagnosis can only be arrived at by laryngoscopy, unless in the

rare instances (chiefly in childhood) in which the growths can be felt by
passing the finger round the epiglottis.
The treatment of a tumor of the larynx is directed to fulfil two different

indications, viz., either to remove the growth altogether or to protect the

patient from the danger of suffocation by tracheotomy. Of the perform-
ance of laryngotomy or tracheotomy, in order to avert suffocation by a

tumor, I need say nothing further; the indications are the same as in

spasm of the glottis, or alarming dyspnoea from an}' other cause. There
are various ways of removing laryngeal tumors. There may be small

warty elevations hardly deserving the name of tumors, yet quite suffi-

cient, if seated on the cords, to produce aphonia, and which may be

repressed by touching them with the nitrate of silver, fused and applied
to the end of a bent wire, or by means of a wire carefully conveyed down
to them and connected with a galvanic battery ;

but this last mano3iivre
is a very delicate one, and the surgeon must first well exercise himself
and his patient to see that he can always bring the wire into unfailing
contact with the little growth.
Removal from the Mouth, More commonly, however, the growths

which are large enough to produce symptoms, are also large enough to
be seized and removed by delicate forceps of appropriate shape and con-

struction, or by a snare or ecraseur, constructed on the same principles
as Hilton's snare for nasal polypi, figured on p. 600, with the necessary
modifications in size and shape ;

or by a knife, scissors, or guillotine, i.
<?.,

an instrument which is slipped over the tumor, and pressure on a handle
then projects a blade which cuts it off. Laryngeal growths have also
been removed by the galvanic cautery, though the method seems unnec-

essarily dangerous, and those which are cystic have disappeared after

simple puncture.
In all cases where it is possible the method of removal from the mouth

ought to be adopted. But sometimes, from the age of the patient, from
his intolerance of the necessary manipulation, or from the size and attach-
ments of the tumor, it may become necessary to remove it by external
incision.

Thyrotomy, as the operation is called, is an extension of laryngotomy,
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the incision into the larynx being continued upwards between the alee of
the thyroid cartilage. It is best done, I think, at two different sittings.
The usual opening having been made through the cricothyroid membrane,
the patient is relieved from all danger of suffocation, and the common
tube is introduced. Then, at a subsequent day, a tube can be substituted
which has a notch in its upper or convex wall. Into this notch the knife
is inserted (the patient being, of course, fully narcotized, which is readily
effected by administering the anaesthetic through the tube), and the in-

cision is slowly and cautiously carried along the middle line of the pom urn

Adami, so as to wound neither vocal cord, till the thyrohyoid membrane
is reached. A couple of blunt hooks will now drag the two halves of the

larynx apart. If there is much bleeding (as there often is) a piece of

sponge must be firmly pressed into the larynx till it has subsided. The
patient is all this time breathing quietly through the original tube. On
the subsidence of the bleeding the whole interior of the larynx, with the
mouths of its ventricles, will be exposed, and the tumors can be cut

away, their bases cauterized, and any other manipulation carried out
most satisfactorily. The same proceeding is sometimes required for the

removal of foreign bodies impacted in the ventricle (see p. 211).

Extirpation of the Larynx. Latterly, in Germany, still more extensive

operations have been practiced for malignant disease of the larynx, all

the parts affected having been removed, so as to extirpate the whole

larynx and lay the pharynx freely open. I have no experience of this

formidable operation, and should be disposed to believe that it will not

ultimately become received into general surgery ;
but I think it right to

direct the reader's attention to the possibility of its performance, and
will quote the following account of a case recently operated on by Pro-
fessor von Langenbeck. The patient had had tracheotomy performed
previously, chloroform being administered through the tube:

" A transverse incision was made above the hyoid bone, and a perpen-
dicular one carried down from it

;
and the two flaps of skin having been

turned aside, the diseased parts were removed. The specimen was shown

by Dr. von Langenbeck, at a meeting of the Berlin Medical Society. The
anterior wall of the oesophagus and pharynx was divided, the larynx cut

away, and the hyoid bone sawn through in the middle. The disease,
which was cancerous, had involved the upper part of the larynx, the

epiglottis, and the hyoid bone to such an extent that it was difficult to

distinguish the several parts. The inner surface of the cricoid and thy-
roid cartilages as far as the laryngeal pouches and the inferior vocal cords

were free. The disease commenced close above the ventricles of the

larynx, in the form of nodular masses which completely filled the upper
part of the organ. .The arytenoid cartilages and the arytaeno-epiglottic

ligaments, the hyoid bone, and the base of the tongue, were all involved

in the disease, and were removed. A week after the operation the patient
was free from fever, and his general condition was satisfactory."

1

Aphonia, Nervous and Hysterical. Aphonia, besides being a symptom
of all chronic laryngeal diseases, occurs also from causes unconnected
with any disease in the larynx. The nervous or hysterical aphonia, which
is often seen in young women though sometimes in men is an affection

not very well understood, and sometimes devoid of any other symptom
of hysteria or nervous disease, though agreeing with such disorders in

the fact that there is no visible degeneration of tissue in the parts af-

1 Brit. Med. Jour., Aug. 21, 1875.
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fected, and that the function may often be completely and immediately
restored without any visible cause for the change.

In a case of this kind laryngoscopic examination will show all the parts
of their natural appearance, but the motion of the cords is variously af-

fected. The voice sometimes appears and disappears quite suddenly, and
in all cases there is the same want of proportion between any recog-
nizable cause and the presumed effect which is noticeable in other " ner-

vous mimicries." There may have been some little cold or some extra
exertion of the voice alleged as the cause, but this is wholly insufficient

to account for a total inability to speak.
These cases often get well of themselves, or any method of treatment

may cure them the mere introduction of the laryngoscope has produced
a return of the voice. 1 The approved methods of treatment seem to act

by giving the patient a shock a "shake-up," as Mr. Durham terms it.

Such are the pinching or squeezing of the larynx, the application of gal-
vanism either to the cords themselves or to the parts near them, the ap-

plication of strong or irritating lotions to the interior of the cavity, such
as solutions of nitrate of silver or sulphate of copper, and the applica-
tion of irritating fumes, as those of solutions of ammonia or chlorine.

Aphonia is said also to result from idiopathic atrophy of the muscles
of the larynx, but on this head little, I believe, is known.

Aphonia from Paralysis. Usually, when a patient has lost his voice
and on laryngoscopic examination one of the vocal cords is seen to be

motionless, the cause is to be sought in pressure on the recurrent nerve,
and the commonest cause of that pressure is either an aneurismal tumor,
especially aneurism of the aorta pressing on the left recurrent, or an en-

larged gland, or a malignant tumor in the thorax or neck. It is not very
uncommon for a person to be unaware of the existence of aortic aneurism
until the attention of his physician is called to the part by either paraly-
sis or spasm of the glottis. And there seems good reason to believe that

the pressure of a tumor on any part of the windpipe may set up irrita-

tion in its substance which may be so reflected down the nerves of the

part as to produce either paralysis or spasm of the cords without any
direct interference with the nerve-trunks.

Spasm of the glottis is one of the most painful and most fatal of all

surgical accidents. It comes on from the most various causes, and may
terminate life in a few minutes, if prompt help be not given. That help
lies in the immediate opening of the windpipe below the glottis ;

and
when, as sometimes happens, a patient is found in obvious and imminent

danger of death from spasmodic dyspnoea, of the cause of which the by-
standers can give no account, the surgeon's duty is to make an opening
at once through the cricothyroid membrane, and if necessary perform
artificial respiration through the opening. But what has been said above
is sufficient to show that in many cases of spasm of the glottis the im-
mediate opening of the windpipe is unnecessary, and fortunately it is

only in rare emergencies that we have not the opportunity for more de-
liberation in the treatment.

The chief causes of spasm of the glottis have been pointed out in the

foregoing pages. They are : Foreign bodies fixed in the larynx or loose
in the lower part of the windpipe when the}' impinge on the cords, burns
and scalds of the larynx, inflammation and ulceration (whether acute or

chronic) trenching on the neighborhood of the cords, tumors when they

1 See Durham, in Syst. of Surg., 2d ed., vol. iv, p. 592.
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move so as to get between the cords, aneurisms, tumors, and enlarged
glands irritating the recurrent nerves or pressing on the windpipe, and
central irritation, such as is often seen in tetanus and less frequently in

cerebral affections. The treatment of all these conditions has been dis-

cussed, as far as they fall within the surgeon's province, and the neces-

sity of tracheotomy under certain circumstances pointed out. I would

merely add that the patient's safet}' is best consulted in circumstances
of doubt by resort to operation, rather than by hesitation, which may at

any time involve fatal consequences.

Bronchotomy. ^\\Q windpipe may be opened in three different posi-

tions, viz., between the cricoid and th}
r roid cartilages, above the thyroid

isthmus and below it. All three operations are often comprised under
the common name Tracheotomy, which is thus used as synonymous with

Bronchotomy, meaning any operation by which an artificial opening for

respiration is made : otherwise the word Bronchotomy is used for all the

operations on the air-passages, while the term Tracheotomy is restricted

to the operation below the thyroid isthmus, that above it being called

Laryn go-tracheotomy, and the operation through the cricothyroid inter-

val Laryngotomy.
Laryngotomy is the easiest of the three. Nothing is necessary except

to keep in the middle line, to divide the skin pretty freely from the thy-
roid to the cricoid cartilage, and to cut through the cricothyroid mem-
brane entirely from the lower border of the thyroid to the top of the

cricoid cartilage, and then insert the tube. In urgent cases there is no
need to make any preliminary incision. The knife can be plunged direct

into the windpipe, and the tube may follow it at once. No vessel of im-

portance can be injured. The little anastomotic arch formed by the

cricothyroid arteries never, as far as I know, furnishes more than slight

haemorrhage, which is stopped at once by the pressure of the tube.

Laryngotomy is often required under circumstances of urgency when
no tube is at hand. A pair of forceps, or in the last resort the blades of

a pair of scissors, or a couple of hairpins or pieces of bent wire, will suf-

fice to keep the wound open, and if necessary the operation can be done
with a common penknife.

This operation is sufficient in all cases which involve only the vocal

cords or the tissues above them. It is, therefore, practiced in spasm of

the glottis from all causes, including burn and scald, in erysipelatous
affections spreading down the throat, and in cases of foreign body lodged
in or above the glottis. Opinions differ as to the operation which is to

be employed in cases of laryngitis and croup, as to which I have already

expressed my own.'

Laryn go-tracheotomy consists in making a freer incision than in laryn-

gotom}7 from the lower border of the pomum Adami to about three-

quarters of an inch below the cricoid cartilage, dissecting the parts till

the trachea and the isthmus of the thyroid body are plainly seen, and

plunging the knife into the windpipe with its back to the thyroid isthmus

and cutting upwards through the two upper rings of the trachea and the

cricoid cartilage.
This operation is chiefly used in childhood, when the small size of the

larynx seems to forbid laryngotomy and the depth and shortness of the

neck renders tracheotomy dangerous.
Tracheotomy Proper. Tracheotomy below the thyroid isthmus re-

quires a freer opening and a deeper dissection. The extent of the in-

cision will, of course, be proportioned to the thickness of the neck. In a
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short, deep neck there is no objection to .extending the incision from the
cricoid cartilage to the episternal notch, lint this is rarely requisite. An
average incision would be from an inch and a half to two inches down-
wards from the cricoid cartilage. Having divided the skin and deep
fascia, the sternothyroid muscles may be seen touching each other in

the middle line, and these parts should be drawn asunder with hooks.

Any vessels (arteries or veins) which bleed freely had better be tied
;
the

lower border of the thyroid isthmus will be recognized, and may be drawn

up with a hook if it is unusually broad. The trachea should be dissected

clean till three rings are seen fairly exposed, and should then be opened
in the whole extent which is denuded, with the edge of the knife turned

upwards. Then the tube is to be inserted. If the thyroid isthmus comes
down unusually far it is safer to divide it in the middle line than to risk

a deep dissection close to or under the sternum. In following the other
course I once lost a patient from wound of a branch close to the innomi-
nate vein.

There are a few precautions which are essential to success in all these

operations. The first is to keep in the middle line, and this is not always
easy in cases which are operated on late at night under urgent circum-
stances. The head ought to be extended, as much as is possible without

increasing the dyspnoea, by putting a pillow under the neck and shoulders
;

and the surgeon, if he has no trained assistant, must see that the head is

held firmly and the body kept straight. Next it is desirable to stop
bleeding before the trachea is opened ;

but if the bleeding is merely
venous or capillary, and from a number of imperceptible vessels, the best

plan is to make the opening at once. If a gush of blood passes into the

windpipe the patient must be instantly turned on his face, and it will run
out again. The free admission of air into the lungs will relieve the venous

congestion and the haemorrhage will cease. It is most important to make
a free opening at first, so that the tube has ample space. I have seen
the patient die while the operator was vainly endeavoring to force a tube

through an opening too small for it, and thereby of course increasing the

dyspnoea. There is no objection in most cases to the administration of

chloroform, nor is there usually any reason for hurry in the dissection.
A quiet and methodical dissection may take a minute or two longer than
one where haste is the only thing thought
of; but it really often saves time, as it FIG 320.

enables the operator to insert the tube at

once, instead of boggling about it. As
to the insertion of the tube there is not

generally any difficulty if the windpipe
has been opened with the requisite free-

dom. The old solid canula is now rarely
used. Fuller's bivalve canula is the one
most Commonly met With; but Durham's Fuller's bivalve tracheotomy canula.

lobster-tail director finds its Way in Very The canula is introduced with its blades

easily, and enables the surgeon to glide in closed - Then
-
b* dePressi g the handles

4-V.^ t- \ j-i TUTU , ? /.to the position marked by the dotted
the tube very readily. Whatever form of

lineS) th
'

e blades are openedf ind a tllbular

tube IS used it must be double, for it will canula is introduced between them.

soon become obstructed with mucus, and
the inner tube must often be withdrawn for the purpose of cleansing it.

For the same reason the inner tube must project beyond the outer one,
otherwise the withdrawal of the inner tube might leave the outer one
obstructed.

When the double canula is securely lodged in the trachea it must be
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tied in with a piece of tape round the neck
;
and if there is any super-

fluous incision it may be united with one or two stitches. Several dan-

gerous complications may occur after the operation. The secretion

(especially in the diphtheritic affections) will collect in the tube and must

FIG. 321.
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Durham's canula, with "
lobster-tail " director.

be assiduously removed by passing the feather of a pen down the inner

tube, and when this no longer serves, by removing the inner tube and

clearing it. It may even become necessary to remove the outer tube also

and draw up the croupous membrane out of the trachea. I have seen a

complete cast of the trachea and bronchi thus removed with immense re-

lief to the dyspnoea.

Again, the pressure of the end of the tube against the windpipe some-
times produces ulceration of the trachea, which has even been known to

extend into the innominate artery, and still more frequently induces
tracheitis and bronchitis. To obviate this Mr. Bryant has devised a

canula in which the shield lying on the skin is jointed to the stem which
rests in the trachea, in order that the tube may follow the motions of the

windpipe. But the presence of the foreign body must always cause some
irritation, and this seems often to be the starting-point of general tra-

cheitis and bronchitis.

Another frequent complication is that the fluids run down from the

mouth into the larynx, and so are expelled from the wound. I have

FIG. 322.

'Bryant's canula. The shield is movable on the neck-plate by means of a joint, and can be

shortened if required.

already spoken of the same distressing complication after cut throat.

After tracheotomy it seems to depend on the obstacle which the presence
of the foreign body causes to the elevation of the larynx under cover of

the epiglottis, and possibly to effusion into the arytseno-epiglottidean
folds from inflammation.

It is very desirable to restore the natural respiration as early as possi-

ble after tracheotomy, and dispense with the canula. Not onty is the

foreign body a constant source of irritation, but the vocal cords may get
more or less consolidated together, and even in some cases the upper
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part of the larynx nearly obliterated. A canula should be inserted

having an opening in its convexity looking towards the glottis, through
which the air can pass in expiration, and :i valve applied to its mouth, so

that the air can be drawn inwards in inspiration, but the valve then shuts.

If it is found that this cannot be borne and that the glottis seems ob-

structed, the patient should be narcotized and a bougie passed through
the glottis, to break down the adhesions.

CHAPTER XXXY.
DISEASES AND INJURIES OF THE EYE.

BY R. B. CARTER, OPHTHALMIC SURGEON TO ST. GEORGE'S HOSPITAL.

THE great importance of the eyes as the instruments of the visual

function, their accessibility to many kinds of examination, and the trans-

parency of many of the structures of which they are composed, have
combined to invest their diseases with much attractiveness, and to render
them objects of specially careful and painstaking research. The benefits

hence arising are attended by the disadvantage that it is scarcely possi-

ble, in the space which can be devoted to the subject in this work, to pre-
sent anything more than a sketch in the barest outline of the present state

of Ophthalmic Surgery ;
and by the still greater disadvantage that surgical

students are apt to look upon the subject as one which is especially re-

condite or difficult, and hence, doubting whether they will have time to

master it, to turn from it without even that moderate degree of attention

which is necessary in order to enable them to deal skilfully with the com-
mon forms of eye disease which constantly present themselves in practice.
Than this there can be no greater error, for these common forms are as

a rule extremely easy of recognition, and are highly amenable to well-

directed treatment.

Accessibility of the Organ. Perhaps the first consideration which
should be impressed upon the mind of the student is the importance of

utilizing to the utmost extent the accessibility and the transparency of
the eye, in such a manner that he may become acquainted with all the

facts of every case which is brought under his notice. Errors of diag-
nosis in the ordinary forms of eye disease are scarcely possible to any one
who habitually practices careful scrutiny of the affected tissues

;
and in

this, even more than in any other branch of surgery, haste and careless-

ness are the most frequent sources of mistake. A general observance of
the cardinal rule never to prescribe for an inflamed eye without making
sure that no foreign body is either imbedded in the cornea or lodged
beneath the lids, without looking to see whether either the cornea or the
iris is implicated in the inflammation, and without determining the pres-
ence or absence of heightened tension of the globe, would do much to

withdraw ophthalmic diseases from the domain of specialists, and to re-

store ophthalmic surgery to the general body of the art.

Superficial Examination. The first glance at a patient will often suf-

fice to show to an ordinarily careful observer in what direction disease
of the eves is to be looked for. Sometimes there will be manifest coarse
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external changes, such as swelling and redness of the lids, with or with-

out exudation at their margins ;
sometimes there will be manifest con-

gestion of the ocular surface, with or without discharge, and with or

without loss of the natural polish and brightness of the cornea; some-
times there will be evidence of failing vision in the gait, the aspect, and
the manner of approach ; sometimes, in the absence of all the foregoing
conditions, there will be complaint of speedy fatigue or dimness of sight
when the eyes are employed upon near objects. Any clue which may
be thus afforded must, of course, be taken as a guide to further inquiry,
but must not be accepted, without complete examination, as containing
or expressing the whole truth of the case. For instance, it is not very
uncommon in hospital practice to see patients who have been energeti-

cally treated for an inflamed eye by leeches and local applications, but in

whom the presence of a foreign body under the lid, or even imbedded
in the cornea, has bee'n overlooked by some one who was more ready to

prescribe than to practice careful scrutiny.

The Eyelid*. It is most convenient to consider the diseases of the

eye in an anatomical order; and the e}
Telids first present themselves for

examination. Being covered externally by the common integument, they
are exposed to all the morbid changes to which it is prone, and may be
the seats of inflammation, of ulcer, of eruptions, of naevi and other

growths, all of which conditions pass into the domain of general surgery.

Regarded only as appendages of the eye, they are liable to tumors caused

by obstruction of the ducts of the Meiboinian glands, to distortions of

shape caused by the shrinking of inflammatory effusions, to alterations

of position caused by excessive or perverted muscular action, and to

chronic inflammation of the follicles of the hairs which fringe their mar-

gins. They are also liable to marginal boils, which do not differ in any
essential respect from boils elsewhere, but which are called "

styes," and

require especial consideration, on account of their tendency to destroy
the e}

relashes.

Tarsal Tumors. When the duct of a Meibomian gland is obstructed

at its orifice the duct itself becomes visible through the inner portion of

the tarsal cartilage as a white line, which is sometimes sufficiently promi-
nent to produce mechanical irritation of the eye. This condition is most
common in gouty people, in whom the retained secretion is often rendered

still more irritating by becoming the seat of chalky deposit. In such cases

the margins of the lids may be soaked with a warm alkaline lotion, con-

taining perhaps ten grains of bicarbonate of soda to an ounce of water,
in the hope of dissolving the accumulated secretion at the orifice, so that

the rest may be forced out by pressure along the inner surface of the lid.

If this method does not succeed, the white line may be split with the point
of a sharp lancet, and the little cylinder of fatty or chalky matter turned

out of its bed and removed. When the obstruction is in the channel of

a duct, above its orifice, the ordinary result is the formation of a small

hemispherical tumor, fixed in the tarsal cartilage, and projecting exter-

nally. The skin is freely movable over such a tumor, and is unchanged
in appearance ;

but when the lid is everted the base of the tumor appears
as a thinned and discolored spot on the cartilage. If left alone the tumor
will eventually suppurate, and will in most cases discharge itself through
the cartilage and conjunctiva rather than through the skin, in the former

case leaving a button of granulation projecting from the orifice by which

the pus has escaped. This button may for a time be a source of irrita-

tion, but it will eventually disappear. The tumors are harmless, but in-
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convenient and unsightly, and they may be not rid of by a simple; incision

through the thinned cartilage. 1C this gives exit to pus nothing more
need be done; but if suppuration lias not , taken place the tumor will con-

tain semi-transparent gelatinous matter, and is then lined by a secreting
membrane. In such case the contents must be emptied out by a scoop
or by pressure, and the lining membrane must be lacerated in all direc-

tions by the point of a knife or cataract needle, in order to excite sullicient

inflammation to destroy its secreting property. When this is done the

cavity will fill with blood, and then, in the course of a few weeks, the

swelling will dwindle and disappear. Should it fail to do so it may be

punctured again, and its lining membrane scarified more effectually than

before. A patient who has once had such a tumor will be liable to others,

because, as in the case of sebaceous cysts, there seems to be a special

proclivity on the part of some persons to obstruction of the ducts or

orifices of glands.

Blepharitis. The inflammation of the hair-bearing margins of the

eyelids, which has been called ophthalmia tarsi, tinea tarsi, blepharitis, and

by other names, is almost confined to the children of the poor, and seems
to be due either to the direct influence of dirt and atmospheric irritants, or

to contagion. The seat of the disease is in the follicles of the e3
7

elashes,
and it is essentially an ulcerative inflammation, affecting the lining of

these follicles. It usually commences in the upper lid, near its middle

portion, and first shows itself by the formation of a scab or crust, which
cements together the bases of three or four of the cilia. The margin of

the lid, at the point corresponding to the scab, is somewhat swollen, and
the swelling extends a line or a line and a half upwards. The skin cover-

ing the swelling is seldom reddened, but is usually smooth and glossy
from tension. The size of the swelling is about equal to that of the scab,
and the whole matter looks very unimportant. If the scab is softened
and removed, it may be seen with a magnifying glass that the orifices of

the hair-follicles are patulous, and that they yield a small quantity of thin

discharge. This, mingling with the secretions of the adjacent Meibomian
and sebaceous glands, dries into the crust which is characteristic of the

malady. The inflammation appears to commence near the orfice of each

follicle, and gradually to spread to its deeper parts, killing and loosening
the eyelashes as it proceeds. The secretion is either contagious or is at

least actively irritating, so that the disease spreads along the margin of
the lid from its original centre, and appears before long in the lower lid

also. After a time the swelling of the lid-margin removes the lower

lachrymal punctum from contact with the eyeball, so that the tears are no

longer carried into the nose, but lodge and overflow and become additional

sources of irritation, often giving rise to inflammation of the conjunctiva,
and to the development of bloodvessels beneath the corneal epithelium.
The effusion which forms the marginal swelling of the lids undergoes
gradual contraction, which curves and everts the tarsal cartilages, while

the persistent follicular inflammation destroys the eyelashes, or leaves

them weak, scanty, distorted, and useless. The edges of the lids become 1

bare, red, everted, and unsightly, the tears overflow the cheeks, the con-

junctiva is highly vascular, and the cornea is clouded by active inflam-

mation or residual opacity. Such are the results of neglected blepharitis.
Treatment. In its early stages the malady yields readily to treatment.

It is then only necessary to remove the crusts by soaking them with a

warm alkaline lotion, and to apply an astringent to the inflamed surface

beneath. A good lotion is made by dissolving five grains of bicarbonate
of soda in an ounce of hot water; and the best astringent for home use
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is an ointment of the precipitated yellow oxide of mercury, which may
be thrown down by any alkali from a solution of the perchloride. This
ointment is commonly known as Pagenstecher's, and has many uses in

ophthalmic surgery. For blepharitis it should contain about twenty
grains of the oxide to an ounce of simple ointment. It is necessary to

remove the crusts and apply the ointment once a day, and to persevere
with this plan for some little time after recovery is apparently complete.
If the application is too soon abandoned the disease will again creep out
of the follicles, and speedy relapse will occur. In cases which resist treat-

ment the surgeon should himself remove the crusts, and should pencil the

exposed surface with a fine point of nitrate of silver, diluted by having
been fused with an equal weight of nitrate of potash, and then run into

a mould for use. In the chronic cases, in which structural mischief has

already taken place, in which the eyelashes are destroyed and the lids

everted, little more can be done than to slit up the lower lachrymal cana-

liculus as far as the caruncle, so as to permit the escape of tears, and
thus to diminish the discomfort of the patient.

Styes. The little marginal boils which are called styes do not differ in

any essential respect from boils in other parts of the body, and, like

them, they generally indicate some derangement of health, to which at-

tention should be paid. They run an ordinary course in a brief period
of time, and would be of little importance were it not for their tendency
to destroy the hair-follicles, and thus to occasion unsightly gaps in the

row of eyelashes. On this account, while an endeavor is made to prevent
their recurrence by constitutional treatment, it is desirable to check the

development of each individual boil, which may be done, if it is seen

sufficiently early, by pulling out an eyelash from the centre of the little

pimple, and then touching it with a fine point of nitrate of silver. If

suppuration cannot be prevented a poultice and an early incision will be

desirable
; and, if there is no special indication for constitutional treat-

ment, the administration of the tincture of perchloride of iron will often

prove advantageous.
Malposition of Eyelashes. Perverted growth or direction of the eye-

lashes, by which they are brought into contact with the eyeball, and be-

come sources of irritation and even of ulceration, is met with under three

different conditions: first, as a result of hypertrophy or redundancy of

growth ; secondly, as a result of incurvation of the tarsal cartilage by the

contraction of inflammatory products in the conjunctiva; thirdly, as a

result of displacement of tli cartilage by muscular spasm. The first

variety is most commonly a remote consequence of a slight degree of

blepharitis; the second is a remote consequence of the more severe forms

of conjunctivitis ;
the third occurs chiefly in elderly persons, is confined

to the lower lid. and occasionally follows operations upon the eye.

Redundancy of Eyelashes. Redundancy of growth of cilia is usually
met with only on some small portion of the margin of the upper lid, and

generally near the outer canthus. The superfluous hairs may be plucked
out from time to time with forceps ;

and if this is done frequentl}', the

follicles from which they spring will sometimes undergo atrophy. In

other cases epilation will rather tend to the production of a more active

growth ;
and then the portion of cartilage containing the follicles may be

excised without sacrifice of skin, or the follicles may be destroyed by in-

cluding them in a thread of silk, inserted after the manner of a seton,

and left until it produces suppuration. When the cartilage is incurved

the best method of treatment is to split it into an anterior and a posterior

layer, by the careful use of a thin and keen scalpel. The middle portion
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of the anterior layer may then be excised in a horizontal direction, in-

cluding skin and orhicnlaris muscle, and the lower strip, carrying the

eyelashes, may be transplanted upwards and secured by sutures, leaving
the lower margin of the posterior layer exposed. No dressing but the

dried blood is required, and the disfigurement of the lid which is at first

produced will be recovered from in the course of a few weeks, leaving
the lashes permanently removed from the eye. The inversion of the

lowerjid by muscular action may sometimes be overcome by the applica-
tion of sticking-plaster or of contractile collodion, but will more frequently

require the excision of a strip of skin and muscle, which should be very
narrow, and should be taken from immediately below the tarsal margin.
When inversion follows an operation upon the eye, excision of skin

should, in most cases, be performed without delay, as otherwise the me-
chanical irritation of the displaced lashes may produce disastrous conse-

quences. The good result of the operation depends chiefly on the re-

moval of the marginal portion of the orbicnlaris
; and, if too much skin

is taken, absolute eversion of the lid may be the result.

Ectropium. Eversion of the lid (commonly called ectropium) may be

produced in the way already mentioned, by the contraction of inflamma-

tory exudations external to the cartilage, by the contraction of cica-

trices on the face, by redundancy or hypertrophy of the conjunctiva, by
the mere weight of the lid in cases of paralysis of the portio dura, and

also, sometimes, in aged people in whom there is no paralysis, but in

whom the orbicularis is very feeble and the skin loose and relaxed. In

the treatment of wounds about the face the probable action of cicatrices

on the lids must be considered, and contractions must as far as possible
be prevented by skin-grafting, and by careful attention during the heal-

ing process. When the cicatrix has assumed its permanent condition

any ectropium which has been produced may often be remedied by a

well-planned plastic operation. The treatment of paralytic ectropium
resolves itself into that of the paralysis, which may sometimes be amena-
ble to the judicious application of a continuous or an induced galvanic
current; and the form which is due to conjunctiva) hypertrophy, or to

mere senile relaxation of parts, may often be cured by the contraction of

a conjunct! val eschar, made by the free application of solid nitrate of

silver. Ectropium should always be remedied if possible, for it is not

only a conspicuous and unsightly deformity, which entails much incon-

venience by interfering with the natural course of the tears, but it also

exposes the eye to injury from the absence of its natural protectors.
Wounds of Eyelids. Wounds or injuries of the eyelids, of whatever

nature, should be treated on the principle of preserving every fragment
of skin, and of endeavoring to avoid distortion of shape. Cuts or lacer-

ations should be carefully cleansed from dirt and coagnla, their edges
accurately united by a sufficient number of fine sutures, and then covered

by a crust of styptic colloid, or of dried blood and tincture of benzoin,
beneath which primary union will often take place under the most un-

promising circumstances, thanks to the vitality and vascnlarity of the

parts concerned. The best material for eyelid sutures, especially for

complicated or irregularly lacerated wounds, for which many are required,
is the finest platinum wire, as fine as human hair; and it may be con-

veniently inserted by the needles which are made for threading the

smallest beads. When wire is not at hand human hair makes a good
substitute, except that its elasticity exposes it to slip when it is being
tied.

Ptosis. The condition known as ptosis, in which the upper lid is par-
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tially or entirely closed, may be a result of injury, or of paralysis of the
levator palpebrse muscle. I have seen one instance in which complete
ptosis was produced by accident. The patient, a lad of ten years old,
fell down in such a manner that a small batswing gas-burner caught be-

neath his upper lid, and the weight of his bod}' tore the tarsal cartilage
from its attachment to the tendon. Some months after the injury I made
an incision along the upper lid, sought for and recovered the muscle, and
reunited it to the cartilage by three catgut sutures. The result was en-

tirel}
7

successful, only very slight drooping of the lid remaining. When
ptosis is caused by paralysis it is often recovered from under the influ-

ence of treatment addressed to the nervous affection on which the paraly-
sis depends ;

but. failing this, an operation may be required in order to

reopen the eye, and to enable it to take part in vision. The most suc-

cessful plan is to make a single horizontal incision along the middle of
the fallen lid, to detach the skin upwards and downwards, to excise a
broad strip of the orbicularis muscle, and to unite the edges of the muscu-
lar gap by catgut sutures without any sacrifice of skin. In this wa}' the lid

may be effectually lifted, without producing the appearance of dragging or

straining which follows the removal of skin, and also, if the operation is

nicely managed, without tilting forward the lower margin of the cartilage.

Diseases of the Conjunctiva. Next in order to the diseases of the eye-
lids come those of the conjunctiva, which, after lining the lids, is reflected

to cover the surface of the eyeball, and is continued over the cornea by
its epithelial layer, although its other elements are firmly united to the

sclerotic at the corneal margin. The conjunctiva, as a mucous mem-
brane, is liable to inflammation attended by increased secretion, which

may assume a purulent character, and may become actively contagious.
It is also, as the external covering of the eye, exposed to irritation by
atmospheric dirt or noxious vapors, or by the lodgment of foreign bodies

upon its surface.

Inflammation of the conjunctiva is commonly divided into the simple
or catarrhal and the purulent; and, although these .two forms pass into

one another by imperceptible gradations, the distinction is not without

practical convenience. In simple conjunctivitis the membrane is con-

gested and somewhat tumid, and its secretion, which is of a mucous

character, readily dries into crusts upon the eyelashes and the margins
of the lids. The caruncle and plica semilunaris are somewhat swollen,
there is a certain amount of itching or smarting, and the lids become
adherent during sleep from the drying of the viscid secretion. There is

also some increase in the flow of tears, but there is no tensive or deep-
seated pain, no impairment of vision, no turbidity of the cornea or dimin-

ution of the lustre of the iris, no irregularity or sluggishness of the pupil,
and the congestion is limited to the conjunctiva, and neither extends to

the cornea nor to the fine zone of sclerotic vessels which surrounds the

corneal margin. The latter point may readily be determined by finger-

pressure, through the medium of the lower lid, which should be first

pushed up so as partially to cover the cornea, and then made to glide
dowrnwards over the ocular surface. The pressure will empty the con-

junctival vessels for a moment, and will leave a pure white track right up
to the corneal margin. This track will be instantly effaced by the return-

ing blood
;
but its perfect whiteness in the neighborhood of the cornea is

the point to be observed, and shows the absence of any tendency to iritis.

In order to see that there is no encroachment of vessels upon the cornea,
it is best to examine the margin with a magnifying lens.
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Simple conjunctivitis, such as has been described, is a trivial affection,
which can lie cured in a short time by the local employment of any
metallic astringent, and which yields most readily to the frequent us- <>t'

a comparatively mild application. A solution of nitrate of silver, of

about two grains to the ounce of distilled water, is perhaps the most elli-

cacious
;
but its tendency to stain handkerchiefs is an objection to its

use, and a solution of sulphate or chloride of zinc, or of sulphate of cop-

per, will usually fulfil every indication. The lower lid should be drawn

down, and a little of the lotion should be applied to its inner surface, l>y

means of a goosequill scoop. A solution of acetate of lead would be

equally beneficial, but the application of a salt of lead to the eye is

attended by the objection that, if there should be any loss of corneal

epithelium, an opaque white deposit of carbonate of lead may be left

upon the abraded surface. The lotion which has been beneficial in one
case is sometimes preserved by a patient, to be used again under very
different circumstances; and hence an application containing lead should

only be ordered with great circumspection.
When conjunctivitis passes beyond this simple form, and produces

purulent discharge and swelling of the conjunctiva and eyelids, it often

becomes a very formidable affection, which not un frequently leads to

blindness by interfering with the nutrition of the cornea and producing
sloughing or necrosis of that membrane. The chief forms of purulent

conjunctivitis are three in number, the infantile, the gonorrhceal, and the

epidemic.

Infantile Purulent Ophthalmia. The first of these, infantile purulent
ophthalmia, commences about the third day after birth, and is, in most
cases, clearly due to inoculation with the vaginal secretions of the mother.
The inflammation rapidly gains in intensity, the conjunctiva lining the

eyelids becomes greatly swollen, the lids are puffy and red externally,
and a profuse discharge of thick pus is poured out. The conjunctiva

covering the globe is always much congested ;
and in the worst cases it

is elevated by swelling, and overlaps the corneal margin, producing the

condition called chemosis. When this occurs the cornea, which derives

much of its nourishment from the conjunctival vessels, is placed in great

danger. It soon becomes turbid, and the turbidity may soon pass into

necrosis. In neglected cases the pus dries upon the palpebral margins
and cements them together, so as to retain the fresh secretion in the

conjunctival sac. where it distends the lids and presses injuriously upon
the eye. The severity of the affection varies much in different cases, and

maj7 be measured by the swelling of the lids, and by the viscidity of the

discharge. It probably depends in some measure upon the character of

the vaginal secretion, and also upon the strength and vital resistance

of the infant; and on both grounds the worst cases are met with in the

subjects of inherited syphilis. When the inflammation is violent, or the
infant diseased or weakly, sloughing of the cornea may take place very
rapidly ;

but when the inflammation is moderate, the infant vigorous,
and the discharge thin and as if muco-purulent, the disease may even
wear itself out harmlessly. Under almost all circumstances, if the cornea
is bright and clear when first seen by the surgeon, a favorable prognosis
may be confidently given. If the cornea is turbid the prognosis must be

ver}' guarded ; and, if it is concealed by the swelling of the lids, no opin-
ion must be hazarded until it can be seen.

Treatment. As long as the cornea retains its integrity the treatment

required is cleanliness, and the regular application of an astringent; and
if properly carried out it is not too much to say that this treatment will

44
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be invariably successful. The lids being separated by the fingers, a small
stream of warm water may be allowed to trickle gently between them
from a sponge, being received at the side of the face in a basin, until all

discharge is washed awa}r
. The lids must be gently pressed with a soft

absorbent handkerchief, to remove water from the conjunctiva! sac, and
then a few drops of a solution of nitrate of silver, of the strength of two

grains to the ounce of distilled water, must be suffered to fall between
them. Lastly, the margin of the lids must be effectually anointed with

spermaceti ointment or with almond oil, to prevent their adhesion from
the drying of the discharge; and the whole proceeding must be repeated
every four hours. In a very short time manifest improvement will take

place ;
and the applications may be made less frequently, but they must

not be entirely discontinued until the cure is complete.
Mercurial Inunction. If the infant is the subject of inherited syphilis

mercurial inunction should be practiced. For this the best method is to

spread half a drachm of blue ointment on a strip of flannel, and to but-

ton it round the abdomen, renewing the ointment, on the same piece of

flannel, every day. If the infant is feeble it may take half a drachm of
cod-liver oil, with a drop of liquor cinchonre, twice a day; and if the

mother's milk is deficient in quantity or quality, a wet-nurse should be

procured, or careful hand-feeding should be had recourse to. It is sel-

dom enough for the surgeon to be content with verbal instructions, but
he must show the nurse how the nitrate of silver lotion'is to be applied,
and must carefully supervise the arrangements for the feeding.

Implication of Cornea. When the cornea is already turbid the same
kind of treatment must be pursued, and if sloughing does not occur the

turbidity will in most cases clear away in the course of time, if not en-

tirely, yet sufficiently to leave useful vision. If only a small portion of the

cornea should perish, recovery may still take place, leaving the curvature
of the membrane altered and flattened, the iris adherent to the cicatrix,
and the pupil more or less closed or displaced. When the corneal slough
is extensive the result is the condition called complete staphyloma, in

which the iris becomes blended with the cicatrix, and projects as a bluish-

white prominence in the situation of the cornea. In such cases percep-
tion of light is often preserved, but never vision of objects ;

and the

subjects of this misfortune form a very large proportion of the inmates
of our blind asylums and similar institutions. It should never be for-

gotten, especially by those who are engaged in obstetric practice, that

no case of corneal staphyloma would ever occur, as a result of infantile

purulent ophthalmia, if that malady were always promptly and properly
treated. The medical attendant of a lying-in woman should always leave

orders that he must be summoned without delay, if any inflammation of

the child's eyes should be perceived.
Gonorrhoeal ophthalmia, in its sj-mptoms, course, and termination,

greatly resembles the infantile variety. As its name implies, it occurs

only in adults, or at least only in those who have been in contact with

the secretion of gonorrhoea. It is generally believed to be the result of

direct inoculation with the urethral discharge, and is doubtless often

produced in this way. It is thought by some to be occasionally part of

the original disease independently of inoculation, and I have seen a few

cases which rather tend to this conclusion, although inoculation would
be very difficult to disprove. In the treatment of gonorrhoea, more

especially of a first attack, it is always desirable to caution the patient
about his eyes, so that he may neither rub them with fingers soiled with

urethral discharge nor throw a drop of discharge directly into one of

them (a thing which I have known happen) by shaking the penis. It
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is an important difference between infantile and gouorrhu-al ophthalmia
that the latter, either from the essential nature of the affection, or fnuu
the different character of the mucous membrane in the adult, is much
less amenable to treatment than the former, so that a very guarded
prognosis should be given in every case. In old times the treatment of

gonorrhoeal ophthalmia was of the most heroic description, including
bleeding from the arm, the application of many leeches to the temples,
the administration of purgatives and mercury, and the enforcement of

an antiphlogistic regimen. Under this method the cornea usually

sloughed ;
and the credit of introducing a more rational system is due

to Mr. Dixon, who perceived that sloughing was the danger chiefly to be

guarded against, and that the best way of guarding against it was by
stimulants and a generous diet. Yon Graefe carefully studied the ques-
tion of local medication, and laid down rules for the application of nitrate

of silver, which, if they are carefully observed, will conduct most cases

to a successful termination. The first principle of treatment, when only
one eye is affected, is to protect the other from accidental inoculation.

For this purpose the sound eye should be covered with a piece of water-

proof tissue, gummed down to the skin by collodion, and over this a

compress and bandage should be applied. A still better protection has

lately been introduced at the Moorfields Eye Hospital, and consists of a

watch-glass inserted into a piece of waterproof tissue, which is spread
with adhesive plaster. The sound eye being covered, the surgeon takes a
solution of nitrate of silver, of about a scruple to the ounce, or, still better,
a solid stick of a compound made by fusing together one part of nitrate

of silver and three parts of nitrate of potash. The eyelids being everted
and cleansed from discharge, their inner surfaces are carefully painted
over with the solution, or touched in every part with the stick; and then,
after a few moments, before they are released, the superfluous nitrate of
silver is decomposed by a brushful of a solution of common salt, which, in

its turn, is washed away with water. The nitrate of silver should be so

applied as to produce only a superficial eschar, extending no deeper than
the epithelium, and sparing the basement membrane, and it should not
be suffered to come into contact with the cornea. The application should
be renewed as often as the' superficial eschar is cast off, which will gener-
ally be about every eight hours. It w.ill occasion acute pain, and hence,
more especially in bad cases, in which the lids are brawny, much swollen,
difficult to evert, and slippery from discharge when they are everted, it

is often desirable to administer an anaesthetic, and to hold the margin of
the upper lid with toothed forceps. In the intervals between successive

cauterizations, unless the patient is sleeping, the conjunctival sac should
be frequently and gently syringed out perhaps every hour with a
weak solution of chloride of zinc, of one or two grains to the ounce

;

and, as the local symptoms abate, the nitrate of silver may be laid aside

and the strength of the zinc lotion increased.

General Treatment. While such is the local treatment as far as the

eye is concerned, the constitutional state and the urethritis should also

receive attention. For the latter it is the best to use very weak astringent

injections, and to abandon any internal remedies, such as copaiba, which

might interfere with appetite or digestion. The diet should be nourish-

ing but unstimulating, and means should be taken to allay pain and to

procure sleep. As already stated, the chief risk attendant upon the

ophthalmia is that of sloughing of the cornea, which is produced partly
by the mechanical arrest of its blood-supply, and partly also, in all prob-

ability, by the depressed state of the general bodily nutrition, or even,



692 DISEASES OF THE EYE.

iu some cases, by the septic influence of the gonorrhoea itself. In order
to obviate the effects of these conditions, the administration of quinine,
in doses of two or three grains three times a day, will generally be de-

sirable.

Scarification. When the swelling of the ocular part of the conjunc-
tiva is very thick and firm, the. cornea will be exposed to additional

danger, and in such cases it is desirable to divide the swollen tissues

freely, by three or four incisions radiating from the corneal margin, and
carried well down to the sclerotic. Such incisions may be conveniently
made with scissors, which do not expose the sclerotic itself to any danger
of being divided.

Sloughing of Cornea. When sloughing of the cornea takes place it

will sometimes be universal, destroying the whole of the membrane, and

leading to collapse and wasting of the globe, or to the forma-
FIG. 323.

ion Of a complete staphyloma, in either case with total loss

of sight. More frequently it is only partial as regards its

superficial extent, but it usually goes on to perforation, after

which improvement commences, and the resulting ulcer heals,

leaving an opaque cicatrix, to which some portion of the iris,

and more or less of the pupillary margin, are firmly and in-

separably adherent: When this happens vision will be more
or less impaired, according to the position of the cicatrix,
to the degree of flattening of the cornea which has been pro-
duced by its contraction, and to the extent of the incarcera-

tion of the pupil ;
and the flattening of the cornea often

seriously limits the improvement of sight which may be

gained by placing an artificial pupil behind some still trans-

parent part. It is, therefore, highly important to prevent
perforation of the cornea, and this may often be done by
paracentesis of the anterior chamber at the corneal margin,
the artificial evacuation of the aqueous humor having a ten-

dency to prevent the extension of the sloughing process,
and arresting it, as spontaneous perforation arrests it, prob-

ably by diminishing the pressure from within. Paracentesis

of the anterior chamber should be performed at the corneal

margin on the outer side, by a puncture from any sharp in-

strument, and by the subsequent insertion of a blunt probe,
so as to press back the posterior lip of the little wound, to

allow the aqueous humor to escape. It is most safely per-
formed by the aid of the special needle made for the purpose,
and shown in Fig. 323. This needle has a stop or shoulder

to arrest its penetration, so that it can wound neither the

iris nor the lens
;
and a probe for opening the puncture is

mounted on the same handle. It is best to have the patient

recumbent, and the operator, standing behind his head,
should raise the upper lid and lock it under the orbital

margin with two fingers, which should also rest against the

inner side of the eyeball to check rotation inwards. The

point of the needle should then be thrust through into the

anterior chamber at the spot indicated
; and, in most cases,

the puncture should be reopened, either with the needle or.

with the probe, twice daily, until healing of the ulcer has

commenced.

Flattening of Cornea. Whenever there is considerable

loss of corneal substance, even although there may be no
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perforation, a certain amount of flattening of the cornea must he ex-

pected; and whenever perforation lias taken place the cicatrix will be

likely to become prominent under the influence of the pieme from
within which is produced by the action of the recti muscles. In order
to obviate this tendency the eye should be supported, during the whole

period of healing of an ulcer which has perforated, by the careful applica-
tion of a pad of carded cotton-wool, retained by a com press! vc bandage.

Epidemic Ophthalmia. The purulent ophthalmia of infancy, and the

purulent ophthalmia of gonorrhoea, are alike highly contagious, and would
|)e likely to be communicated in their most virulent forms by any con-

veyance of their discharges to the conjunctiva of a healthy eye. But as

a matter of fact, on account of the precautions taken with regard to them,
they are seldom propagated in this way ;

and the term contagious oph-
thalmia is used almost exclusively to denote an epidemic form of con-

junctivitis which is said to have prevailed in Egypt from time immemo-
rial, and to have been introduced into Europe by the French arm}' in the

beginning of this century. Epidemic conjunctivitis may assume every
degree of severity, from the most trivial catarrhal form, which is curable

by an astringent lotion in a few hours, to the most severe and destructive

suppurativc inflammation. In hospital practice it is very common to see

conjunctivitis of no great severity run through a family, or even to see it

prevail in a particular street or group of buildings ;
and the tendency to

pus-formation will usually be much more marked in some patients than in

others. When the malady appears in large communities who are living
under insanitary conditions it usually spreads with great rapidity, and
assumes a highly dangerous character. The most remarkable examples
of this tendency have been furnished by regiments and by large schools,
more especialty schools for pauper children. Both in regiments and in

schools it has been found that circumstances generally prejudicial to health,
such as overcrowding, imperfect ventilation, want of cleanliness, and im-

proper feeding, have a tendency to produce the development in the con-

junctiva of bodies which are known as u
sago-grain," or follicular granu-

lations
;
and that the presence of these granulations involves a peculiar

vulnerability to the causes by which contagious ophthalmia is produced.
The granulations themselves are chiefly found about the reflection of the

conjunctiva from the outer part of the lower lid to the surface of the eye-
ball; and the}

T

appear as small rounded, pellucid prominences. In their

essential nature they are strictly analogous to enlarged glands, and they
consist of aggregations of lymph-cells, the connective tissue between
which has undergone absorption or displacement. Sporadic cases of follic-

ular granulations are frequently met with even among people of good sur-

roundings, and the granulations may shrink and disappear without pro-

ducing ophthalmia. But they are, nevertheless, a delicate test of the

sanitary state of a community ; and, when contagious ophthalmia appears
in a school or regiment, all eyes should be examined for granulations,
and all in which they are present should at once be taken under treat-

ment. For the granulations themselves it is only necessary to touch the

conjunctiva at intervals with some stimulating application ;
and there is

probably none better than the so-called lapis divinus, a mixture of equal
parts of sulphate of copper, nitrate of potash, and alum, fused together
and run into a mould. The resulting stick ma3' be heated at one end
over a gas-flame, and its fused external parts wiped away, until it is

shaped to a smooth and tapering point, which can be applied conveni-

ently to all the wrinkles of the conjunctival membrane. The lapis occa-
sions some smarting, especially at the first few applications ;

but this may
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be diminished by holding down the lid until the effect has exhausted itself

upon the palpebral conjunctiva, and also by bathing with cold water im-

mediately afterwards. It is sufficient to make the application once daily ;

and, as the granulations diminish in size, the intervals may be increased.

In the course of two or three weeks, in favorable cases, the enlargements
will be absorbed and will disappear.

Treatment. In the treatment of the conjunctivitis itself, whether or

not it has been preceded b}' the presence of granulations, the practitioner
must be mainly guided by the severity of the affection, by the amount
and apparent density of the swelling of the ocular conjunctiva, and by
the presence or absence of turbidity or irregularity of the corneal epi-

thelium, or of a tendency to the passage of vessels from the conjunctiva
to the cornea. It is first of all necessary to ascertain, in every case, that

the disease is not due to the presence of a foreign body, and the next

point is to observe whether the inflammation shows any tendency either

to spread to the cornea or to interfere with its nutrition. In very acute

forms, with much swelling and profuse discharge, the ocular conjunctiva
soon overlaps the cornea, as in gonorrhoeal ophthalmia ;

and in propor-
tion to the bulk of the resulting chemosis, and to the firmness of the

effused material, it threatens the life of the corneal tissue, and sometimes

produces rapid necrosis, without antecedent inflammation. In other

cases, less severe in degree, there is an early tendency to the develop-
ment of a vascular keratitis, and fine twigs and loops of newly formed
vessels may be seen encroaching upon the cornea, especially at its upper
arid lower portions. In others, again, there is a tendency to corneal

ulceration of an inflammatory character, the first evidence of which is

furnished by irregularity, roughness, and dulness of the epithelium at

the margin. When these conditions are absent, when the swelling of the

lids is not excessive, and when the corneal epithelium is bright and undis-

turbed, the treatment resolves itself into the employment of metallic

astringents. Among these a solution of acetate of lead is perhaps the

best
; but, on account of the already mentioned danger of applying it to

any case in which the corneal epithelium is abraded, and in which it would
lead to the formation of an opaque deposit of carbonate, it is generally
safer to use the sulphate of copper, or the sulphate or chloride of zinc,
or the nitrate of silver; or the sulphate of copper may be applied in the

form of lapis divinus. In some instances it will be found desirable to

vary the astringent from time to time, care being always taken not to

select one of too active a character, and to limit its operation as far as

possible to the eyelids and the palpebral folds.

In the more severe forms, with profuse purulent discharge and early
and considerable swelling, it is found that the stronger astringents are

not well borne at the commencement of the disease, and that sedatives

are first required. In such cases Von Graefe strongly recommended the

application of liquor chlori, as a step towards astringents of a more
active character; and this remedy appears to have the incidental advan-

tage of destroying the infective quality of the secretion. It should be

dropped into the eyes twice daily, and the results of its employment
should be watched with the greatest care. If the conjunctiva! swelling
shows a tendency to become more dense, or if there are symptoms threat-

ening the spreading of inflammation to the cornea, then the liquor chlori

must be laid aside in favor of atropine and soothing fomentations. If,

on the contrary, the conjunctival swelling becomes more lax and volumi-

nous, and the secretion more abundant, then the liquor chlori should be

superseded by the diluted solid nitrate of silver, applied as directed for
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the gonorrhoea! form of the affection
;
and this in its turn, as the condi-

tion of the patient improves, should be superseded by solutions of the

salts of copper or zinc.

Bearing in mind, then, that it is impossible to draw any line of demar-

cation between the mildest form of conjunctivitis and the most severe

purulent ophthalmia, and that the successful treatment of each e:ise will

depend upon a correct appreciation of its stage and its tendencies, and

upon accurate observation of the effects of the first remedies selected, it

may be laid down as a general principle that all mild forms will bear

j metallic astringents from the beginning, and will often be readily cured

by them. The more severe forms display an early period of acute irrita-

tion, in which any stimulation would be mischievous, and would increase

the severity of the attack. This period must be tided over by the local

use of atropine and hot fomentations, aided by such regimen and general
treatment as the state of the health may require. It may lead either to

a brawny swelling of the conjunctiva, with thin discharge and a tendency
to corneal death or inflammation, or to a voluminous and lax swelling,
with discharge of a purulent character. The former condition, when of

a pronounced kind, forbids the use of local stimulation
;
the latter requires

the repeated destruction of the epithelium by caustic.

Treatment of Corneal Complications. When the cornea becomes ulcer-

ated, if the ulcers threaten to perforate, the treatment by paracentesis
must be had recourse to. Ulcers which do not threaten to perforate

require at first no modification of the plans already mentioned
;
but as

soon as a process of repair commences it may be promoted by various

local applications, which need not interfere with those required by the

conjunctiva. Among these the first place may be given to Pagenstecher's

yellow oxide of mercury ointment, or to dry calomel sprinkled over the

cornea in small quantity; or Dr. Williams's citrine ointment may be tried

(in which olive oil is replaced by cod-liver oil), or one containing a little

red oxide of mercury or a little sulphuret of arsenic.

Papillary Granulations. Whatever may be the fate of the cornea, the

subsidence of the acute stage of the disease may lead either to perfect

recovery or to a state of chronic inflammation of the conjunctiva, in which
there is great liability to frequent relapses, and a tendency to hyperplasia,
which shows itself in an exuberant crop of secondary granulations in the

palpebral folds and on the lining of the lids. These granulations differ

from the follicular or sago-grain granulations both in appearance and in

nature
;
and they are a result of hypertrophy of the conjunctival papillae,

which are strictly analogous to those ojf the dermis. The eyelids become
villous over their whole internal aspect, and the palpebral folds may be

almost shaggy with enlarged and vascular papillae. In process of time

the tendency to relapse dies out, but the papillae remain, and ma}' assume
a warty appearance, while the subconjunctival tissue becomes thickened

and indurated. Such a state is apt to occasion the development of ves-

sels beneath the corneal epithelium, and these vessels are sometimes so

numerous and so closely set that they produce opacity and loss of sight.
In order to prevent such an occurrence the stage of improvement from

the acute attack requires to be carefully watched, and the application of

nitrate of silver should be regularly made for some time after the violence

of the disease is exhausted. When the nitrate is at last laid aside it must
be replaced by the long-continued use of some milder application, as by
a lotion containing some salt of zinc or lead or copper. The most disas-

trous results are often produced in cases in which granulations in the

palpebral folds are neglected or suffered to escape notice, because they
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undergo in course of time a gradual degeneration and contraction, by
which the cartilages of the upper lids become incurved, and the cilia are

brought into contact with the eye. The cases of chronic trichiasis which

frequent our hospitals have nearly always this history. The tarsal car-

tilages are shortened, thickened, and unduly convex
;
and on everting

the lids the conjunctiva is seen to be crossed by hard dense lines resem-

bling cicatrices.

Treatment in Public Institutions. When contagious ophthalmia makes
its appearance in any public institution, or in any body of people living
under similar conditions, the surgeon should at once recognize the gravity
of the evil, and should enforce the most stringent precautions to prevent
the spreading of the malady. In the first place, the patients should be

entirely separated from the unaffected persons ;
and the latter should be

examined for follicular granulations, which should be subjected to local

treatment whenever they are found. The general conditions of living
should be considered, with especial reference to the quantity and quality
of food, the ventilation of dwelling-rooms and dormitories, and the cubic

space allotted to each person. The ordinary means of communication of

ophthalmia, especially by a community of washing arrangements, should
be remembered and guarded against; and the treatment of the inflamed

eyes should not only be conducted with the greatest care, to discriminate
the special requirements of each, but should be continued until no trace

of mischief is left lurking in the palpebral folds.

Diphtheritic Conjunctivitis. In every epidemic of conjunctivitis we
meet with a few cases in which the discharge, instead of resembling
ordinary pus, is coherent or fibrinous, so that it can be peeled off in

strips from the conjunctiva, leaving a bright-red surface, which is usually
dotted over with bleeding points. These cases require no modification

of treatment, but they are worthy of notice, because they have often, and

erroneously, been termed "diphtheritic." True diphtheritic conjuncti-
vitis does not appear to be known in England, but it is not uncommon
in Berlin and other parts of Germany, and has been described by many
German writers. The diphtheritic fibrinous effusion does not occur on
the conjunctival surfaces, but in the interstices of the subconjunctival
tissue. The prominent symptoms are great pain, heat, and swelling of

the eyelids, with distension of the subconjunctival tissue by a pale, firm,

brawny effusion, which arrests the local circulation and threatens the

cornea with speedy destruction by necrosis. The prognosis is exces-

sively unfavorable, and the treatment must be conducted on the general
principles already laid down, with the addition of compresses wrung out

of iced water in the early stages, to relieve the heat and pain. At a later

period hot fomentations will promote vascularization and repair of tissue,
and the internal use of mercury is said often to have been beneficial.

Phlyctenular Conjunctivitis. A familiar form of inflammation of the

conjunctiva is that which is associated with the course of the little

pimples known as u
phlyctenulse." Phlyctennlae appear to resemble follic-

ular granulations, in that they are essentially abnormal aggregations of

lymph-cells, but they are seated on the ocular instead of the palpebral

conjunctiva, and they undergo inflammation and ulceration. Each phlyc-
tenula runs its course in about eight days. The elevation throws out

fluid at its summit and becomes a vesicle, which bursts and forms a small

ulcer, the centre of which is covered by a tenacious film of buff-colored

material. This undergoes disintegration and is cast off, and then the

ulcer heals. The phlyctenulae may be either single or multiple, and they
often appear in successive crops. The formation of each vesicle is attended



EPISCLERITIS. 697

by some burning or stinging pain, which subsides when rupture has taken

place, and is succeeded only by such sensations of itching or discomfort
as may be due to the amount of attendant conjunctivitis. I'hlyctcnul;!-

may occur in the cornea, but their most common seat is in the ocular

conjunctiva, just beyond the corneal margin. A single one hardly re-

quires any other treatment than rest of the affected eye and the applica-
tion of a weak astringent lotion; but recurrent phlyctenulae point to

disorder of the general nutrition, and either to something faulty in the
habits pf life or to some unfairness in the conditions under which the

jeyes are exerted.

Conjunctival Growths. The conjunctiva may be the seat of morbid

growths of various kinds, among which may be mentioned dermoid and
sarcomatous tumors, the former sometimes bearing hairs. Such growths,
if they are increasing, or unsightly or inconvenient, may be pinched up
and removed by scissors, the resulting conjunctival wound being closed

by a point of fine suture. If the wound is large the conjunctiva should
be dissected from the sclerotic on either side, so that the edges may come
together more readily. It is not uncommon to see subconjunctival col-

lections of fat or of yellow fibrous tissue, and these, which are mostly
situated on either side of the cornea, are apt to be nipped and moulded

by the closure of the lids, so as to form little tumors, sometimes almost

pedunculated, on the horizontal meridian. Such growths are harmless
but unsightly, and they also may be excised with good effect. Another
form of conjunctival growth is pterygium, which consists of a hypertrophy
of tissue, sometimes very trifling in amount, sometimes very considerable,

having a generally triangular outline, with its apex trespassing more or
less upon the cornea. Pterygium is usually a final result of long-con-
tinued inflammation, and is scarcely at all amenable to treatment. The
hypertrophied material may be removed by excision or ligature, but the
same kind of action is often renewed in the cicatrix, and the patient
seldom derives lasting benefit from any operation. A pterygium does
no harm unless it extends so far over the cornea as to obstruct vision,
and then the best course is to enlarge the pupil by iridectomy.

Epixcleritis. An affection which is apparently conjunctival, but which
is really seated in the tissue intervening between the conjunctiva and the

sclerotic, is that which has received the name of Episcleritis. It appears
as a patch of congestion, gradually fading into the natural appearance,
and seated on the ocular surface near the corneal margin, most frequently
on the temporal side and below the horizontal meridian. On close ex-

amination the congestion, with the exception perhaps of one or two
dilated vessels, is seen to be subconjunctival, and to be attendant upon
a circumscribed but not sharply defined swelling or thickening, which is

adherent to the sclerotic,- and which presents, in the interstices between

bloodvessels, an appearance as if it consisted of some new deposit ex-

ternal to that membrane. The swelling is indolent, chronic, and gener-
ally painless, although it sometimes produces neuralgia. The subjects
are most frequently women, and generally those who are anaemic or

otherwise out of condition. Episcleritis may last for months with little

change, and it seems to be harmless as regards the other structures of
the eye. I have found it resist all treatment except the 'internal admin-
istration of mercury, and to this it will often yield in the course of a few
weeks. I give the perchloride in solution, in the dose of a sixteenth of a

grain three times a day, usually combined with five or ten minims of the

tincture of perchloride of iron. With this treatment I am accustomed to

combine a daily sprinkling of dry calomel over the swelling; but the

internal medication is that which is most to be relied upon.
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The diseases of the cornea, in some instances, as already stated, are
results of conjunctival affections

;
and the sloughing ulcers produced by

purulent ophthalmia have already been mentioned. When the period of
convalescence from purulent ophthalmia has been neglected, and when
papillary granulations have been suffered to lurk in the palpebral folds,
and ultimately to undergo shrinkage and degeneration, these conditions
act as mechanical irritants to the corneal surface, and produce a develop-
ment of vessels under the epithelium of a kind which, when it reaches a
certain degree, is called "Pannus." The vascularization of pannus dif-

fers from other forms of vascularity in that the vessels proceed to the
cornea from the conjunctiva as twigs or branches of some magnitude,
and ramify upon the cornea in an irregular, arborescent fashion, with
considerable intervals between them.

In these intervals, when they are tolerably large, the cornea may
remain transparent ; but, as the growth of vessels increases, the inter-

vals diminish in size, and the epithelium covering them becomes cloudy
and disturbed. When a vascular development of this kind is seen in the

upper part of the cornea the upper lid should always be everted for ex-

amination, and in most instances its inner surface will be found rough-
ened or granular. Where the upper lid only is at fault only the upper
half of the cornea will suffer

; but, if there are granulations also in the
lower palpebral folds, the subepithelial vessels ma}' extend over the
whole cornea, and may reduce vision to a mere perception of light. The
aggravated forms of pannus are chiefly seen among discharged soldiers,
or among the sufferers from a great wave of epidemic ophthalmia which

swept over Ireland a few years ago, or among persons who have had se-

vere conjunctivitis in some dusty locality, away from medical aid. Cases
come to the London hospitals from certain parts of Australia; and there
can be little doubt that the contagious ophthalmia of the Hanwell Schools
in 186265, and of the schools at Anerley more recently, will yield a crop
of cases by and by. In order to be successful the treatment of pannus
must be continued over many months, and it consists in the application,

daily or at short intervals, of astringents to the lining membrane of the
lids. The cornea must be left alone, for, if the condition of the lids can
be greatly improved, the corneal vessels will gradually dwindle and dis-

appear, and the transparency of the membrane will be restored. I have
not seen benefit arise from very strong applications, nor from the long-
continued use of any single one, and am accustomed to ring the changes
between lapis divinus, glycerole of tannin, and solutions of hj'drochlorate
of quinine, nitrate of silver, sulphate of copper, sulphate and chloride of

zinc, and acetate of lead; the quantity of any salt not exceeding five

grains to the ounce of distilled water. In order to make the application
both lids should be everted, and their exposed inner surfaces either

touched or painted with the selected medicament. If no benefit is ob-

tained, and if the cornea is so generally vascular as to appear tolerably
safe against sloughing, excellent results may sometimes be produced by
inoculation with the pus of infantile ophthalmia. A little of this pus
should be taken up by a probe or scoop, and placed in the conjunctival
sac of the patient. The resulting purulent ophthalmia will require no
treatment beyond frequent bathing and great cleanliness

; and, after it

has worn itself out, the cornea will usually clear in a very remarkable
manner. It must be remembered that this treatment is not wholly free

from risk
;
and that, notwithstanding the vascularity, it may produce

sloughing of the cornea and total loss of sight. Inoculation is sometimes

preceded by peritomy, or the excision of the annulus of conjunctiva and
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subconjunctival tissue which immediately surrounds the cornea, and
which is dissected off the sclerotic as completely as possible with forceps
and scissors. In this proceeding I have but little confidence, and do
not recommend it for adoption.

Corneal Phlyctenulde. The plilyctenulae, which have already been de-

scribed as occurring upon the conjunctiva, occur also upon the cornea,
where the morbid formation in which they originate is seated imme-

diately under the epithelium. In this position, partly perhaps on ac-

count of the comparatively unyielding character of the tissues concerned,
the little elevations occasion much more distress than when they are lim-

ited to the conjunctiva. Even during their period of formation, it is con-

jectured that they press upon or otherwise irritate the sensory nerve-

filaments of the cornea; and, as soon as the elevations ulcerate, it is ob-

vious that nerve filaments may be exposed in the resulting solutions of

continuity. The sensory filaments of the cornea, when irritated, produce
photophobia, or intolerance of light ;

either because these filaments re-

spond to the stimulus of light by common sensation, or else because thej*

convey irritation to the ciliary region, and cause the reflex movements

produced by light the contraction of the pupil, and so forth to be

acutely painful. Whatever may be the explanation, the presence of even
a single small phlyctenula on the cornea may occasion intense photopho-
bia, and this, in its turn, may greatly aggravate the condition in which
it has its origin. Sometimes before the elevation ulcerates, and always
afterwards, a little leash of new vessels creeps from the conjunctiva to

the affected spot, and these vessels only dwindle after the healing of the

ulcer is complete. Each ulcer leaves behind at least a faint nebula,
sometimes a more conspicuous and even a flattened cicatrix

;
and the

cicatrices are united to the corneal margin by linear nebulae marking the

track of the vessels. Phlyctenulse may occur in successive crops, ex-

tending over a long period of time, and they ma}^ then constitute an affec-

tion which is now commonly described as "recurrent vascular ulcer" of

the cornea, and which is apt to bfc exceedingly troublesome and obstinate.

Recurrent vascular nicer is prominent among the group of diseases

which were once described as " strumous ophthalmia," and the subjects
are more frequently strumous children. There is, indeed, a great analog}'
between the history of follicular granulations or phlyctenulffi and that of

tubercle.

Photophobia. In some cases of recurrent vascular ulcer the photopho-
bia is excessive. The child hides its head in the' darkest corners or in

its mother's dress, contracts its orbicular muscles with an energy by
which the whole face is spasmodically contorted, and screams and strug-

gles at every attempt to expose it to the light. If it is securely held,
and its eyelids are forcibly separated, a gush of confined tears escapes,
but the cornea is rolled upwards by the superior rectus, and often remains
hidden from view. Under such circumstances the proper course is to

relax muscular spasm by an anaesthetic, and then to make a careful and

complete examination of the eye. If the case is already of some dura-

tion, and especially if the photophobia is of some duration, the cure

of the muscular spasm is the first requirement, because this, by re-

taining tears and by exercising hurtful pressure upon the eye, is itself

a serious obstacle to improvement. As a test of the severity of photo-

phobia, and to distinguish it from voluntary contraction of the orbicii-

laris, I am accustomed to place reliance on the presence of a little red

chink, extending horizontally outwards from the external canthus. This
chink shows that the muscular spasm has been sufficient not only to close
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the palpebral fissure, but also to hold two surfaces of skin in contact, and
to convert them into something resembling mucous membrane. When-
ever I see this chink I divide all the tissues, with one stroke of knife or

scissors, from the external canthus right up to the margin of the orbit,
on a horizontal line, cutting through conjunctiva, orbicularis muscle,
and skin. There is always free bleeding from veins which had been

previously congested' by the muscular action, and the orbioularis loses

its power to contract. The bleeding, which is probably highly salutary,

stops of itself in a few minutes; and the only treatment required is to

apply compresses wetted with cold or iced water, and to put the patient
to bed in a dark or dimly lighted room. At the end of twent}'-four hours
it will almost invariably be found, that the photophobia has disappeared,
and that the eyes are accessible to inspection. The incisions heal with-

out leaving any visible scars, and the power of the orbicularis is soon
and completely restored.

Local Treatment. When the photophobia is not sufficient to require
this treatment, but yet interferes with the comfort of the patient, he may
be confined to dimly lighted rooms when at home, and suffered to wear a
thick veil or dark blue spectacles when abroad. A drop of a solution of
neutral sulphate of atropia, of the strength of two grains to the ounce
of distilled water, should be applied to the inside of the lower lid twice

daily, by means of a goosequill cut to a blunt scoop ;
and a good deal of

time, perhaps two or three hours a day, should be devoted to bathing
the eyes with cold or iced water. When the stage of irritation connected
with the development of an ulcer has terminated, and the period of heal-

ing is commencing, a little dry calomel may be sprinkled over the cornea
once a day, or a morsel of Pagenstecher's ointment may be placed in the

lower conjunctival sac.

General Treatment. The subjects of this disorder are nearly always
feeble children of strumous tendencies, and they are often rendered even

artificially unhealthy by the state of their eyes. Compelled to shun light,

they have been deprived of its beneficial influence as a stimulus to vital

action, and they have acquired a habit of stooping which gives them
contracted chests and congested heads. Deprived of mental occupation,

.they have become dull and listless, and want of outdoor exercise has re-

'duced their ph}"sical powers and their muscular tone. Very frequently
their tempers have been spoilt by foolish indulgence, and their digestions

impaired by overfeeding. Under such circumstances it is often neces-

sary for the surgeon, for a time, to make the necessary local applications

himself, lest they should go anywhere but into the eyes; and it is always
necessary to lay down minute rules for diet, habits, and exercise. Cod-
liver oil, with or without steel or quinine, may generally be administered
with advantage; and I have been accustomed to recommend skipping
with a rope as a means of bringing the limbs into activit}

7
. It requires

no vision, may be practiced in any darkened but well-ventilated room,
and it emploj'S many muscles at once. Care must be taken, however,
not to occasion overfatigue at the beginning of the treatment.

Setons. In some children, notwithstanding all that can be done, the

disease is very obstinately recurrent. In such cases Mr. Critchett strongly
recommends the use of setons in the hairy scalp, just above the ears. He
inserts a single thread of rather thick silk through a needle-track about

an inch in length, and knots the ends loosely together. By inserting the

seton in the hairy scalp not only is the loop itself rendered inconspicuous,
and the resulting scar invisible, but the operator is able to lift up the

skin from the deep fascia by the hair before passing the needle, and thus
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to avoid all risk of wounding the temporal vessels. Some persons insert

the setons below the hairy scalp, in front of the ear, but this practice is

much to be condemned, especially for girls, on account of the cicatrices

which are produced. Mr. Critchett believes that the setons establish an

artificial weak place in the neighborhood of the eye, and that they thus

break the habit of morbid action. He leaves them in the temples for six

months or longer, and reinserts them if they cut their way out prema-
turely. In a small number of cases these setons are extremely useful,
but they are employed in many instances which would yield perfectly
'well to the judicious use of milder remedies.

Iridectomy. In young adults, especially in young women, recurrent

vascular ulcer sometimes continues even for years, and in these cases the

ulcers are often sufficiently deep to leave permanent and flattened cica-

trices, so that the corneas become dotted over with opacities and distorted

in outline. Under such circumstances the chain of morbid action will

usually be broken by an iridectomy, and for this purpose it is sufficient

to excise a very narrow strip of iris, which should generally be taken

from behind a clear part of the cornea. When this has been done not

only will the recurrence of ulceration cease, but the cornea, in the course

of a few months, will often clear in a surprising degree.
We meet with a few instances, chiefly in strumous children, in which

conditions analogous to recurrent vascular ulcer produce an extension of

vessels upon the cornea, but no ulceration. In such cases we find here

and there a faint corneal nebula, in "which a lens will still discover fine

vessels, and in another place there is an arborescent encroachment of

vessels from the margin towards the centre, attended with some intoler-

ance of light. A careful scrutiny will generally discover, at some point
of the corneal margin, a narrow zone of thickened and pellucid tissue,
formed Iry something resembling little beads or dots, and clearly of the

same character as the ordinary phlyctenulse, but not tending to ulcera-

tion. In all such cases the local and general treatment required for mild

cases of vascular ulcer may be applied with advantage.
Keratitis. The cornea is liable to several forms of inflammation, which

are grouped together under thegeneral term keratitis, and are conveniently
divided into the vascular, the interstitial, and the suppurative. All these

forms of inflammation are attended, at their onset and throughout their

course, by hypersemia of the conjunctiva, but this hypersemia is never
limited to the conjunctiva. The vessels either extend over the corneal

margin, or else there is congestion of a fine vascular zone in the sclerotic,
which immediately surrounds the cornea, so that, if the blood is pressed
out of the conjnnctival vessels by a finger, in the manner already de-

scribed, the finger-track is not white but pink. It is very important to

observe and to attend to this distinction
; for, while astringents are use-

ful in all the mild forms of conjunctivitis, they are always hurtful, and
often very hurtful, in all forms of keratitis.

Vascular keratitis commences by the development of two fine crescents

of-vessels, one at the superior and the other at the inferior margin of the

cornea. These crescents appear, in the first instance, as fine red lines,

and gradually increase in size, invading more and more of the corneal

tissue. Examined by a lens they are seen to consist of a congeries of

minute bloodvessels, situated immediately beneath the epithelium, and
so closely packed together that the interstices which separate them are

scarcely discernible by the naked eye, which perceives only a general
effect of redness. The crescents are a little elevated above the natural

surface of the cornea, and each one pushes before it, so to speak, a belt
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of precursory epithelial turbidity. Unless this precursory turbidity
reaches the central portion of the cornea, so as to cover the pupil, sight
is scarcely at all affected; and, as a rule, there is little or no pain, and
little or no intolerance of light. In cases of a severe character, or which
have been aggravated by improper applications, the vascular crescents

may ultimately coalesce and cover the whole of the cornea, which then
becomes uniformly red and opaque, so that vision is almost entire abol-

ished. After a longer or shorter time the vessels begin to dwindle, and

they ultimately disappear, leaving behind them a dense opacity of a very

enduring nature. When the whole of the cornea has been invaded the

opacity is usually most dense over the central parts ; and, in consequence
of the greater distance of the centre from the sources of blood-supply,

absorption progresses more slowly there than elsewhere
;
so that a bad

case, even under the most favorable circumstances, must involve loss of

sight for a very considerable period of time. Vascular keratitis some-
times attacks both eyes at once, and sometimes one only ;

but in cases

of the latter class I have frequently seen the second eye become affected

in the course of time, even after an interval of three or four j^ears.
Treatment. The great object of treatment, in vascular keratitis, is to

arrest the progress of the disease before it has reached the central region
of the cornea, and for this purpose the first essential is a negative one,

namely, the avoidance of all irritants. If the case, in its early stages, is

mistaken for simple conjunctivitis on account of the conjunctival hy-

penemia which attends it, and if this error leads to the application of

nitrate of silver or of sulphate of zinc lotion, or of any of the other stimu-

lants or astringents which conjunctivitis would require, the keratitis will

always be much aggravated, and will often be rendered uncontrollable.

In every case of apparent conjunctivitis it is necessary to scrutinize care-

fully the upper and lower margins of the cornea; and whenever a fine net-

work of vessels can be seen creeping over either of these margins all astrin-

gents must be withheld. The only local application which should be used
in such cases is atropine, and it should be applied in the form of a two-

grain solution, two or three times a day. It is not only valuable as a local

sedative, but it paralyzes for a time the muscle of accommodation and
the sphincter of the pupil, and thus procures functional rest for the eye.

Compression Bandage. In addition to functional rest, the movements
of the eyelids over the affected surface should be restrained by the

careful application of a compress of carded cotton-wool, retained by a

bandage. The closed lids should first be covered by a small piece of fine

soft linen rag, in order to prevent mechanical irritation of the eye by
fibres of wool, and over this rag the wool should be so adjusted as to fill

the orbital hollows, and to form a covering through which a bandage
will exert uniform compression. The bandage should be nearly two

yards long, about an inch and a half wide, and made of some loose

elastic texture, what is called "water-dressing bandage
"
being the best

for the purpose. The end of the roller is placed on the forehead, imme-

diately above the affected eye, and is secured by one horizontal turn,
which passes across the forehead and round the head. When the roller

reaches the forehead, over the sound eye, for the second time, it is in-

clined downwards under the lobe of the ear on the same side, round

the occiput, under the lobe of the ear on the affected side, and over

the wool-pad to the horizontal turn, to which, when the degree of pres-
sure is properly regulated, it is secured by a pin. Another horizontal

turn is then made over all, and the bandage is complete. If properly

applied, it is scarcely at all liable to slip, but when it is required at night
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it is the safest plan to stitcli the folds together at intervals. This applies

chiefly to operation cases ; and in inflammation of the cornea the bandage
may generally be laid aside during sleep, when the lids will be quiescent
without its aid.

Cold Application. An important influence upon the development of

vessels in the cornea may often be exerted by temperature, cold applica-
tions being highly valuable to diminish vascularity, and hot applications
to increase it. In the early stages of vascular keratitis it will often be

useful to bathe the closed lids with cold or iced water, or even to apply
to them small linen compresses wetted with iced water, and frequently
renewed. For these purposes the compressive bandage may be laid aside

for half an hour or an hour, two or three times a day, the use of cold for

longer periods being seldom desirable.

Counter-irritation. In many cases I have seen great benefit arise

from counter-irritation
;
and the agent which I commonly employ for this

purpose is an iodine liniment, of a strength adapted to the degree of irri-

tability of the skin, and in which a little morphia, perhaps a grain to

the ounce, is dissolved. I usually begin with the tincture of iodine,

painted over the brow and temple of the affected side every night, and

strengthened if it fails to irritate after one or two applications.
General Health to be considered. In nearly every case of vascular

keratitis the general health of the patient will require careful considera-

tion and treatment
;
and in a considerable proportion there will be evi-

dence of a syphilitic taint, either inherited or acquired. In such instances

the administration of mercury or of iodide of potassium, according to

the circumstances of the case, will be imperatively called for
;
while in

others iron, or quinine, or bromide of potassium, or cod-liver oil, may
be the more appropriate remedies. It may be laid down as a general

principle that, when the disease is spreading over the cornea notwith-

standing the administration of any of the latter, they should be experi-

mentally laid aside in favor of an anti-syphilitic medication
;
and also

that the surgeon should not persevere too long in any plan which does
not appear to be beneficial, but should reconsider the whole case with a

view to more effectual action.

Iridectomy. When the inflammation extends in spite of all treatment,
and covers the central portions of the cornea with vessels, or even with

the turbidity precursory to the advancing vascular crescents, iridectomy
shou}d be performed in a direction inwards and a little downwards.
The operation appears to exercise a distinctly controlling effect over the

course of the malady, and it leaves a lateral pupil through which, as the

opacity of the cornea diminishes, vision will be obtained long before the

central parts are clear.

Treatment of t/ie residual Corneal Opacity. When the progress of

the disease is arrested, the disappearance of the new vessels leaves the

parts which they occupied in a state of peculiarly dense opacity. As
soon as the stage of progressive increase is over, and that of decline has

commenced, the atropine and the closure of the eyelids may be discon-

tinued, and the cold compresses may be replaced by hot fomentations,
which will tend to diminish the densitj'- of the opacity by promoting
absorption and tissue-change. During the period of recovery and of

convalescence the general treatment must be continued, and the health

of the patient promoted by suitable air, exercise, and habits of life.

When all inflammatory action has ceased the absorption of residual

opacity may often be greatly promoted by injecting under the conjunctiva
a few minims of a solution containing ten grains of common salt to an
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ounce of water. The injection may be made with an ordinary hypo-
dermic syringe (a fold of conjunctiva being pinched up with forceps to

allow the noodle-point to pass freely between that membrane and the

sclerotic), and it may be repeated every fortnight or three weeks. If

iridectorny has not been performed during the acute stage it will often

be required afterwards, on account of the more rapid clearing of the

marginal parts of the cornea, for the restoration of vision at an earlier

period than by natural processes, or even on account of the central parts
of the cornea being altered in curvature by the disease. Such alteration

may be of two kinds, flattening from the shrinkage of the effused mate-

rial, or increased convexity from the general yielding of the softened

membrane to the intraocular tension. From its long duration, and from
the character and permanence of the changes which it may produce,
severe vascular keratitis is a most formidable affection, and one which
can hardly be too carefully treated in its incipient stages, so that, if

possible, it maybe arrested before the part -of the cornea directly con-

cerned in vision is involved.

Interstitial keratitis is the form of inflammation of the cornea which
occurs in children and young persons who are the subjects of inherited

syphilis. It was first accurately studied, and its specific character made
known, by Mr. Jonathan Hutchinson, who has described it in the follow-

ing words :

u Chronic interstitial keratitis usually commences as a diffuse haziness

near the centre of the cornea of one eye. There is at this stage no

ulceration, and exceedingly slight evidence of the congestion of any
tunic. The patient, however, almost always complains of some irrita-

bility of the eye, as well as of dim sight. If looked at carefully the dots

of haze are seen to be in the structure of the cornea itself, and not on
either surface

; they are also separate from each other, like so many mi-

croscopic masses of fog. In the course of a few woeks, or it may be

more rapidly, the whole ccrnea, excepting a band near its margin, has

become densely opaque by the spreading and confluence of these inter-

stitial opacities. Still, however, the greater density of certain parts

centres, as it were, of the disease is clearly perceptible. Early in this

stage the comparison to ground-glass is appropriate. There is now
almost always a zone of sclerotic congestion, and more or less intoler-

ance of light, with pain around the orbit. After from one to two months
the other cornea is attacked and goes through the same stages, but rather

faster than the first. A period in which the patient is so far blind that

there is but bare perception of light now often follows, after which the

eye first affected begins to clear. In the course of a year or eighteen
months a very surprising degree of improvement lias probabty taken

place. In milder cases, and under suitable treatment, the duration may
be very much less than this, and the restoration to transparency com-

plete, but in many instances patches of haze remain for years, if not for

life. In the worst stage the corneal surface looks slightly granular, and
from the very beginning it has lost its polish, and does not reflect images
with definite outlines. In certain cases, after the ground-glass stage is

passed, a yet more severe one ensues, in which the whole structure of

the cornea becomes pink or salmon-colored from vascularity, and in these

crescentic fringes of vessels are often noticed at its circumference. In
the best recoveries the eye usually remains somewhat damaged as to

vision, and often a degree of abnormal expansion of the cornea is ap-

parent. Only in one or two cases have I ever observed ulcers of distin-
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guisliahle size on the surface of the cornea, and I have scarcely ever seen

pustules on any part of it."

Character* of Inherited Syphilis. Mr. Hutchinson has also described

the facial and other characteristics by which the subjects of inherited

syphilis may be known, and the most important of these characteristics

is a peculiar malformation of the teeth, and especially of the two central

permanent incisors of the upper jaw, which are bounded laterally by
curved outlines with their convexities outward, and present crescentic

notches on their lower borders. The lateral incisors of the upper jaw
jare often similarly deformed, and the incisors of the lower jaw misshapen,
dwarfed, and "

peggy ;" but the upper central incisors are those in which
the peculiar shape may be regarded as pathognomonic. Together with

the altered teeth there is often a peculiar flattened or almost concave

physiognomy, arising from projection of the frontal eminences and im-

perfect development of the nose, the alse of which, as well as the angles
of the mouth, are frequently seamed by cicatrices. The complexion is

earthy and peculiar, the frame often stunted, the whole aspect withered

and prematurely senile. In such children the interstitial keratitis usually
makes its appearance at about the tenth year of age sooner or later,

according to the degree of the inherited taint
; and, where this degree is

slight, the keratitis may be postponed even until adult age, or until it is

developed by circumstances which affect the health injuriously.
Treatment. The general treatment of interstitial keratitis is that of a

chronic syphilitic affection, which requires mercury, or perhaps iodide of

potassium, combined with tonics and wholesome living. The perchloride
of mercury is, perhaps, the best preparation, and it may be combined
with perchloride of iron and with cod-liver oil. After a time it may be
laid aside for iodide of potassium, or given alternately with it, and this

salt may be combined with the ammonio-citrate of iron. The local treat-

ment must be entirely of a soothing character. Atropine should be ap-

plied, either in the usual watery solution or dissolved in castor oil
;
strict

rest of the eyes should be enjoined, and they should be protected from

strong light, heat, dust, and cold winds. If any irritant is applied to

them there will be great danger of the development of an acute vascular

keratitis, which will often be attended by iritis. If any intolerance of

light should occur under proper treatment it will call for a short period
of confinement to a darkened chamber, and for frequent bathing with
cold water. It is always proper to warn friends and parents, at the be-

ginning, of the constitutional character of the malady, of its chronicity,
and of the high probability that the second eye will be attacked subse-

quently to the first ; but it will seldom be desirable to raise the question
of syphilis. With due care as to what is avoided, as well as to what is

done, the prognosis may in nearly all cases be favorable.

Suppurative Keratitis. The suppurative or destructive form of kera-

titis may commence in the anterior layers of the membrane, producing
ulcer, or in the central layers, producing abscess. Abscess of the cornea

appears as a circumscribed opaque spot, originally of a grayish color,
attended by hyperaimia of the conjunctiva, usually with slight encroach-
ment of vessels upon the corrieal margin, by a good deal of neuralgic
pain, not only in the eye but in and around the orbital region generally,
and by impairment of sight corresponding to the size, the color, and the

situation of the opacity. The encroachment of vessels is not in crescents,
as in vascular keratitis, but is either all round the margin or else, when
the opacity is eccentric, at the part of the margin to which it is nearest.

45
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The opacity itself is often very tender to the touch of a probe ; and, es-

pecially in patients past middle age, there is often a good deal of consti-
tutional disturbance. As the case progresses, the color of the centre of
the opacity changes from gray to a pus-yellow, and the pus may either

separate the laminae and gravitate between them, forming the condition
called "onyx;" or it may discharge itself externally, leaving an ulcer;
or it may discharge itself internally into the anterior chamber, forming
there a collection known as "

hypopyon."
Threatened Abscess of Cornea. When abscess of the cornea is only

threatened, the objects of treatment are to prevent the formation of piis
and to procure resolution. When pus is actually formed the object is to

permit its discharge with the least possible injury to the corneal tissue.

The abscess usually resembles a boil in its essential characters, the sup-
puration being due to the formation of a core or slough, and the pus of

hypopyon is often of a firm and tenacious consistence.

Treatment. In order to prevent or to limit suppuration, the ordinary
requirements are atropine, rest, and shelter, together with such local and

general treatment as the state of the patient may demand. If there is

active local congestion, with elevation of temperature, a leech may be

applied just outside the orbital margin, near the outer canthus, and cold
or iced compresses over the closed lids

; while, if there is a more passive
state of the circulation, hot fomentations may be advisable. If the tongue
is at all foul, or if the bowels are loaded, a purgative should be given ;

and this should generally be followed by some active tonic, such as iron

or quinine, or both in combination. If, notwithstanding treatment, the
local pain continues, and the centre of the opacity assumes a yellow
color, which indicates the presence of pus, the abscess should be opened
without delaj

r
. For this purpose, if the purulent deposit is near the an-

terior surface of the cornea, a cut may be made through this surface with
the point of a cataract knife

; and, if the pus appears to be nearer to the

posterior surface of the cornea, a fine flat two-edged needle may be

passed into the anterior chamber from near the corneal margin, and its

point made to enter the cavity of the abscess. When this course is

adopted a probe should be introduced into the external wound after the

needle is withdrawn, as in paracentesis. to permit the complete escape of
the aqueous humor and of aii3

T

purulent matter which it may contain, and
this should be repeated at least once a day, until the cavity of the abscess

is completely evacuated and healing has commenced. Whether an in-

ternal or an external opening is made, the eyelids should be separated

by a spring speculum, and the eyeball should be securely fixed by for-

ceps, as without these precautions the surgeon would be liable not only
to open the abscess but also to divide the whole thickness of the cornea,
a proceeding which it is one of the objects of an early incision to avoid.

Extended Suppuration. When an early incision has not been prac-
ticed the limits of the abscess may extend themselves by separation of

the corneal laminae, in which case, however, the general tendency of the

pus will be to gravitate downwards towards the lower margin, where it

has been called "
onyx," from a fancied resemblance to the lunula at the

base of a finger-nail. It is not always easy at first sight to distinguish

onyx from hypopyon, or pus in the anterior chamber, but the point may
generally be determined by an examination of the eye in profile ; and,
when seen from the front, the diagnosis rests upon obvious physical
characters. The pus of an onyx, supported by the corneal laminae, may
have an irregular or convex superior boundary, while that of an hypopyon
must have a level and horizontal superior boundary, except that when
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very small in amount it may be a mere crescentic line along the lower

margin of the anterior chamber. In the case of onyx the wider extension

of the pus is only an additional reason for its evacuation before it has

had time to do more mischief, and it should generally be let out through
the external surface. When pus has escaped from the cornea into the

anterior chamber it will often, in the case of children, be absorbed with-

out doing mischief; but in adults, and especially in persons past middle

age, it is apt to set up acute iritis, and greatly to aggravate the pre-exist-

ing conditions. In such persons the pus should be immediately evacuated

Jy a free incision into the anterior chamber, from which, if coherent, it

should be removed with forceps; and at the same time, if iritis has com-

menced, a large piece of iris should be excised. The incision should

always be so placed that the iridectomy, if required, may be behind a

clear part of the cornea, so that it will be useful as an artificial pupil if

the opacity left by the abscess should obscure the natural one.

Acute Ulcer of the Cornea. When abscess of the cornea discharges
itself internally it does so in most instances by a minute fistulous track,
which can often be seen as a faint white line leading downwards from
the original depot. But when it discharges itself externally the whole
of the corneal tissue in front of the abscess usually perishes, leaving an
ulcer of corresponding extent. Such an nicer, when fully formed, is not

distinguishable from one in which the process of disintegration has com-
menced upon the surface, either without apparent cause or as the result

of injury. Traumatic ulcers of the .cornea are most frequent in old

people, in whom wounds, instead of undergoing speedy repair, take on

sloughing action
;
and the}

r are most common among men who are em-

ployed in trimming hedges or in cutting down copse-wood, and who are

very liable to be struck upon the eye by a twig or thorn. However oc-

casioned, corneal ulcers differ much in their rate of progress ;
but they

present three chief types, in the first of which there is a very rapid dis-

integration of tissue, the floor and edges of the ulcer remaining trans-

parent, or nearly so. In the second, in which the disintegration is less

rapid, the floor and margins of the ulcer are turbid, a certain amount of
effusion or cell-proliferation surrounding and anticipating the destructive

process. In the third, vessels are seen running across the cornea to the

margin of the ulcer, and these vessels indicate the commencement of the

repair for which they convey the nutritive materials. In ulcers of the

first type the appearance of turbidity around the margin is the first in-

dication of the commencement of the healing process, and to this, if the

progress of events is favorable, the development of vessels is soon super-
added.

Their Situation and Progress. The situation of corneal ulcers differs

much in different cases, but when they occur independently of injury

they are most frequent in the lower halfof the cornea, which is not under
the shelter of either lid. When traumatic, the locality of their occur-

rence is necessarily that of the injury, and there is a form of spontaneous
ulcer which cuts out a circular groove around the margin of the membrane,
and trephines, so to speak, its central portion. Another form of ulcer,
which Prof. Saemisch has thought worthy of the special designation of
u
creeping" (ulcus serpens), is described by him as extending itself in

one direction only, so that in section its outline would be precipitous on
one side and sloping down to the uninjured tissue on the other. The ill

effects of corneal ulcers depend partly on their superficial extent, partly
on their tendency to perforate. The lost tissue is never reproduced, but
is replaced by an opaque cicatrix, which undergoes gradual contraction,
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so that, in proportion to the size of the ulcer, there will be an unsightly
white spot and a flattening of the corneal curvature. In proportion to the

depth of the ulcer will be the loss of power of its floor to resist the pres-
sure of the intraocular tension, and hence the floor will become convex
and prominent, and will ultimately yield, and permit the escape of the

aqueous humor and the contact of the iris with the perforation. The
structureless lining membrane of the cornea (membrane of Descemet) is

never destroyed by ulceration, and if it is allowed to burst, its shreds

may line the sides of the opening in such a manner as to prevent their

adhesion, and to occasion the formation of a troublesome fistula. Unless
this should occur the perforation of an ulcer is nearly always the end of
the destructive stage, and the signal for healing to commence.

Cicatrices. The cicatrix which follows a perforating ulcer is formed,
in the first instance, by the iris, which falls against the opening and
becomes adherent to it, and is presently coated with effused lymph, which

gradually becomes organized and forms a cicatricial tissue through which
the color of the foundation of the iris can be seen. If the opening is very
large, as when the whole or the greater part of the centre of the cornea
is destroyed, the resulting cicatrix has a bluish, semi-transparent aspect,

and, by reason of its want of firmness, a tendency to bulge under the

pressure of the ocular muscles. The resulting protrusion, from some
fancied resemblance to a grape, was called u

staphyloma" by old writers,
and the name may be looked upon as established by long usage. A staphy-
loma tends to increase by gradually undergoing extension, and by taking
up into itself any margin of sound cornea by which it may be surrounded,
until it often becomes very large and unsightly. When the perforating
ulcer is small the resulting cicatrix may be a mere dot, with less tendency
to contraction than it would have if formed entirely of corneal tissue

;
and

when the ulcer is of middle size the cicatrix may incline to either of the

foregoing characters. It may be firm and strong, maintaining its level

and leaving the other parts of the eye only little injured; or it may be

weak and distensible, inclined to increase in size at the expense of the

remaining parts of the cornea. In the latter case it is often called a

"partial" staphyloma.
Treatment. The principles of treatment, in all forms of corneal ulcer,

are to arrest the destructive stage and to promote the commencement
and progress of repair, to support the cicatrix against the tension of the

muscles, and to aid in its consolidation, and eventually, as far as may be

either necessary or practicable, to improve vision and to conceal dis-

figurement.
For the fulfilment of the first of these indications it is necessary to

obtain repose of the sphincter of the pupil and of the muscle of accom-
modation by atropine, to prevent friction of the lids by a well-applied

compressive bandage, to promote vascular development by the employ-
ment of hot fomentations, and to sustain the general nutrition by suit-

able diet and by the use of stimulants and tonics. If, in spite of these

precautions, the ulcer should deepen and extend, it is proper to antici-

pate perforation, and to bring about the healing by which it is followed,

by means of an artificial opening. If perforation is imminent, and the

membrane of Descemet is actually bulging through the floor of the ulcer,

it may be ruptured by thrusting a probe obliquely through the promi-
nence into the anterior chamber, so carefully as to run no risk of wound-

ing the lens, and so as to direct the shreds of the torn membrane inwards,
and to prevent them from lining the aperture. But in most cases the

artificial opening should be made at an earlier period. Prof. Saemisch
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has advocated the division of the floor of the ulcer by traiislixinir tin-

cornea with a linear cataract knife and then cutting outwards through 1 1n-

intervening tissue; the lips of the wound to be separated daily, for the
first few days, by means of a probe or other suitable blunt instrument.

My own experience is not favorable to this plan, which in my hands h:is

produced weak and irritable cicatrices, and I much prefer the performance
of iridectomy, the piece of iris excised being behind the broadest part
of clear cornea, where the resulting artificial pupil is most likely to be
useful for purposes of vision. In some cases I have seen an iridectomy,
almost or altogether without other treatment, check the progress of an
ulcer and lead to favorable healing. When repair has commenced, it

must be remembered that the chief remaining danger is that the cicatrix

will yield to the pressure from within and become staphylomatous ;
and

this must be guarded against by a firmly applied compressive bandage,
worn not only until healing is complete, but also until a certain amount
of consolidation of the cicatrix has taken place. If the scar constitutes
a conspicuous deformit}', which is either disfiguring in appearance or

likely to be an obstacle in the way of the patient's prospects in life, it

may be almost entirely concealed by being carefully tattooed with Indian

ink, which must be mixed with water to a creamy consistency, and then

pricked into the mark by repeated punctures with a fine needle. If vision
is much impaired, and if iridectomy has not been performed, or has been

performed in an unsuitable position, an artificial pupil may be made
behind a selected part of the cornea; but neither the artificial pupil nor
the tattooing should be attempted, as a rule, for six months after the
formation of the cicatrix.

Treatment of Complete Staphyloma. When a corneal ulcer produces
complete staphyloma, the prominence is often painful as well as unsightly;
and it is usually desirable to remove it, in order to make room for an
artificial eye. Enucleation of the eyeball should not be practiced in these

cases, but the portions posterior to the ciliary body should be left, in

order to afford a better foundation for the artificial 63*6 than can be
obtained from the muscles alone. The original operation for staphyloma
consisted simply in shaving off the projection with a Beer's cataract knife,
the gaping wound being left to close in its own time. Mr. Critchett

improved on this method by inserting three or four semicircular threaded
needles behind the projection, then cutting it off, -drawing the needles

through and tying the threads, so as to obtain prompt union in a hori-

zontal line. Other surgeons have passed sutures through the conjunctiva
only; but the union thus produced is apt to be feeble, and I have seen
Mr. Critchett's operation followed by sympathetic ophthalmia of the

remaining eye, probably because a ciliary nerve was lacerated by one of
the needles. The plan which I prefer is to divide the conjunctiva all

round, close to the margin of the staphyloma, and to dissect it from the
sclerotic nearly to the equator; then to detach the four recti muscles, and
to cut off the front portion of the eyeball, well behind the ciliary region.
The superior and inferior recti should then be united in front of the wound
by a catgut suture, and the internal and external recti in front of them

;

and the conjunctival incision should be brought together in a horizontal
line by silk sutures. The resulting stump is of good size and very mobile,
so that an artificial eye placed upon it will scarcely betray itself even to
a not wholly unskilled observer.

Treatment of Partial Staphyloma. The formation of a partial staphy-
loma, instead of a firm cicatrix, is generally due to neglect of support
during the healing process, or to its premature abandonment. An attempt
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may be made, in such cases, to check yielding by a large iridectomy
(which will diminish pressure from within) and bj

T renewed and per-

severing bandaging ;
but in the majority of cases the protrusion will in-

crease, will take up into itself more and more of the cornea, and will

become irritable or painful, and threatening to the sound eye. Under
such circumstances, even although some imperfect vision may remain, it

is best to treat the case as if the staphyloma were complete, and to remove
the diseased parts by one of the operations last described.

Conical Cornea. The only other affection of the cornea which requires

description in these pages is the malformation which is known as " conical

cornea." This is, in effect, an atrophy of the central portion of the mem-
brane, which becomes thinned and weakened, loses its natural curvature,
and projects as an obtusely pointed prominence. When seen in profile the

distortion of shape is very apparent; and when seen from the front it has

a curious pellucid appearance, almost as if a drop of some highly refract-

ing liquid were adherent to the corneal surface. When the prominence
attains large dimensions its apex loses the protection of the lids, and is

exposed to many sources of irritation, so that it often loses its trans-

parency, and becomes cloudy and opaque. When once established, coni-

cal cornea tends to progressive increase under the pressure of the recti

muscles, and it soon becomes highly disturbing to vision. On account
of the elongation of the eyeball it produces a high degree of myopia, or

near sight; and, on account of the irregularity of the elevation, this near

sight cannot be materially assisted by any concave lens. Whenever near

sight is attended by unusual diminution of the acuteness of vision, and is>

not relieved by spectacles, conical cornea should be suspected and looked
for. In its early stages it may easily escape detection

;
but Mr. Bowman

has pointed out that it may be easily discovered by an examination with

the mirror of an ophthalmoscope. The area of the pupil does not present
an unbroken circle of equal illumination, but some part of the base of the

prominence will appear to lie in shadow, and this shadow will play around,
from side to side, in response to slight movements of the mirror.

Treatment. The treatment of conical cornea is based upon the ten-

dency of an ulcer to flatten the curvature of the membrane during the

healing process. The idea of utilizing this tendency occurred first to

Yon Graefe, who shaved off the apex of the cone without penetrating the

anterior chamber, cauterized the wound until he had produced an ulcer

of sufficient extent, and then promoted healing. Other surgeons have cut

off the thinned central portion of cornea, and some have united the edges
of the incision by a point of suture. Mr. Bowman has contrived an inge-
nious trephine by which it is possible either to cut out a circular disk of

the anterior layer of the cornea, and to peel this off, leaving the membrane
of Descemet intact and the anterior chamber unopened, or to carry the

cut deeper, so as to remove the whole thickness. My own practice is to

transfix the apex of the projection with a narrow two-edged knife, so as

to cut off, by a single thrust, the small portion of cornea which remains
in front of the blade, and which should seldom exceed a line in diameter.

Prior to the operation the pupil must be fully dilated by atropine, in

order to prevent its margin from becoming adherent to the cicatrix. The
lids should be closed by a compressive bandage, and a liniment of glyc-
erin and belladonna applied to the brow, so as to maintain dilatation.

When the case progresses favorably the result will be a firm central cica-

trix, which will restore the cornea to normal curvature, or nearly so, and
will arrest the further increase of the conicity,but which is both unsightly
and an obstacle in the way of vision. In order to restore sight it is neces-
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sary to make an artificial pupil behind some transparent part. of the

cornea; and the cicatrix may be concealed by tattooing it with Indian ink
in the manner already described.

///.svv/,sr.s' of the Iris. The iris is liable to be the seat of tumors orc}
rstb

of various kinds, which, when they are increasing, may produce destruc-

tive changes in the eyeball by their pressure upon the lens and ciliary

body, by projecting into the papillary space, and by general interference

with the circulation and nutrition, and which should be completely
removed, together with the portion of iris on which they are seated, as

soon as their character is declared, and before they have attained suffi-

cient magnitude to be seriously injurious. Many endeavors have been
made to destroy cysts by simple laceration

;
but these endeavors have

scarcely ever been successful, and have sometimes set up inflammation of
a destructive character. When any morbid growth of the iris has been

removed, it should be made the subject of careful microscopic examina-
tion

; and, if it appears to be malignant, enucleation of the eyeball should

generally be recommended.
Coloboma. The iris is also liable to a congenital malformation by de-

ficiency, usually in a direction downwards. The resulting gap is called a

coloboma, and may vary in extent from a mere notch in the margin of the

pupil to a loss of substance which may'extend through the ciliary body
and choroid to the border of the optic nerve. .Coloboma may affect either

one or both eyes ; and, as usually seen, it almost precisely resembles the

effect of an iridectomy.
Iritis. The most important disease of the iris, and also one of the

most common of the affections of the eye, is inflammation of the substance
of the membrane, or.lr.itis. Iritis is seen under two chief forms, the plastic
and the serous, of which the first named is much the more frequent.
Plastic iritis, in its early stages, is liable to be mistaken for simple inflam-

mation of the conjunctiva, from which it may be distinguished by three
chief signs, namely, that there is always some loss of lustre of the iris,

some impairment of vision, and some congestion of the zone of fine

sclerotic vessels which surrounds the cornea, so that the pressure of the

finger through the eyelid does not leave a perfectly white track behind.
In every case of apparently trivial conjunctivitis, it is necessary to ascer-

tain the absence of iritis with scrupulous care, because the astringent
lotion which would cure the former affection would be certain to stimu-
late the latter to greatly increased activity.
The early progress of iritis is somewhat rapid, and, as a rule, when a

case comes before the surgeon the diagnosis is no longer doubtful. In
addition to the symptoms already mentioned the iris w7

ill appear dull and

FIG. 324.

Effects of atropine in iritis.

discolored, in consequence of discoloration of the aqueous humor in front

of it, and the movements of the pupil in response to variations of light
will be sluggish, or even altogether arrested. In order to determine this

point the sound eye should be effectually covered, and then the surgeon,
without touching the affected one, should shade it with his hand, removing
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and replacing the hand two or three times, and carefully watchipg the

pupillary margin. If expansion and contraction should not take place, a

drop of solution of atropine should he applied to the lining membrane
of the lower lid, and this, in most instances, will bring to light irregu-

larity of the pupil, showing that it is in points adherent to the surface of

the crystalline lens, and that it can only dilate in the intervals between
such adhesions, and in some such manner as that which is shown in the

preceding diagrams. A deceptive resemblance to iritis is produced in some
cases of turbidity of the cornea; but if a drop of four-grain solution of

atropine produces complete dilatation of the pupil within twenty minutes
or so, it may be concluded that no iritis is present ;

and, on the other

hand, the appearance of points of adhesion establishes the diagnosis of
iritis with certainty. The only exception would be in a case in which the

adhesions had been left behind by some former attack, and in which the

condition actually present might be simple conjunctivitis or keratitis.

Causes. The causes of iritis are very numerous
;
but the malady is so

frequent an attendant upon the earlier stages of secondary syphilis that

the syphilitic, forms have rather eclipsed others, and the first question
which presents itself in any case of iritis, is whether it should be attributed

to a syphilitic origin. Rheumatism is another dyscrasia which involves

a special liability to iritis
;
and tile disease also occurs in connection with

overwork, exhaustion, and mental anxiety. It has been said by some
writers that the S3^philitic varieties of iritis present recognizable peculi-

arities, one of which is the deposit of lymph in lumps or nodules upon
the surface of the iris

;
and there are, undoubtedly, certain cases in which

such nodules are seen, in which they are simply syphilitic gummata, and
in which the attendant inflammation is rather a consequence of their

presence than a cause of their formation. Putting such cases aside,
writers are by no means agreed touching the precise nature of the differ-

ences which distinguish syphilitic iritis from other forms
;
and as a matter

of fact it would be very hard to define syphilitic iritis in any satisfactory
manner. We cannot say that every case of iritis which occurs in a syphi-
litic person is syphilitic, unless we are prepared to affirm that syphilis
affords an immunity from all the forms of iritis which may occur in non-

syphilitic people. Practically speaking, the question is one of little

moment, which has scarcely any bearing either upon prognosis or upon
treatment.

Course. In a few cases, in which iritis is originally of great severity,
or in which it has from the first been aggravated by maltreatment, it

displa3
r s a tendency to spread to the ciliary body and to the choroid, and

to produce changes which are speedily destructive to vision, andTwhich
are followed by wasting of the eyeball. But in the great majority of

instances the tendency of a first attack is towards resolution and ultimate

recovery. If lymph has been poured out in large quantity, so as to form
a continuous film over the surface of the crystalline lens, this film may
be left as a semitranspareut membrane, presenting, according to the

degree of its opacity, more or less impediment to vision, and united to

the pupillary margin either at its entire circumference or partially.
When the effusion has been smaller in amount, and does not cover the

pupil, it will nevertheless leave the pupillary margin adherent at certain

points, and in such cases vision may be normal. If the adhesions occupy
the greater part of the pupillary margin, so that they practically fix the

greater part of the iris to the lens, they may be productive of no more
inconvenience than such as attends the inability of the pupil to expand
under a feeble illumination, and thus to compensate in some degree for
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a deficiency of light; but if there care only 11 few scattered points of

adhesion, so that the pupil is generally mobile, and is constantly rherked
in its attempts at dilatation, such adhesions maintain a perpetual irrita-

tion, which is almost certain to excite a second attack of iritis. When
this happens, still more of the membrane is tied down, and its nutrition

becomes seriously n fleeted. The iritis, under such circumstances, be-

comes recurrent, returning again and again at variable intervals, under
the influence of any constitutional indisposition or any source of local

irritation. In time it ties down the whole of the pupillary margin to the

Jens, so that the lens and iris together form an absolute and impermeable
barrier which separates the anterior chamber from the deeper parts of
the eye. This state is called " exclusion " of the pupil.

In the natural condition, when the pupillary aperture is freely movable,
its margin, when moderately contracted, lies in contact with the surface

of the crystalline lens, but loses this contact, on account of the curvature
of the lens surface, as soon as the pupil is dilated. There is, therefore,
a free passage of fluid through the pupil; and hence exhalation through
the cornea plays an important part in regulating the quantity of fluid

which is contained not only in the anterior chamber, but also in the

deeper parts of the eye. As soon as the pupil is excluded no fluid can

pass into the anterior chamber from behind the iris
;
and consequently,

as secretion behind the iris continues, accumulation must necessarily
take place. Very soon after exclusion is complete the peripheral parts
of the iris may be observed to become prominent, bulging forwards
towards the cornea, and leaving the central parts comparatively de-

pressed. The eyeball as a whole becomes distended and hard, the in-

ternal circulation is impeded, the vitreous passes into a liquid condition,
the retina perishes from the combined effects of blood stasis and of com-

pression, and the eye is destroyed as an organ of vision. When iritis

leaves an adhesion of the pupil recurrence of the inflammation is to be

expected ;
and recurrent iritis, unless the chain of morbid action can be

broken, can scarcely have any other termination than loss of sight.
Treatment of Iritis. It follows that the chief object to be kept in view,

in the treatment of iritis, is to prevent the formation of adhesions, or to

detach them if they have formed
;
and that in no case in which adhesions

are left behind, even though all inflammation may have subsided, and

although vision may be perfect, can the result be considered satisfactory
or complete. In order to bring about complete recovery it is necessary,
first, to shelter the eye from all sources of irritation

; secondly, to endeavor
to procure full dilatation of the pupil; and, thirdly, if the pupil resists

dilatation, to have recourse to mercury. Various details will offer them-
selves for consideration in different cases, but they will all be subordinate
to the principles of action above laid down.

Avoidance of Astringents. Among the sources of irritation which are

to be avoided the most formidable are the various astringents, such as

lotions of nitrate of silver or of sulphate of zinc, which are sometimes sold

as a cure for inflamed eyes by druggists, or which may be prescribed
when an early stage of iritis is mistaken for conjunctivitis. Next to these

would come the sources of irritation incidental to functional use and to

movement in the world, such as exercise of the accommodation, and ex-

posure to variations of light, variations of temperature, and atmospheric
impurities. Whenever possible, a patient with iritis should abandon his

occupation, should abstain almost entirely from reading, writing, or other

visual occupation of the sound eye, and should confine himself to a well-

ventilated and dimly lighted apartment. When these precautions cannot
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be observed the affected eye should be covered by a compressive bandage,
with sufficient padding to exclude variations of light and of temperature.

Use of Airopine. The solution of atropine should usually be of the

strength of four grains of the neutral sulphate to an ounce of distilled

water, and a drop of this solution should be applied to the lining mem-
brane of the lower lid with a quill scoop or a dropping-tube. It is a

good rule to direct the application to be made three times a day, and
each application to consist of three drops, with intervals of five minutes
between them. A drop is applied, after five minutes another, after an-

other five minutes a third; and this must be done three times a day. If

a compressive bandage is worn, it must be laid aside for a quarter of an
hour after each application of the atropine, in order that it may not ab-

sorb and remove the solution. In cases of only moderate severity, which
are seen earty, this treatment will often produce considerable dilatation

of the pupil, with diminution of congestion and of uneasy sensations,
within twenty-four hours, and complete dilatation of the pupil within

forty-eight hours. When this is the course of events it is only necessary
to maintain the dilatation, and the iritis will die out harmlessly, because,
when the pupil is dilated, its margin is no longer in contact with the len,
and lymph, even if it should be poured out, cannot form adhesions, but
will be diffused among the aqueous humor. Apart from this, the atro-

pine, probably by virtue of its influence upon the vaso-motor nerves,
seems to be distinctly antiphlogistic in its action. When all congestion
has subsided, and when the absorption of any turbidity in the aqueous
humor has restored the iris to its natural color and lustre, the atropine

may be laid aside; but the eye must be carefully watched for a few days,
and especially when it is again taken into use, in order that the slightest

appearance of relapse or of returning irritation may be met by a renewed

application of the remedy.
Mercury. Under three sets of circumstances first, when the action

of atropine, after twenty-four hours, fails to produce any marked abate-

ment of the symptoms ; secondly, when, after forty-eight hours, although
the symptoms have abated, the pupil is not circular, but is rendered ir-

regular by broad bands of adhesion
; thirdly, when the iritis is already of

some duration before it is submitted to treatment it is necessary to have
recourse to mercury, and to obtain its effect with as little delay as possi-
ble. Every practitioner will choose his own preparation and mode of

administration, but perhaps the form most generally applicable is blue

pill, in doses of two or three grains three times a day, and in combina-
tion with a small quantity (say a quarter of a grain) of opium. As soon
as the faintest mercurial line appears upon the gums the dose should be

greatly diminished, so that this slight effect may be maintained, but not

exceeded
;
and under its influence we often see lymph absorbed, and ad-

hesions disappear, with great rapidity. I am accustomed to take resist-

ance to atropiue as the sole indication for mercury in iritis (such resist-

ance being a matter of course when the inflammation has remained un-

checked for two or three days, and adhesions have had time to become

firm) ;
and I do not regard either the need of mercury, or the rapid im-

provement when it is administered, as any certain evidence of syphilis.
Neither does it follow that the iritis of a syphilitic person will resist

atropine and will require mercury, even although the use of the mineral

may be indicated for some other syphilitic manifestation. As regards
the eye only, the mercury must be continued as long as improvement
takes place under its use, and then, together with the atropine, it must
be discontinued carefully and watchfully.
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Complications. Iritis maybe complicated, or attended, with an un-
usual degree of pain, or with an unusual decree of vascular excitement,
and both of these conditions may interfere; with the action of atropine,
without demanding that of mercury. When there is much conjunctiva!
congestion, together with elevation of local temperature and fuim-ss of
the temporal vessels, two or three leeches should be applied round the

margin of the orbit, and their bites suffered to bleed freely. In the

greater number of cases the morbid" sensations hardlj' amount to any-
thing more than uneasiness, and when actual pain is suffered it must be
relieved or subdued before healthy reparative action can be expect rd.

Pain may be tensive, due to the stretching of the ocular tunics by in-

creased secretion (a form that is scarcely met with excepting in serous

iritis); or it may be an expression of exalted nervous sensibility. The
former variety will be considered presently ;

the latter calls for the un-

stinted employment of anodynes. Especially when pain shoots along
the various branches of the first division of the fifth nerve on the affected

side, it is generally desirable to have recourse to the subcutaneous in-

jection of morphia, in such doses and at such intervals as may afford im-

munity from suffering, while the atropine, and if necessary the mercury
also, are employed in the manner which has been described.

Remaining Adhesions. When the subsidence of iritis leaves an ad-
hesion which has resisted treatment, the use of atropine and of mercury
must be cautiously continued for a time, in the hope that the former may
mechanically stretch and break the new tissue, while the latter causes it

to undergo disintegration and absorption. If no declared effect is pro-
duced within a month, the medicines should generally be discontinued,'
and the adhesion regarded as permanent. The patient should be fore-

warned of his liability to another attack of inflammation, and should be
cautioned to seek advice immediately if such an event should occur. In
a certain small proportion of cases no harm will follow, but in others the

patient remains conscious of the adhesion, which produces sensations of

dragging or discomfort, and in the great majority a second attack of
iritis will sooner or later occur. When this happens it must be treated
in the ordinary way, with atropine, before having recourse to mercury;
for, although the existing adhesions will forbid complete dilatation of the

pupil, the atropine will nevertheless exert considerable antiphlogistic
action. After the second attack has subsided, means should be taken
without delay to destroy the injurious effect of the adhesions, for recur-

rence is then no longer doubtful, and if the adhesions are left the eye
will certainly be disorganized by repeated inflammation. Two methods
offer themselves, either to break the continuity of the iris, and to pre-
vent closure of the pupil, by a sufficient iridectomy, or to detach the ad-
hesions by traction with a hook or forceps introduced into the anterior
chamber. Of these methods the former is generally to be preferred, as

being the more effectual and the less dangerous of the two, the detach-
ment by traction being open to the objection that the adhesions may re-

unite, and that the instrument employed or the traction exercised may
injure the capsule of the lens and produce traumatic cataract. After the

performance of an iridectomy it rarely happens that iritis will occur

again ;
and its occurrence would be comparatively harmless, on account

of the large and free opening that would exist between the anterior and
the posterior chamber. The rule of practice, therefore, would be to per-
form an iridectomy in even' case in which adhesions left by iritis were
sources of discomfort to the patient, or in which the patient was about
to travel to remote places, where he might be unable to procure surgical
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aid, or in which the adhesions had already produced a second attack of
inflammation. If the natural pupil is free from lymph and the vision

good, the iridectomy may be placed under the shelter of the upper lid,

where it will be out of sight ;
but if the pupil is at all covered it is best to

remove a piece of iris which is non-adherent, and which will therefore leave

a clear aperture for visual purposes. If the piece removed is adherent it

will often leave opaque lymph or pigment upon the capsule of the lens.

When only two attacks of iritis have occurred there is seldom any dif-

ficulty in performing iridectomy in an effectual manner; but after re-

peated attacts the operation, although still indicated as the best or even
the only resource, is very difficult of accomplishment. The stroma of
the iris is often so weakened that it will tear under the forceps' traction,

so that no large opening can be made, and the inflammation has often

spread by continuity to the choroid, and has occasioned effusions which

prevent the restoration of useful vision.

Serous Iritis. The other chief variety of iritis the serous is com-

paratively of rare occurrence, and is seldom met with except in persons
of disordered health, and especially, I think, in cases of renal disease.

It differs from the plastic in the morbid product being a turbid liquid
instead of lymph ;

and this liquid, while it obscures the iris and renders
it dull, and while it overfills and distends the eyeball, has no tendency to

the formation of adhesions. In general appearance the eye resembles
one which is suffering from iritis of the ordinary kind

;
but the pupil is

usually quite insensible to the action of atropine (probably because the

overfilled state of the eye prevents absorption), and the plane of the iris

'is in some degree pushed backwards, so that the anterior chamber seems
to be deeper than usual. At the same time the eyeball will be rendered

very hard by tension, the sight will be greatly affected by the compres-
sion of the retina, and a good deal of dull stretching pain is usually ex-

perienced. The first thing to be done in such a case is to diminish ten-

sion, by repeated paracentesis if the case is seen early and can be closely

watched, by iridectomy under the opposite conditions. As soon as the

fluid is evacuated the pupil will respond reapily to atropine, and uninter-

rupted recovety will usually take place.
Iridochoroiditis. When plastic iritis, either in the first or in any subse-

quent attack, extends to the choroid, the severity and the danger of the

case are much increased, and the inflammation frequently terminates in

wasting of the globe and loss of sight. The chief evidence of extension

to the choroid would be furnished by tenderness of the ciliary region
under gentle pressure, by an impairment of vision in excess of that for

which the iritis would account, and by immobilitj
7 of the pupil under

atropine ; often, if the cornea and aqueous humor retain sufficient trans-

parenc}
7

, by the appearance of visible bloodvessels in the iris itself. The
treatment under such circumstances must be mainly mercurial, combined
with careful attention to the diet and general condition of the patient.
Pain should be subdued by anodynes, paracentesis of the anterior cham-
ber should be performed, and the aqueous humor evacuated twice daily.
Under the most favorable circumstances nothing better than partial re-

covery can be expected, with a closed pupil and often with an opaque
lens. A large iridectomy should be performed as soon as the inflamma-

tion has subsided, and the lens, if opaque, should be extracted. In most
cases this operation will be followed by some degree of fresh inflamma-

tion, which will usually close the pupil left by the iridectomy, and will

leave in the axis of vision a tough membrane consisting of iris and lens

capsule, united by effused lymph. When a sufficient time has elapsed,
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and the eye is again quiet, some degree of vision may often l>r ivstmvd

by cutting out a large portion of this tough membrane and removing it

entirely, so as to leave a good central pupil. For this purpose a large
incision should be made into the anterior chamber with an iridectomy
knife, and through this incision an appropriate pair of scissors may be

introduced and made to pierce the membrane with one blade, so that

they may cut out a piece of such size as may be desired.

Cataract. The structure next to the iris in point of anatomical posi-
tion is the crystalline lens, which is naturally of brilliant transparency,
but which is liable to undergo perversions of nutrition which render it

^more or less turbid or opaque, and which constitute the various forms of

cataract. Of these forms the most noticeable are the congenital, the

laminar, and the^samlfi*

('tHujenital.- In the obviously congenital forms of cataract it becomes

apparent, soon afbeE-blrtli, that the pupils of the infant's eyes are not of

their usual blackness, but of a bluish-white or milky appearance ;
and

dilatation by atropine shows that this appearance extends over the whole

of the surface of the lens. When the infant is old enough it will be

found to follow .a lighted candle with its eyes, but to have no vision of

conspicuous objects ;
and in this condition it is very important that an

operation should be performed .early, because otherwise the external mus-
cles of the eyes, not being guided in their movements by the sense of

sight, will never acquire the power of definite fixation, and the globes will

permanently oscillate in the curious rhythmical fashion which has re-

ceived the name of nystagmus. The operation should not be delayed

beyond the third or fourth month, and at this age the best method of

proceeding is by solution
;
that is to say, by breaking up the lens a little

at a time, and leaving it to be dissolved or absorbed by the action of the

aqueous humor. For this purpose, the pupil being first fully dilated by
atropine, a very fine cataract needle should be passed through the cornea

to the centre of the pupil, where it should make a small puncture or slit

in the anterior capsule of the lens, and should be immediately withdrawn.

No force should be employed, lest the lens should be dislocated, and the

needle-point should be used very sparingly, lest too much lens-tissue

should be disturbed, and the eye oppressed by more than it can readily
absorb. The dilatation of the pupil should be maintained, and on the

second or third day a fragment of lens-matter may be seen protruding

through the wound in the capsule. As the fragment is absorbed more
will come forward in a similar manner, and as long as this process con-

tinues, and there is no iritis, there is no cause for further interference.

But in most cases the first wound in the capsule will close, or at all events

the progressive absorption of the lens will be arrested, and then it will

be necessary to use the needle again, somewhat more freely than on the

first occasion. A third or even a fourth operation may be required ;
but

eventually the lens will undergo complete absorption ; and, if the punc-
tures have been made in the centre of the capsule,, this structure will un_-

dergo retraction, and will leave a central clear space behind the pupil,

through which good vision may be obtained.

Iritis during Solution. The eyes of infants are extremely tolerant of

this procedure, provided that it is executed with due care
;
but if too

much of the lens is broken up on any one occasion, or if dilatation of the

pupil is neglected, so that its margin comes into contact with the

lens-matter, iritis is apt to be excited, in which case the whole of the

lens should be evacuated as speedily as possible, by suction, in the man-
ner presently to be mentioned. In order to avoid such a necessity the
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surgeon should always be sure, before treatment is commenced, that the

mother or nurse understands the use of the atropine solution, and can be

trusted to apply it effectually.

Pyramidal. A form of cataract which is not congenital, and which
consists essentially of a deposit of lymph on the anterior capsule, is

sometimes called "pyramidal" or "punctated," according to its appear-
ance. It is produced by the purulent ophthalmia of infancy, during which,
if the cornea is perforated, the lens falls forward into contact with Des-

cemet's membrane, and is pushed back again, carrying with it a dot of

lymph, as the aqueous chamber is restored. If the lymph deposit is very
small it remains flat

;
but if it is abundant it is apt to be stretched out

before the cornea and lens separate, and to remain attached to the latter

as a little pyramid, the apex of which projects through the pupil. Upon
the lymph thus deposited some saline matter from the aqueous humor is

thrown down, giving a chalky whiteness to the ultimate formation
;
and

then, as the cornea recovers its transparency, either a minute white dot

or a small white pyramid will be seen in the centre of the pupillary space.
Such cataracts are so small that the patient would usually be able to see

round them without dilatation of the pupil; and any impairment of sight
with which they may be associated is usually due rather to haziness of

the cornea than to opacit ty in the lens. In consequence of the former,
such cataracts are often complicated with nystagmus. In any case in

which such a proceeding seemed advisable, the lenses could be removed

by suction or solution
;
but improvement of sight would rarely follow.

Laminar. In "laminar" cataract, the opacity, although sufficiently
dense to interfere with even the beginning of lessons, is seldom dense

enough to be conspicuous through undilated pupils, or to cause anything
approaching to actual blindness

;
and hence, although probably a con-

genital affection, it is seldom discovered until early childhood is passed,
and frequently not until the patient has been unjustly punished for sup-

posed obstinacy or stupidity, which in reality would be nothing but want
of sight. Whenever a child's first teachers complain of it in this manner
the surgeon should dilate the pupils and carefully examine the eyes. The
color of laminar cataract is rather jgray or nebulous than white, and the

turbidity is limited to a stratum of lens-matter which surrounds a trans-

parent nucleus, and is itself surrounded by transparent cortical substance,
so that it occupies the position of the dark line A in the annexed diagram.

The size and thickness of the cloudy stratum
FlG - 825 - are variable, so that some laminar cataracts are

much less than others in superficial extent. They
differ also in this, that in some the transparent

peripheral portion of the lens is absolutely

transparent, while in others it is broken by
opaque dots or striae. In the former cases the

periphery may be expected to retain its trans-

parency, in the latter it will in time become tur-

bid throughout. On these physical differences

depend great differences in the treatment that

Diagram to illustrate the position
should be pursued ; for, if the periphery around

of laminar cataract. the opaque lamina is broad and transparent,
it is obvious that good vision through this por-

tion of the lens may be obtained by dilatation of the pupil, or by making
an artificial pupil in front of the transparent portion ; while, if the trans-

parent annulus is very narrow, or if it is itself threatened with opacity,
the vision obtained by the above methods will either be imperfect in its

degree or only temporary in its duration, and removal of the lens, which
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FIG. 326.

will eventually be necessary, may properly be undertaken in the fir-t

instance. For the determination of these questions the surgeon should
examine the lenses with the ophthalmoscopic mirror and with f'oc.-il illu-

mination iu a way which will be described when the diagnosis of senile

cataract is being considered.

Removal by Suction. The removal of laminar cataract may often be

successfully accomplished by solution
; but,

as the patients are mostly children, whom it

is more or less difficult to restrain, the risks

of inflammation or of injury during the often-

times lengthy process are much greater in

^them than in infants, and a less protracted
treatment is exceedingly desirable. This is

afforded by the old Persian method of suc-

tion, which, with improved appliances, has

been introduced into modern practice by
Mr. Pridgin Teale, of Leeds. The principle
of suction is that the whole of the lens should
be thoroughly broken up and cut to pieces
with needles at a single sitting; and that

after the lapse of a few days, when the dis-

organized mass has been rendered pulpy by
the aqueous humor,*and before its presence
lias excited irritation, it should be sucked
out of the eye through an appropriate tube
introduced through a small corneal opening.
When this is successfully accomplished a

cataract which would have required months
for complete absorption may be entirely re-

moved in the course of a single week.
For the successful performance of suction

it is necessary that the original cutting up,
or " discission " of the lens, should be com-

plete, and it is highly desirable that the vit-

reous body should not be penetrated in the

process. The plan which I pursue is to ob-

tain the widest possible dilatation of the

pupil, and then to introduce two needles at

once, one on the nasal, the other on the tem-

poral side of the cornea
;
each needle being

used for the half of the lens which is farthest

from its wound of entrance. Each needle is

made to cut through its portion of lens by a
succession of regular, closely set, parallel

strokes, reaching from margin to margin,
and carried to a depth corresponding with
the thickness of the lens-tissue in each place.

Nothing but practice can enable the operator
to accomplish this as completely as he would
desire. Dilatation of the pupil must be main-

tained, and in the course of a day or two the
broken lens-matter will fill the anterior cham-

ber, in a condition much resembling a white
flocculent precipitate. It may then be evac- curette and mouthpiece for the re-

uated by suction, an operation which is per- movai of cataract by suctiou.
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formed by means of a small slightly curved tubular curette, semicircular iu

section, smooth and rounded at its free extremity, and provided with a

small round or oval opening, near this extremity, in its flat or concave
surface. The curette has been attached to more than one form of ex-

hausting syringe, but its action is most effectual and most delicate when
it is fixed to a glass tube which serves as a handle, and which is connected

by an india-rubber tube with a glass mouthpiece, thus forming the instru-

ment of which the extremities, the intervening piece of tube being omitted,
are shown in the preceding figure. The curette itself may be of various

sizes, and its opening may be large enough to admit quite large fragments,
and should be notched transversely, as shown in the small figure, to pre-
vent it from being closed by contact with the cornea. It should be intro-

duced into the eye through a small incision in the cornea, near its margin,
with its flat or perforated side towards the inner surface of the cornea;
and it should be made to dip down into the lenticular space. When thus

placed, gentle mouth-suction will draw all the lens-matter through the

aperture and into the glass tube; and any stray fragment may be followed
until the aperture is beneath it, when it must needs fall into the stream.
If the tube appears to be obstructed it may be withdrawn from the eye.
blown clear and reintroduced

;
and throughout the operation the course

of the fragments should be carefully watched, and the suction regulated
with a nicety which no mechanical substitute for the mouth can imitate.

When all turbid matter is removed the eye should 'be closed by a com-

pressive bandage, and atropine should be applied daily until recovery is

complete.

Complications. If the preliminary discission of the lens has been in

any way faultily performed, the course of events will be less smooth. If

the posterior portion of the lens has been left untouched by the needles
it may remain transparent, and hence invisible, until after the anterior or

broken portion has been removed. In such a case the suction may ap-

pear to be complete, and the pupil may look clear and black at the time
of operation ;

but yet, a day or two later, fresh portions of turbid lens-

matter may present themselves, and may not only interfere with vision,
but may even produce irritation. If the quantity thus left in the eye is

insignificant, and if no inflammatory symptoms appear, it will be suffi-

cient to keep the pupil dilated and to wait for absorption ;
but if the

quantity is large, or if there should be an}
r evidence of threatening or

commencing iritis, suction should be repeated without delay. If the

needles have passed through the lens, so as to pierce the hyaloid mem-
brane and to permit vitreous humor to mingle with the fragments, the

latter will be less readily softened than by the aqueous alone, and some
amount of vitreous will be removed by the suction curette, and may after-

wards escape through the corneal wound. In early operations it is better

to do too little than too much, and a second recourse to suction is prefer-
able to an admixture of vitreous with the lens fragments.

Risks. Under ordinary circumstances the removal of laminar cataract

by suction is a very safe operation ;
but in a few instances it is followed

by severe plastic iritis, and it may even lead to suppuration of the eye-
ball. The dangers attending it may be looked upon as arising from the

circumstance that eyes which are the subjects of laminar cataract are

often in other respects feeble and imperfectly developed organs, prone to

destructive changes under slight provocation ;
and the operation must be

very cautiously undertaken where other evidences of imperfection are

manifest. If there is congenital displacement of the lenses, or nystag-

mus, or strabismus, or if the eyeballs are small and generally malformed,
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the treatment of laminar cataract must be undertaken with some hesita-

tion, and must be made the subject of a very guarded prognosis. After
disdssion or suction has been practiced, if any symptoms of acute in-

flammation should show themselves, an iridectomy should be performed
without delay ;

all remaining lens-matter and all inflammatory products
should, as far as possible, be evacuated

;
a leech or two should be applied

near the margin of the orbit, and cold compresses over the lids
;
rest in

bed should be enforced, and pain should be subdued by anodynes. Under
such treatment it will often happen that a favorable or partially favor-

able issue may be obtained
; but, if suppuration of the eyeball should

^be plainly impending, it is generally advisable to save pain by the early

performance of enucleation. It is obvious, supposing laminar cataract to

affect both eyes, that they should never be operated upon together.
Senile Cataract. By senile cataract is meant an impairment of the

transparency of the crystalline lens, which commences in persons past
the middle period of life (or, in rare instances, in those who are com-

paratively young), and which appears to depend upon a local failure of

nutrition. The central parts of the "Healthy lens are of somewhat firmer

texture than the superficial; and the gradual hardening of the whole
structure which occurs as life advances is more marked in the former
than in the latter. In the lens of any aged person, whether it is trans-

parent or opaque, a variable depth of the outer laminae will be soft, and

readily removed by the fingers ;
while a variable bulk of the central

laminae will retain a marked degree of firmness and coherence. The
former portion is termed the cortex, or the cortical substance, the latter

the nucleus
;
and they are readily to be distinguished from each other,

although no exact line of demarcation can be drawn between them. Senile

cataract appears in two principal forms, the nuclear or hard cataract,^ in

which the natural hardening or drying process is exaggerated, and in

which there is a large, hard, or almost horny nucleus, surrounded by a

thin layer of transparent cortex; and the cortical or soft cataract, in

which the nucleus may remain transparent long after the cortex is in-

vaded by opaque striae, which appear to be lines of fatty degeneration,
and which, as they increase and coalesce, tend to envelop the hard nu-

cleus in a layer of softened and degenerated cortical substance, which

may even break down into complete liquefaction, and may become the

seat of calcareous deposits. But both the forms of senile cataract differ

from those which are congenital, or which occur in early life, in this, that

both, whatever may be the state of their -outer layers, contain a hard
nucleus which does not undergo softening, which cannot be broken up
with needles, and which cannot be absorbed within the eye ;

so that, for

the restoration of vision, the nucleus must be removed, or "extracted"

entire, through an opening sufficiently large to afford it a free passage.
Diagnosis. In childhood and early life, when the pupil is naturally of

a clear, bright black, any milkiness or turbidity of the crystalline lens can
be ascertained by simple inspection, and cataract can hardly be over-

looked if there is any complaint of defective vision. There is only one
condition at all liable to be mistaken for it, and that is. the growth.oX a

malignant tumor in the vitreous chamber, when, although the pupil may be
of a whitish or yellowish color, the diagnosis would generally be rendered

easy by the hardness of the eyeball produced by the increase in the

quantity of its contents, and by the presence of a greater degree of blind-

ness than cataract would explain. But in elderly people, in whom there

is always a certain degree of yellow coloration of the lens, and in whom,
from various conditions, more light is often reflected from the fund us

46
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than in 3'oung people, the pupils are seldom or never of a bright black,
and they often present a most deceptive resemblance to the color of com-

mencing cataract. At the same time, persons in the decline of life are

subject to other affections, such as nerve atrophy and chronic glaucoma,
which may in some degree imitate cataractous blindness

;
and hence the

diagnosis, while it is of the highest importance, is not altogether free

from difficulty. In former times, indeed, it was very difficult, and there
can be little doubt that even highly skilled persons were often led to
erroneous conclusions with regard to it. Of late years the difficulties

have been in great measure removed by the employment of the ophthal-
moscope.
By the Ophthalmoscope. For this purpose it is not necessary to use

the instrument in such a manner as to obtain a view of the details of the

background of the eye, but only so as to illuminate the area of the pupil.
The observer takes the mirror alone, places its edge in contact with the

margin of his orbit, so that he can look through the sight-hole, and then
directs the light from a suitably placed lamp fully into the eye of the

patient, which, if the pupil is not artificially dilated, should be directed
somewhat inwards towards the nose. Under such circumstances, if the
media of the patient's eye are transparent, the circular area of the pupil
will appear as a field of uniform and unbroken illumination, the brighter
the larger it is, and more or less whitish, reddish, or yellowish in color,

according to the part of the fundus which is opposite to the observer, and
to the degree of pigmentation of the fundus. If, on the contrary, the
media are anywhere opaque, the opacities will intercept the return of the

light, and will appear as black lines or patches in the illuminated field.

They may be situated in the cornea, in the crystalline lens, or in the

vitreous body, but in the cornea they will be readily discoverable by
superficial examination, and in the vitreous they will in almost every
instance be movable, whisking about in response to quick movements of
the eye itself, and slowly sinking by gravitation when it is at rest. In
the lens they are of two chief classes, which may be found either singly
or in combination, namely, the wedge-shaped striae of cortical cataract,

which have their bases towards the periphery and their points directed
towards the centre of the pupil ;

and the central irregular cloud of nuclear
cataract.

By Focal Illumination. When opacities in the lens are discovered by
the ophthalrnoscopic mirror they should next be studied by focal illumi-

nation, that is to say, by concentrating the light of a lamp upon the pupil
with a lens, while the illuminated surface is magnified for examination by
another. The annexed figure shows the relations of the lamp and lenses

to the eye of the patient ;
and by focal illumination the opacities will no

longer appear as dark objects, but will be shown in their proper colors.

The opacity of nuclear cataract will generally be of a dark yellowish-
brown or London fog color

;
and the striae of cortical cataract will be

lines of yellowish-white. At the same time the depth of the opacities

may be discovered, so that it becomes easy to say about what thickness

of transparent cortex covers a cloudy nucleus, and whether cortical striae

are chiefly in the anterior or in the posterior portion of the lens.

Extraction of senile cataract, which is practically the only remedy for

the blindness which it produces, must be deferred, whenever possible,
until the cataract is mature

;
that is to say, until the degeneration has so

far involved the cortical layers that they have lost their natural adhesion
to the capsule of the lens, and will slip out easily when that structure is

divided. If extraction is prematurel}' practiced the nucleus may leave
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behind a quantity of cortical substance, invisible by reason of its trans-

parency at the actual time of operation, but which on the following day
will be seen lying in the pupil as an opaque and swollen mass, which not

seldom excites dangerous or destructive inflammation. A mature cortical

cataract is either uniformly whitish or has a striated appearance, like that

FIG. 3'>7.

Focal illumination for detection of cataract.

of spermaceti ;
and a mature nuclear cataract may retain its pea-soup tint

;

but the best test of maturity is that the iris, under lateral illumination,
casts no crescentic shadow, or only a very narrow one, upon the opaque
surface on the side from which the light comes. The presence of the

shadow evidently implies the existence of a space filled with transparent
matter between the margin of the pupil and the opaque surface behind it.

If the opacity appears to touch the pupillary margin, so that there is no
room for a shadow between them, then maturity is complete, and nothing
can be gained by delaying the operation. Under some circumstances,
and especially when the fear of blindness or the actual impairment of
vision is either a source of great mental depression or a cause of physical

privation by producing incapacity to labor, it may be advisable to operate
before cataract is mature, even although the risk of failure is thereby
somewhat increased.

Operation. The operation of extraction is one of great delicacy, which,
after having been performed in the same way, almost without variation,
for about a century, has of late years been u modified" in so many ways,
and by so many different operators, that it would be impossible, within

the limits here available, even to enumerate the changes which have been

suggested. In the old method, which is now usually called "
flap extrac-

tion," the surgeon cut through about half the circumference of the cornea,

immediately in front of its attachment to the sclerotic, thus forming a

semicircular u
flap." Through the wound thus made, and through the

pupil, the anterior capsule of the lens was freely lacerated by an appro-

priate needle, the lens itself was expelled by well-directed pressure, and
the lids were closed and secured. This method, when it was successful,
left nothing to be desired

;
but it was followed, in about 20 per cent, of
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the eyes operated upon, by destructive changes, which commenced, in

about equal proportions, in iritis due to the stretching of the pupil, and
in sloughing of the cornea due to its extensive severance from the sources
of its nutrition. Yon Graefe was the first to suggest that the excision of
a segment of the iris would prevent the stretching of the pupil by the

lens, and would diminish the tendency to iritis, and when this suggestion
was carried into effect it was found that the iridectomy rendered it pos-

sible to extract through a smaller external wound
FIG. 328. than had formerly been required, and thus to dimin-

ish the risks of corneal sloughing. Von Graefe
worked very sedulously during several years at the
endeavor to exclude, one by one, the chief sources
of danger by which extraction was beset

;
and he

arrived at last at the point of losing only four eyes
out of a hundred operations. Since his death a few

improvements of detail have been introduced, but
as far as principles and broad outlines are concerned
he had covered the ground ;

and the operations of
a few surgeons who have since departed from his

methods, either returning to a modification of flap
extraction or making some form of transverse sec-

tion of the cornea, do not appear likely to find favor

with any but those who have introduced them.

Modified Linear Extraction. The general idea

of modified linear extraction is that the preliminary
incision should be no longer than is required for the

exit of the leus, that it should lie entirely in a por-
tion of a larger circle than that of the cornea, that

it should be in a tissue which will heal readily, and
that the escape of the lens should be facilitated by
the excision of a portion of the iris. At the same
time the surgeon must be careful to avoid the ciliary

region, a wound of which would be likely to produce
sympathetic ophthalmia.
For the fulfilment of these indications the extremi-

ties of the section should be just behind the true

corneal tissue, in a line parallel to, and two millime-

tres below, a horizontal line touching the upper
margin of the cornea. The patient being recumbent,
and fully etherized, the surgeon separates the lids

by a spring speculum. A linear knife (Fig. 328),
which should have a blade thirty millimetres long,
two broad, and as thin as is compatible with the

necessary rigidity, is held in the right hand for the

right eye, and in the left hand for the left, the ope-
rator standing behind the head of the patient. The

eyeball is secured by fixation forceps, and the point
of the knife is then entered, its cutting edge up-

wards, just behind the margin of the cornea, as at

A, in the diagram (Fig. 329). The direction of the

Linear knife for extraction thrust is towards the centre of the eyeball, until the

of cataract. anterior chamber is penetrated, when the point, is

turned so as to descend, in a direction parallel with

the plane of the iris, to about the position B. When this is reached the

handle is depressed, turning on the back of the blade in the incision,
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until the point is brought to c on the same horizontal line as the puncture.
When this is reached the handle must lie inclined somewhat backwards,
and the point pushed on with a quick movement,
so that it may transfix both sclerotic and con- Fl - *-'

junctiva at its place of first impact. The flat 4-

surfaces of the blade should now be parallel with \^ ^
'

the plane of the iris. The fixation instrument

should be laid aside, the edge of the knife turned

very slightly forwards, and the incision completed

by a succession of gentle drawing cuts, which

Should bring its centre to coincide with the June- Diagram showillg the incision

tion of the cornea and sclerotic, and the last of for linear extraction.

which should be made with especial care.

The Iridectomy. The next step is the iridectomy, which has not for

its object the formation of a large coloboma, but only to destroy the

resistance of the sphincter of the pupil to the passage of the lens. A
pair of delicate forceps, shown open in Fig. 331, and
with their minute teeth, both open and closed, at A, B,

and c, are introduced closed through the incision, and
suffered to expand a little when they approach the

pupillary margin of the iris, which will then rise be-

tween them, and may be seized, gently drawn out,
and cut off close to the forceps blades by one stroke

of a pair of scissors. If this is properly done the

angles formed between the terminations of the incision

and the margin of the pupil should be visible within

the anterior chamber, as at A and B, in the annexed

diagram ;
but if the iris is dragged out and cut close

to the angles of the external wound, the appearance
shown in the next figure will be presented, and por-
tions of iris will often be left incarcerated at the

Diagram of the correct and faulty sections of the iris.

angles, where they may excite great subsequent irri-

tation. The iridectomy completed, the operator lace-

rates or freely divides the capsule of the lens, using
for this purpose a needle slightly curved at its ex-

tremity, or the u
fleam-shaped

"
cystitome of Yon

Graefe, or the forceps cystitome of De Wecker, by
which a piece of capsule may be brought out of the iridectomy forceps.

eye. In lacerating the capsule it is essential to divide

it very freely, and to use the selected instrument very gently, as other-

wise the lens itself might be dislocated into the vitreous. The last pro-

ceeding is to expel the lens from the eye by gentle and well-directed

pressure. For this purpose the conjunctiva may be seized with forceps,
and the back of a small vulcanite spoon applied just below the cornea,
where its pressure should first be directed backwards, so as to turn the

upper border of the lens forwards towards the incision, then upwards, so
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as gradually to force it out through the opening. As soon as the nucleus

has escaped the speculum may be removed, and gentle friction exercised

through the closed lid, by winch any remaining cortical fragments will

be gathered together in the pupillary space, from whence they may be
extruded by carefully regulated pressure. As soon as everything is re-

moved the eye may be finally closed and bandaged.
Loss of Vitreous. If vitreous humor should escape before the lens the

latter must be at once removed from the eye by a scoop or hook
;
and if

vitreous should follow the lens the eye must be closed as quickly as pos-

sible, even though a certain amount of cortex may be left behind. Very
rarely, the exit of the lens is followed by intraocular haemorrhage, due to

the rupture of a choroidal vessel suddenly deprived of support. When
this happens there is no hope of preserving sight, and the distended

eyeball usually becomes the seat of painful and tedious suppuration. It

is better to prevent this, whenever blood or coagulum is seen issuing
from the wound, by performing enucleation while the patient is still

under the influence of an anaesthetic. Of course the trivial bleeding
which may arise from the cut iris must not be confounded with that from
a deeper source.

Natural Healing. If the whole of the cataract has been removed
without mishap, and if the reparative powers of the patient are even mod-
erately good, the external wound will heal quickly. The patient may
usually rise from bed on the second or third day, and may lay aside the

bandage in the daytime after the fourth or fifth day, wearing a shade,
and replacing the bandage before assuming a recumbent posture. As
irritation subsides the light may be gradually admitted; but the eye
should not be brought into use for a few weeks, so that the cicatrix may
become firmly consolidated before it is exposed to the traction of the
recti muscles.

Suppurative Inflammation. In cases which proceed less favorably
there are two chief dangers to be dreaded. In some patients the injury
is followed by acute iritis, with a tendency to suppuration, or by slough-

ing of the cornea, and either of these conditions commonly leads to com-

plete suppuration of the eyeball. They are ushered in, usually on the

second day, by redness and swelling of the upper lid, with swelling of

the conjunctiva and slight puriform discharge; and these conditions call

for the administration of quinine, ammonia, and alcohol, for the applica-
tion of firm pressure, alternated with hot fomentations, and for the use

of a lotion containing five grains of hydrochlorate of quinine to the

ounce of distilled water, to be applied to the conjunctiva of the lower lid

by a quill. By such treatment it is sometimes possible to save an only

partially damaged eye ;
but if the suppuration and swelling increase, and

the whole cornea becomes opaque, all hope must be given up, and free

incisions should be made through the sclerotic between the recti muscles,
to diminish pain and tension, and to permit the escape of pus and sloughs.
Such instances are fortunatety much less common than they were when

flap extraction was practiced ;
but a moderately large proportion of pa-

tients still suffer from a chronic iritis of plastic character, which is often

excited by the remains of cortical substance left within the eye, and
which in severe cases may produce a good deal of very obstinate neural-

gia, terminating in wasting of the globe and loss of sight. In mild cases

it may do no further mischief than to leave the pupillary space obstructed

by bands or membranes of blended capsule and lymph, which may re-

quire to be torn by cataract-needles, or even cut out and removed by
scissors and forceps, in order to afford useful vision. The treatment of
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this chronic iritis must be by atropine, an occasional leech at the margin
of the temple, the seclusion of the eye from all irritants, the control of

pain hy morphia or other anodynes, and the use of such constitutional

remedies as circumstances may require.
Cataract-Glasses. An eye from which a cataract has been extracted,

unless it was originally very highly myopic, will have no defined vision

until the optical power of the natural lens is supplied by an artificial one.

Moreover, as it is the elasticity of the natural lens which allows the eye
to he adjusted for different distances, and as this quality is wanting in

the artificial one, it must be supplied by the use of different powers. As
a general rule, an eye which has been operated upon for cataract will re-

quire a convex lens of about 2 or 2^ inches focal length for reading, and
of about 3 or 3^ inches focal length for distance.

Excepting large hemorrhages into the vitreous body, and the growth
of intraocular tumors, both of which may produce a deepseated change
of color discernible by focal illumination, the diseases of the parts of the

eye behind the crystalline lens were formerly concealed from observation;
and, until many of them were revealed by the invention of the ophthal-

moscope, they were all included, when they produced impairment of sight,
under the general term "

amblyopia ;" and when they produced blindness
under the general term " amaurosis." The impossibility of seeing into

the deeper chambers of the eye without optical assistance depends upon
the fact that the rays of light can only return from an eye by the same
track along which they enter it

;
and hence the eye of an observer cannot

be so placed as to receive the returning rays without his heads at the same
time intercepting the entering rays, and throwing what he wishes to see

into darkness. The ophthalmoscope is a mirror with a central perfora-

tion, and it acts by reflecting the light of a lamp, which is placed at the

side of and a little behind the head of the patient, into the eye under ex-

amination. The returning light then comes back to the mirror, and some
of it passes through the central perforation into the eye of the observer,
which is so placed as to receive it.

There are two methods of using the ophthalmoscope the direct and the

indirect. The latter affords the best general view of the interior of the eye;
the former is more especially adapted for the minute examination of details.

JQirect Method. In the direct method the eye of the observer is brought
close to that of the patient, the mirror only intervening, and the ob-

server looks into the eye, and sees the structures

within in their natural positions, as real objects,
FlG - 332 -

magnified by their own crystalline lens. The

position is shown in Fig. 332, which is a dia-

grammatic section of the two heads and the
mirror. The heads are inclined a little ob-

liquely, and the left eye should be used for the
examination of the left, and vice versa, to avoid
contact between the faces or annoyance from
the breathing. In the diagram the observer,
A, receives the light from the flame upon his

mirror, directs it into the left eye of the patient
B, and sees the fundus of B'S left eye through
the perforation in the mirror. The statement
that only the mirror is interposed is only true
when both eyes are normal-sighted. If either

of them is 'shortsighted the detect must be
Diagramofdirectophthalmoscopic

corrected by a concave lens ofproper strength, examination.
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FIG.

and if either of them is flat or hypermetropic the defect must be corrected

by a convex lens of proper strength before a perfect picture will be ob-

tained. In either case the correcting lens is most conveniently placed
in a clip behind the mirror, or in a revolving disk carrying several lenses,
so that different ones may be brought over the sight-hole by simple rota-

tion.

Indirect Method. In the indirect method the observer remains at some
distance from the patient, and holds up near the e}

re of the latter, and in

the track of the light, a strong convex lens, which produces, between itself

and the observer, an inverted, aerial, brightly illuminated image of the
fnndus of the eye looked at. This image, and not the fundus itself, be-

comes the object of vision. By placing another convex lens behind the
mirror the image may be magnified and rendered more distinct

;
but it

can only be seen so long as the observer handles the mirror properly,
so as to maintain the illumination, and so long as he keeps in a straight
line with the eye examined, so as to be in the track of the returning rays.
The diagram shows the position of things. A is the head of the observer,
B of the patient, whose left eye is under examination. The rays of light

from the flame, received on the mirror
and directed into the eye of B, are

united on their return by the convex
lens into the image I, and this image
is seen by A, through the mirror per-

foration, as soon as he is at the proper
visual distance from it, and as long
as he keeps strictly on the line L B,

along which he must move to and fro

until the proper distance is obtained.

If he moves laterally to A' or A" he

loses the image entirely. The whole
art of using the ophthalmoscope is

comprised in keeping the eye of the ob-

server in a line with that of the patient,
in maintaining a steady illumination,
and in finding the correct distance.

The instrument is extremely simple
both in construction and application,
and any intelligent person may acquire
the knack of seeing with it in half an

hour, although the art of interpreting
the appearances exhibited can only
be gained by practice and reflection.

The opportunities for learning to han-

dle the ophthalmoscope are now so

abundant that it is unnecessary to

devote space, in a manual of this kind, to any more detailed description
of the way in which it should be managed.

Glaucoma. Among the diseases which involve the deeper parts of the

eye the most important is glaucoma, and it owes its importance mainly
to these circumstances first, that its nature is often overlooked until

irreparable mischief has been done
; secondly, that if it is recognized in

time it may in most cases be arrested or cured by the operation of iri-

dectomy. The word glaucoma was originally applied, in a very vague
manner, to nearly all cases in which the blackness of the pupil had

changed to a greenish hue
;
but of late years it has come to have a per-

A'

Diagram of indirect ophthalmoscopic exami-
nation.
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fectly definite meaning which stands in no sort of relation to its etymol-

ogy. It used to denote all the morbid conditions which arise from in-

creased hardness or heightened tension within the eyeball; and it is

coupled with adjectives which denote different periods of duration such

as "chronic,"
"
subacute," "acute," and u

fulminating."
//s Nature and Degrees. Concerning the essential nature of the pro-

cesses by which the fulness or tension of the eyeball may be increased

there is nothing certainly known
;
but they are conjectured to be in-

creased secretion, as an effect of some perversion of nervous action, and
diminished exhalation or transudation, as an effect of some change
probabty senile hardening of the tissues of the eye ;

these conditions

possibly existing either singly or in combination. When a state of over-

fulness of the eyeball is once produced it tends to maintain and to in-

crease itself, chiefly because the vemc vorticosse, which convey blood

from the choroid, pierce the sclerotic so obliquely that their channels are

compressed arid partially closed by any increment of fluid within the

globe. Hence a certain degree of venous congestion or blood-stasis is

produced, and may lead to transudation of liquor sanguinis and conse-

quent rcdema. Notwithstanding the retarded outflow of blood the arterial

inflow continues, even if in diminished quantity, and in this way a steadily

increasing degree of pressure may be brought about. The natural or

physiological tension of the eye varies, in different people, within rather

wide limits, and the instruments which have been devised for measuring
it with exactness are of no great practical value. The best estimate of

tension for clinical purposes may be made by careful palpation, but care-

less palpation may lead to very erroneous conclusions. The patient should

be directed to look downwards, closing the lids gently, and the surgeon
should place the tips of the two forefingers on the upper part of the eye-

ball, close under the orbital margin, as far back as the closed lid will

allow. One forefinger should be used to steady and support the eye, the

other to feel its degree of hardness by gentle and intermittent pressure.
A healthy eye will dimple somewhat under the finger, with a peculiar

slight elastic resistance
;
and a diseased one may be either too hard or

too soft. Mr. Bowman proposes to recognize nine degrees of tension

the normal, four of increase, and four of diminution. He distinguishes
the .normal tension as T. n., and the four varieties by a T with a plus

( + ), or minus ( ) sign, and with either a note of interrogation or a

numeral. T + ? is doubtful increase; T + 1, distinct increase; T -f 2,

considerable increase
;
T -f 3, great increa'se

;
while the minus sign indi-

cates diminution of tension in the same manner. This method of stating
tension is now in general use, although it has the obvious defect of

affording no standard for any of the degrees which it records.

Its Effects. The manifest effects of heightened tension are produced,
first, upon the circulation of the eye ; next, upon its nerves

; lastly, upon
its tunics"! and they differ in their more marked characters in accordance
with the rate at which tension increases. If the increase is very slow

the tunics accommodate themselves to it, and, for a time at least, yield

painlessly, while the sensibility of the retina is slowly destroyed by com-

pression and by arrested circulation. If the increase is rapid the stretch-

ing of the tunics is acutely painful, and, together with the sudden dis-

turbance of the circulation, produces inflammatory reaction. Hence
chronic glaucoma is liable to be mistaken for atrophy of the optic nerve,
and acute glaucoma is liable to be mistaken for inflammation. In con-

sequence of the attendant pain it has often been mistaken for gouty or
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rheumatic inflammation, and has been suffered to go on to blindness
before its true nature was discovered.

On the Circulation. As soon as the free exit of blood through the venae

vorticose is impeded, an endeavor is made to obtain the necessary outlet

through other channels, and chiefly through a series of veins which pass
out from the eyeball through the sclerotic not far from the corneal margin,
and course backwards under the conjunctiva. In health these veins are

scarcely visible, but heightened tension renders them distended and tor-

tuous, carrying dark-colored blood. They are very visible under the con-

junctiva, and can hardly be mistaken for the veins proper to that mem-
brane. At the same time a remarkable phenomenon is produced in the
vessels of the retina, which constitute a closed circuit of their own,
almost independent of that of the rest of the eye. Of course, when there

is increased tension, the entrance of blood through the central artery of

the retina and its exit through the central vein are both impeded, and the
result is the production of a visible pulse in the larger portions of these
vessels where they lie upon the surface of the optic disk, first in the veins,
secondly in the arteries. The observer, looking at the optic disk with
the ophthalmoscope, sees it alternately more and less pallid, the variations

occurring synchronously with the radial pulse. What first happens is

that the blood in the veins is driven a little back towards the capillaries,
so as to make room for the entering arterial wave, the walls of the veins

collapsing, and the disk losing color, until as the pulse-wave flags the

blood in the veins flows back again, and is thus constantly driven to and
fro. The venous pulse, therefore, consists of an emptying of the veins

from the centre of the nerve-disk to its margin, alternately with a reflux

of blood from the margin of the disk to the centre. A venous pulse may
be readily produced in most eyes by pressure upon the globe with the tip
of a finger, and it is an earl}

7 symptom in glaucoma, occurring either

spontaneously or under very light pressure indeed. As tension increases

the arterial blood can no longer enter in a continuous flow, but only

during the acme of the pulse-wave, so that the arteries collapse during
the cardiac diastole, producing a visible arterial pulse, the reverse of that

in the veins, the arteries emptying themselves from the margin of the

disk to the centre, and refilling from the centre to the margin. It must
be observed that these pulses, arterial and venous, are neither peculiar
to glaucoma nor pathognomonic of it. They indicate increased resistance

to the entrance of blood, or diminished propelling force
;
and they only

point to glaucoma when there is a distinct increase of tension. In some

eyes a venous pulse is a physiological phenomenon, and it can be pro-
duced in all by pressure. An arterial pulse may be due to defective

power of the heart, or to aortic regurgitation, or to heightened tension
and increased resistance of the bloodvessels.

On the Nerves. The effect of heightened tension upon the nerves of the

eye is to impairtheir function, and sometimes to alter their physical struc-

ture by direct compression.
The motor, vaso-motor, and common sensory nerves are the long and

short ciliary, which receive twigs from the third and fifth cranial nerves

and from the sympathetic. They course between the choroid and the

sclerotic, and during the progress of glaucoma they are squeezed against
the latter tunic. If the compression to which they are subjected is slight
it produces numbness or imperfect function

;
if greater, it may excite the

sensory nerves to pain. On the retina, the effect is to render it torpid to

the impressions produced by light, and ultimately insensible to them
;

and the optic nerve, the surface of which is mechanically the least resist-
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ing part of the eyeball, is often forced back in such a manner that it be-

comes an excavation or pit, instead of being slightly prominent as in the

natural state. The nerve-fibres, bending round the edge of this pit almost

at a right angle, are squeezed against the margin of the sclerotic opening
and undergo wasting, by which this margin itself is rendered conspicuous ;

while the bloodvessels, following the same course, may be seen to bend
in a similar manner, and the portions on the floor of the cup may even

appear to be disconnected from their continuations on the retina.

Course and Symptoms. In extremety chronic cases the progress of

glaucoma may be almost uniform, and may be quite painless. The symp-
toms are gradual failure of vision, attended by gradual hardening of the

cvrlnill. The peripheral parts of the retina are not only compressed, but

by reason of their distance from the centre of circulation their blood-

supply is checked sooner than that of the central portions; and hence it

happens that they are the first to show failure of sight, and that the

blindness of glaucoma affects the outer part of the field of vision, and
contracts or diminishes its extent, even while central vision may be but

little impaired. At the same time there will be some diminution of the

natural sensitiveness of the cornea, and the ophthalmoscope will show a

slight depression of the surface of the optic nerve, generally with pul-
sation in the veins. In the subacute form the pressure does not increase

regularl}-, but at uncertain periods, which are separated by remissions
;

and the symptoms may be divided into the premonitory and the actual.

The premonitory symptoms are some.diminution of the acuteness or some
contraction of the field of vision, together with failure of the power to

adjust the eye for near objects; so that the patient, who is usuall}* past
middle age, requires stronger spectacles than would be suited to his years,
and may require to strengthen them once and again at short intervals.

Very often there will be some irregular dispersion of light by the media
of the eye, so that a candle-flame appears to be surrounded by a halo of

prismatic colors. After a longer or shorter duration of such symptoms
as these the patient experiences a sudden attack of pain, attended by ob-

scuration of sight, which may be either complete or comparable to a fog
or mist^and which may pass away in a few minutes or not for some

hours, but winch seldom leaves vision as good as it was before. It also

leaves a very decided increase of tension, and sometimes a deep excava-

tion of the disk. Such attacks occur again and again, and presently they
establish a permanently glaucomatous state, in which the iris and lens

are pushed forward towards the cornea, so that the depth of the anterior

chamber is diminished, in which the pupil is somewhat dilated, and often

elliptical, with the major axis horizontal, and in which the anterior veins

which perforate the sclerotic near the cornea are dilated and tortuous.

At this stage the cornea is often steamy, and the vitreous hazy, so that

no good view of the fundus can be obtained, and there is often an
amount of pain and of conjunctival congestion which may lead unskilled

persons to apply remedies for the cure of an imaginary "ophthalmia." In
the acute form the paroxysms are nearer together, the remissions less de-

cided, and the course is more rapid ;
while in the fulminating form sight

may be hopelessly destroyed in the course of a few hours. In all forms,
unless they are arrested, total blindness is the inevitable ultimate result.

Treatment. The only treatment which is of any avail against glau-
coma is the operation of iridectomy, which should be performed in every
case as soon as the nature of the disease is recognized, so long as any
vision remains. The effect of the iridectomy is to diminish tension, and
to restore, more or less completely, the natural elasticity of the eyeball,
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so that circulation can be re-established, and the nerves may recover
from the compression to which they have been subjected. As a general
rule, iridectomy may be expected to arrest chronic glaucoma and to pre-
serve the sight which remains, but not to produce more than a slight de-

gree of improvement, gradually developed during the two or three months
after the operation. In subacute and acute cases it is useful almost in

proportion to the acuteness, and may even restore sight to its natural
standard. Occasionally it only temporarily reduces tension, and in some

(chiefly chronic) cases the reduction of tension fails

FIG. 334. to arrest atrophy of the nerve, which leads to blind-

ness. Still the operation always affords the only pros-

pect of doing good, and it should never be delayed
in the hope of amendment under any other practice.

Notwithstanding all that has been said and written
on this subject during the last few years, the profes-
sion generally is hardly yet aware of the great im-

portance of early iridectomy in all cases of glaucoma.
The precise way in which the operation reduces ten-

sion is hardly determined, but it is probably partly

by the actual removal of a large piece of iris, which
is also a secreting surface, and parti}

7

by the for-

mation of a comparatively permeable cicatrix in the

ocular tunics.

Iridectomy. In order to perform iridectomy for the

relief of tension it is necessar}- to remove a large piece
of iris, and to remove its entire width quite up to the

ciliary attachment! The portion selected should

usually be the middle third, or more than the middle

third, of the upper half, so that the gap, unless the

eye is very prominent, may be partly or entirely con-

cealed by the upper lid, and may neither be unsightly
nor disturbing to vision. If the anterior chamber is

tolerably deep a lance-knife (Fig. 334) may be used,
and the incision made by a single thrust

;
but if the

chamber is shallow, so that the lens would be exposed
to risk, it is better to use a linear knife by puncture
and counter-puncture, as for the extraction of cataract.

The patient being recumbent and fully etherized, and
the lids separated, the operator seizes the conjunctiva
with fixing forceps at a point opposite the centre of

his intended incision. If the lance-knife is used its

point is placed on the centre of the intended incision,
about half a line behind the corneal margin, and is

thrust gently through until it can be seen in the an-

terior chamber. It is then directed somewhat for-

ward, and thrust steadity on over the opposite margin
of the pupil until nearly the whole width of the blade

has entered the eye. It is then gently but quickly
withdrawn. The operator next introduces a pair of

iris forceps, seizes the iris near the pupillary margin,
draws it out, cuts it through with scissors quite up to

Lance-knife for iridec- tue Biliary margin at one end of the wound, tears it

tomy. from its attachments up to the other end, and cuts it

through there in the same manner. If a portion of

iris remains entangled at either end of the wound it must be cut out if
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possible, or it may be made to return into the chamber, by light friction

through the closed lid, or it may be replaced by the end of a fine probe.

Any coagula should then he removed from the sac of the conjunctiva,
the eyelids closed, and secured as usual by a bandage.

For Artificial Pupil. When iridectomy is not required for the relief

of tension, but only for an artificial pupil to afford vision through some
clear part of the media, the method of performance is essentially the

same, but with the difference that only a small piece of iris need be re-

moved, and that the place selected must be that where the best sight
will be obtained, that is to say, generally speaking, wherever there is the

best piece of clear cornea. The puncture may be made with a lance-

knife of small size, and the piece of iris which is drawn out, instead of

being cut and torn, may be simply cut off close to the forceps, and the

rest suffered or coaxed to return into the eye.

Diseases of the Deeper Parts of the Eye. The ophthalmoscope reveals

a great number of changes in the deeper parts of the eye, changes which
for the most part belong rather to the domain of medicine than of sur-

gery. Thus, in Bright
r

s disease the retina becomes the seat of patches
or flecks of white or glistening fatty degeneration, usually interspersed
with haemorrhages ;

and haemorrhages may also take place from the retinal

arterioles in hypertrophy of the heart, or in atheroma of the vessels, or

as an accidental result of the plugging of a considerable branch by an

embolus. Venous retinal haemorrhage occurs in several forms of venous
obstruction or passive congestion, in many cases of disordered or inter-

rupted menstruation, and in some blood-diseases, such as purpura. The

optic nerves are liable to become, swollen and prominent in some forms

of intracranial disease, and notably in intracranial tumors, and this con-

dition is often cnlled u
optic neuritis." It is probably essentially an

oedema, attended by more or less inflammatory reaction. It may be en-

tirely confined to the connective tissue which unites the fibres, and may
thus be present in a very pronounced degree without affecting vision,

although even then it may lead to secondary atrophy of the nerve, by
which ultimately vision may be totally destroyed. Whenever there is a

syphilitic history and headache, the swelling of the optic disks would

point to the probable presence of a gummatous tumor in the brain, and
would demand the prompt administration of full doses of iodide of potas-
sium. The retina is not unfrequently studded with patches of syphilitic

deposit, around which some inflammatory action may take place ;
and

retinal inflammation may also be excited by the tissue disturbance inci-

dental to haemorrhage. Perhaps the only primary inflammation of the

retina is the very chronic disease which is known as "pigmentary reti-

nitis," in which, over a broad zone the inner margin of which is at some
little distance from the optic nerve, the fundus of the eye is strewn with

irregular stripes and patches of black pigment, the nerve itself being
pallid and its arteries dwindled. The symptoms of pigmentary retinitis

are comparative blindness at night and contraction of the field of vision,
and it is due to a chronic inflammation which involves the perceptive

layer of the retina and the subjacent choroid, and disorganizes both. The
disease is very slowly progessive, and eventually destroys sight; but

there is some reason to believe that its rate of progress may be retarded

by the persevering administration of preparations of iron. Besides the

presence of adventitious deposits and the occurrence of inflammation, the

retina is liable to be absolutely detached from the subjacent choroid and
elevated like a blister by effused fluid beneath. Such an elevation is seen
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by the ophthalmoscope as an irregular, mobile, whitish prominence,
crossed by the retinal vessels, and thrown into tremulous vibrations by
the movements of the eye. Attempts have been made to procure the
subsidence of the elevation by lacerating it with needles, so as to permit
the fluid beneath to escape and mingle with the vitreous

;
but none of

these attempts have been attended by any great measure of success.

Diseases of the Choroid. The choroid, besides the acute inflammation
which may extend to it from the iris, is liable to chronic inflammation,
which is only discoverable Iry the ophthalmoscope, and which may be
either disseminated in scattered patches or diffused generally over the

surface. The pathology of choroiditis is by no means completely under-

stood, but it is probably due to syphilis in a great majority of the in-

stances in which it occurs
;
and in the cases which are not syphilitic it is

often associated with a high degree of myopia, which appears to be an

exciting cause on account of the mechanical strain thrown on the pos-
terior hemisphere of the eyeball by excessive convergence. Choroiditis

is often more immediately and more permanently injurious to the sight
than any of the forms of so-called retinitis

;
for the latter may affect the

connective tissue of the fibre layer, scarcely at all interfering with the

perceptive elements beneath, while the former necessarily involves the

inner or capillary layer of the choroid, from which the perceptive ele-

ments of the retina derive the materials of their nutrition. In its earlier

stage choroiditis is attended by effusion, and this is succeeded by atrophy
of the affected part of the membrane, which wastes and disappears en-

tirely, so as to uncover the white surface of the sclerotic. At the same
time the affected patches usually become bordered .by black pigment.
All these changes are often present together, with the effect that a case

of choroiditis, when examined by the ophthalmoscope, presents a gen-
eral effect of variegation or "marbling" of the fundus of the eye, the

natural orange-red or brownish-red surface being variegated by patches
of effusion, patches of progressing or of completed atrophy, and black

deposits of every variety of outline.

Treatment. A case of choroiditis sometimes comes under observation

only when the storm has spent its force and when atrophy has made con-

siderable progress. For such no treatment is required ;
but whenever a

careful examination discovers patches of recent or still existing effusion

the disease is continuing. It is then necessary to consider the question
of syphilis, and to treat it if it exists, or if on any good ground it is

strongly suspected. Apart from this, rest of the eyes must be enforced,

they must be sheltered from strong light by shaded rooms and dark-blue

spectacles ;
blood may be taken from the temples by cupping or by Heur-

teloup's artificial leech, and iodide of potassium may generally be admin-

istered, together with such other constitutional remedies as circumstances

may require.

Diseases of the Vitreous. It is an open question whether the vitreous

body is itself susceptible of inflammation. Cases have been recorded in

which deposits of pus were found in its very centre
;
but experiments on

the lower animals, so far as they may be accepted as conclusive, tend to

show that apparent inflammation of the vitreous is a condition propagated
from its containing membranes. However this may be, the vitreous is

often turbid in retinitis or choroiditis
;
and it may be so turbid as com-

pletely to conceal these conditions. It is often discolored by blood in

cases of intraocular lueinorrhage, and is sometimes beset by membranous
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flocculi, which float about in such a manner as to show that the humor
has lost its natural gelatinous consistence and has become fluid. All

these conditions are evidences of profound nutritive disturbance, and

justify a grave prognosis. Unless other indications are present, turbidity
of the vitreous generally calls for counter-irritation on the temple, and
for the administration of perchloride of mercury or of iodide of potassium,
under which treatment, in a certain number of cases, very considerable

restoration of transparency may be brought about. Von Graefe has

recorded a single instance in which a membranous film occupied the

vitreous chamber and stretched across it behind the lens in such a way
as almost entirely to destroy vision. Having satisfied himself of the

depth of the film, he lacerated it by two needles introduced behind the

ciliary region, and succeeded in making a central aperture through which
excellent sight was ultimately obtained.

Morbid Growths within the Eye. The vitreous chamber of the eye is

liable to be the seat of malignant growths of two distinct classes sar-

comata, which commence in the choroid or iris
;
and gliomata, which com-

mence in the connective tissue of the retina. Both alike destroy vision

at an early period of their progress, both produce enormous enlargement
and projection of the eyeball, and both, when its coats give way, protrude
as fungous and bleeding masses. The sarcomata prove fatal mainly in

this way : wearing out the patient by pain and exhaustion
;
but the gli-

omata still more speedily, by spreading backwards along the optic nerve
and optic tract, and occasioning the formation of secondary tumors in

the brain. Sarcomata are extremely rare
;
and Knapp, in his treatise on

intraocular tumors, records only eight cases originating in the choroid,
and two originating in the iris, in one of which, as the growth was not

removed, the diagnosis was not absolutely certain. I have myself pub-
lished a case of multiple round-celled sarcomata of both irides,

1 which
has now been two years under observation with only slight increase of

the growths. Gliomata are more frequently met with, and usually occur
in young children. The presence of a tumor within the eye is made
known by impairment or loss of vision, by projection forward of the lens

and iris towards the cornea, by increased hardness of the globe, by ten-

sive pain and inflammatory reaction of a degree proportionate to the

rapidity of increase of the growth, and by the visibility of the tumor
itself. The gliomata are white or primrose-yellow in color, and soon be-

come conspicuous through the pupil ;
but the sarcomata are yellowish or

reddish, often contain rnelanotic pigment, and are less easily discoverable.

Still, by dilatation of the pupil and by focal and ophthalmoscopic illumi-

nation, a new growth can generally be seen if carefully looked for; and
no absolute certainty about the nature of any intraocular growth can be

obtained prior to its removal. Jn a few instances an intraocular tumor
has proved to be no more than a mass of tubercle

;
and I have seen one

case in which the appearance of a tumor was precisely imitated by a de-

posit of yellow gelatinous lymph on the posterior surface of the lens. A
i'ar more dangerous error has been occasioned by the white color of a

glioma, which, seen through the still transparent lens, has Ueen mistaken
for cataract. The unnatural hardness of the globe, the projection for-

ward of the iris, and the total loss of sight, should render such an error

impossible.
Whatever may be the nature of an intraocular growth, enucleation of

the eye should be performed without delay ;
and. in a case of glioma, the

1 Trans, of Clinical Society, vol. vii.
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optic nerve should be severed at the apex of the orbit, instead of imme-

diately behind the globe. For this purpose the best instrument is a

probe-pointed bistoury, curved on the flat, which may be guided along
the nerve-trunk as far as possible before being made to divide it. The
results of early removal of the eye in sarcoma are fairly good, half of

Knapp's cases having undergone no relapse, while the other half died of

secondary growths in internal organs. In glioma the prognosis is much
less favorable

;
and Hirschberg has been able to collect only five cases

in which the diagnosis was established beyond doubt by microscopic in-

vestigation, and in which the patient remained under observation for a

sufficiently long time to render it certain that a permanent cure had been
effected. In one of these cases I was the operator, and the patient is

still in good health, after the lapse of thirteen years. In two other cases

of mine there has been no recurrence for some months, and the children

have then been lost sight of. their parents having promised to bring them
without delay if any symptoms of a return of the growth appeared. On
the whole, I think the evidence is in favor of a belief that recurrence

may be prevented by sufficiently early enucleation. while the glioma is

still wholly included within the eye ;
and that the unfavorable cases are

those in which the disease has already made its way along the optic
nerve to beyond the point of section. I read before the Clinical Society

1

a very instructive case of congenital glioma of both retinae. The right

eye was removed during the third month, and the character of the patches
on the retina was determined by microscopic examination. The parents
refused to permit removal of the left eye until, when the child was three

years old, it had become greatly enlarged and acutely painful. Removal
was then performed, and, in a forlorn hope that the brain might have es-

caped, the whole contents of the orbit were cleared out by the galvanic

cautery, and the cavity was lined with chloride of zinc paste. The child

died a few days afterwards, and a large mass of intracranial cancer was
found on the left side

;
but the right side was free from disease, and the

right optic nerve had dwindled to a fibrous cord quite up to the chiasma.
There can be little doubt that if both eyes had been removed in infancy
the child's life would have been saved.

When a malignant growth has already occasioned enlargement of the

eyeball, or has perforated its coats, the expectation of preserving life is

scarcety to be entertained
;
and an operation can only be undertaken with

a view to the relief of suffering by the removal of the acutely sensitive

textures of the eyeball and its appendages. For such a purpose the re-

moval should be as complete as possible, and should include all the

tissues within the orbit. The enlarged ophthalmic artery will generally
bleed freely ;

and it may be necessary to apply the actual cautery, or to

plug with compresses moistened with solution of perchloride of iron, and
secured by firm pressure with a bandage.

In the few cases in which a tumor within the eye is found, after enu-

cleation, to be of a benign character, there can yet be no doubt of the

propriety of the operation. A mass of tubercle or lymph would destroy
the eye as an organ of vision

;
and in course of time might undergo

osseous or calcareous change which would irritate the ciliary nerves and
occasion sympathetic ophthalmia.

Injuries of the Eye. Like all other parts of the body, the eye is ex-

posed to various kinds of accidental injury ; and, although it is much

1
Trans., op. cit.
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sheltered from direct violence by the prominence of the margin of the

orbit, and from small projectiles by the eyelashes, by the rapid and in-

stinctive closure of the lids, and by the rotation of the cornea upwards,
which occur at the slightest intimation of danger, yet the peculiar vul-

nerability of the organ causes it to suffer severely from casualties which
would be unfelt or unnoticed elsewhere. The intense irritation occa-

sioned by the presence of minute foreign bodies is familiar to most per-

sons, and is perhaps experienced in the greatest degree when the intruder

is lodged in a very common position, beneath the upper lid and just
within its margin, so that it scrapes the sensitive epithelium of the cornea
at every movement. It is necessary to remember that a patient is often

unconscious of the impact of a foreign body, and totally unsuspicious of
its presence ;

and that while, if under the upper lid, it is concealed from

view, it may also, if itself of dark color, easily escape the notice of a
careless observer when it is imbedded in the cornea over the region of
the pupil, or even when it has a background of dark iris. In every case
of suddenly occurring inflammatory irritation of the eye it is proper to

evert the lid and to inspect its under surface, and also to scrutinize the
surface of the cornea closely, and by the aid of light falling upon it at

different angles, so that no foreign substance may be overlooked. In the

out-patient departments of hospitals it is not uncommon to see persons
who have been severely treated for ophthalmia, and who are cured at once

by the removal of a morsel of iron or cinder, which had not been observed

by the practitioner to whom they first made application.
Removal of Foreign Bodies. When a foreign substance is lodged be-

neath the upper lid it may be removed in an instant, as soon as the lid is

everted, by the point of a pen or of a penknife, or by the finger-nail ;
and

the case will seldom require any further treatment. But when a similar

substance is imbedded in the cornea its removal may be much more diffi-

cult, chiefly on account of the great sensitiveness of the surface. In the

country the wing-case of a minute beetle is a foreign body frequently met
with, and this may be dislodged by a touch, as it is held against the
cornea only by atmospheric pressure. In towns we have more frequently
to deal with splinters of wood, or iron, or glass, or with fragments of
cinders these being especially common among railway travellers who
look out of windows and all such things, when they are realty im-

bedded, require circumspection. They should seldom be touched with

any sharp instrument, which would scratch the cornea as often as it failed

to dislodge them
;
but they should be tilted out by means of a minute

spatula, set in an appropriate handle. If the surgeon is unpracticed at

operations of this kind, and if the eye is irritable, it is better at once to

place the patient in a recumbent posture, to keep the lids apart by a wire

speculum, and to fix the 63^6 by pinching up a fold of the conjunctiva
with appropriate forceps, so that the removal may be done deliberately.
If the patient is a child it is better to give an anaesthetic. When the

foreign body is very small, or when it is inconspicuous by reason of its

color, an assistant should concentrate lamplight or daylight upon it by a

lens, as in focal illumination
;
and when it has nearly penetrated the

cornea it may be supported from within during removal by a smooth
blunt spatula, introduced into the anterior chamber through a preliminary
puncture with a narrow knife or broad needle. Complete removal should
be effected whenever it is possible, but it must be borne in mind that

fragments of iron stain the tissues with which they have been in contact,
and leave a discoloration when the whole of the metal is gone. This dis-

coloration may be readily distinguished from the remains of a foreign
47
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body, because it 'is always an annnlus with a transparent or colorless

centre, a character which may be seen at once with a magnifying glass.
After the removal of any imbedded substance the exposed corneal tissue

is often highly sensitive
;
but it may usually be effectually sheltered from

air and from the friction of the lid by the occasional application of a drop
of castor oil to the surface until healing is complete. The oil appears to

act ou\y mechanically ;
but where a foreign body has been long imbedded,

and there is much irritation, sulphate of atropia may be dissolved in the
oil by the aid of heat, in the proportion of two grains to the ounce, so as

to obtain also the action of a medicinal sedative.

Severe Injuries. When a more severe injury has been inflicted, such
as a violent blow or contusion, a punctured or incised wound, or the

lodgment of a foreign body within the globe, the first care of the surgeon
must be to consider whether the safet}^ of the other eye is imperilled. It

is now well established that injuries of a certain class are liable to pro-
duce what is called sympathetic ophthalmia ;

that is to say, an affection

of the other eye, which commences as an apparently slight and very in-

sidious plastic iritis, and which leads in nearly all cases, under whatever

treatment, to ultimate wasting of the globe and destruction of sight.
There is much reason to believe that the initial phenomenon of sympa-
thetic ophthalmia is irritation of one of the ciliary nerves of the injured

eye ;
and many instances are now on record in which such irritation has

been conspicuously present, a ciliary nerve having been found imbedded

in, and compressed by, the cicatrix, or even in a state of actual inflam-

mation. Nothing is known with regard to the time during which such
conditions may remain limited to the affected eye ;

but when once this

time has passed, when the irritation has reached some central ganglion,
and has been so reflected as to influence the nutrition of the sound eye,
remedial measures are generally of little or no avail. As a general rule,
it is almost always possible to prevent the occurrence of sympathetic
ophthalmia by the timely removal of an eye which is in a state likely to

produce it; but it is seldom possible to arrest sympathetic ophthalmia
when it is once produced. In every case of severe injur}

7

, therefore, the

propriety of removing the injured eye must be a matter for serious con-

sideration.

Sympathetic ophthalmia is produced, most quickly and certainly, by
injuries which implicate the region of the ciliary body. Next in order
come wounds which produce dragging upon the tunics of the eye by the

contraction of cicatrices
; next, cases in which chronic inflammation,

whether produced or not by the lodgment of a foreign substance, spreads
from the iris to the ciliary body ; lastly, cases in which the effusion of

plastic choroiditis becomes in time converted into bone. Whenever the

ciliary region is at all severely hurt it is generally advisable to perform
enucleation without delay ;

and in all extensive wounds it should be men-
tioned as a proceeding which events may render necessary. It should
also be performed whenever, at an}

T

period after injury, the ciliary region
becomes very tender to the touch, especially if palpation discovers bony
hardness in the deeper parts of the globe. Whenever an injury is so se-

vere that the eye is manifestly destroyed as an organ of vision it is best

to perform enucleation at once, as in primary amputation after injury
before local inflammation is set up ;

but in less severe cases it is proper
to wait and watch, since sympathetic ophthalmia seldom or never occurs

prior to the time of cicatrization, or of contraction of inflammatory
effusions.

Sympathetic Irritation. A few cases are on record in which an injury
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which would ordinarily produce sympathetic ophthalmia has produced
instead a state which has been called sympathetic irrritation

;
in which,

without any manifest morbid change, the secondarily affected eye has

been rendered useless by hypenesthesia, displayed by intolerance of light,

lachrymation, and total want of power to exercise the visual function.

Such cases have continued without improvement for long periods, and
have been cured immediately by removal of the eye primarily injured,
the patients, on recovering from the anaesthetic administered for the

operation, having been ready to resume their duties in life. In one pa-
tient of my own, a wasted and irritable eye, containing a shell of bone,
failed to affect its fellow, but produced a succession of attacks of general
tetanic spasm, some of which were of great severity. After the removal
of the eye the attacks abated in frequency, and soon entirely ceased.

Enucleation. The operation of enucleation, when the tunics of the eye
are unbroken, is very easy of performance. The object is to remove the

globe alone, leaving the whole of the muscles to coalesce and form a

stump, on which an artificial eye may be supported in such a manner as

to be freety movable. Besides the ordinary speculum, the only instru-

ments required are a strabismus hook, a pair of strong fixation forceps,
and a pair of strabismus scissors, curved on the flat, and with smooth
and rounded points. The lids being widely separated, the operator
pinches up the conjunctiva over the insertion of the external rectus mus-
cle and divides it, with its subjacent tissue, down to the surface of the

tendon. The tendon is then lifted on the hook, and cut through in such
manner as to leave not more than a line of its length attached to the

sclerotic. Seizing this remaining portion with the forceps, the operator
rotates the eye strongly towards the nose, then introduces the scissors at

the wound and carries them round the posterior hemisphere of the eye-

ball, so that their blades may include the optic nerve and may divide it

close to the sclerotic. Retaining his hold, he pushes one blade of the

scissors under the tendon of the inferior rectus and divides it, and the

conjunctiva covering it, at one stroke; and then divides the tendon of
the superior rectus in the same way, in both cases cutting close to the

eyeball, which can then be lifted out of the orbit, prior to the division of

any remaining attachments of the oblique muscles, and of the internal

rectus and conjunctiva. When the tunics of the eye are broken the

operation is less easy, and resolves itself into a careful dissection with

scissors, the points of which must be kept close to the slerotic. As soon
as an eye is removed, the cavity must be plugged with sufficient sponge
to afford a basis for firm pressure with a bandage. The sponge may be
removed in three of four hours, when all tendency to bleeding has ceased

;

but if it is not efficiently applied, or if it is removed too soon, blood will

find its way into the connective tissue, and will produce extensive ecchy-
mosis of the lids and cheek, which may not disappear for weeks. When
the sponge is removed no other dressing than a simple covering will be

required ;
and in about ten days the patient should begin to wear a glass

scale, as a step towards a properly fitted artificial eye.
Contusions of the eye, if they do not rupture the cornea or the sclerotic,

are generally recovered from with comparatively little injury, unless they
produce very large haemorrhage from the sclerotic, or detachment of the

retina, both rare occurrences. Haemorrhage into the interior chamber,
even if considerable in amount, is usually quickly absorbed without doing
mischief; and detachment of some portion of the iris from its ciliary

margin, although it forms a second pupil and alters the shape of the nat-

ural one, is seldom followed by any serious consequences. If the cap-
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sule of the lens is ruptured, so as to admit the aqueous humor to the

cortex, traumatic cataract will be produced ;
but if the pupil is kept well

dilated absorption will usually go on quietly, without inflammation or
distress. In all such cases, besides the use of atropine, the treatment
should consist of spirit-lotion, anodynes if there should be pain, a leech
or two if there should be any appearance of inflammation, and careful
watchfulness of the course of events. Sometimes the nucleus of the lens

may resist absorption by reason of its hardness, and may ultimately re-

quire extraction. Sometimes the lens, possibly in its unbroken capsule,
may be dislocated into such a position that it troubles the iris or ciliary

region by pressure. In all cases the principle is the same, to wait and
watch, and only to interfere surgically if interference is manifestly re-

quired. The same may be said of cases in which the sclerotic is rup-
tured but the conjunctiva remains unbroken. Under such circumstances
the lens is sometimes driven out of the eye, and appears as a prominence
under the conjunctiva. It must be treated like a false cartilage which
has been pressed out of the knee-joint into the subcutaneous tissue : not

removed, that is, until the wound in the deeper tunics has had time to

unite and consolidate. The conjunctiva may then be divided with scissors,
and the lens tilted out of its new bed.

Contusions with Rupture. When the tunics are completely ruptured
by a contusion, and the fracture, so to speak, is originally compound,
the results are generally disastrous. There is usually a free escape of
vitreous humor and a good deal of bleeding; and only an imperfect
restoration of sight can be hoped for. The treatment is practically the
same as for more simple injuries.

Incised or punctured wounds occur most frequently in the cornea,
the former often from breakages of glass, especially from the bursting
of bottles containing effervescent liquids, the latter often from the
endeavors of children to unfasten knots or bootlaces with a fork. In-

cised wounds are sometimes met with in the sclerotic, where they give
little trouble, and where they may be united, if large, by a single
point of fine suture. Incised wounds of the cornea alone, if cleanly cut,
will often unite with no worse consequence than an opaque linear cicatrix,
which possibly may produce some change in the corneal curvature. The
only treatment necessary is to apply a compressive bandage and to

endeavor to keep the iris away from the injury, so that it may not be-

come adherent to it. This is best accomplished, if the injury is central,

\)y atropine dilatation
;
and if it is marginal, by using in the same man-

ner a solution of sulphate of eserine (gr. j ad f5iij) to produce complete
contraction of the pupil.

Of the Iris and Lens. It will happen most usually in incised wounds,
and almost always in punctured wounds of the cornea, that the iris or

the lens, or both, will participate in the injury ;
and a punctured wound,

if inflicted by a blunt fork or by a shot corn, will have much the char-

acter of a contusion. In all such cases, if any foreign body remains
within the eye, it should be extracted if possible ;

and if it should be

lodged in the iris it should be extracted by excision of the piece in which
it is so lodged. It is not always possible to be sure whether a foreign

body, such as a shot-corn, has lodged or escaped ;
but where there is

good reason to suspect lodgment, and the injury is severe, it is better to

perform enucleation without delay. If the injury is not manifestly severe
it is right to wait for a time, and to be guided by the course of events.

When traumatic cataract is produced it should generally be removed by
suction or extraction

;
and when iris is incarcerated in a corneal wound
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the hernia should either be reduced or excised. In all cases inflamma-
tion should be combated by cooling applications and by the control of

pain, as well as by suitable general management of the case; and the

issue will depend upon the success with which this is done. In manv
cases severe injuries lead to wasting of the eyeball ;

in some they are

recovered from with no worse injury than some impairment of vision, din-

to distortion or partial opacity of the cornea, or to loss of the crystalline
lens.

Injuries from Corrosive Substances. A class of injuries of a different

character from any of the foregoing may be produced by burning, or by
the introduction of corrosive substances into the sac of the conjunctiva.
Lime is perhaps the agent of this kind which is most commonly intro-

duced by accident, and corrosive acids are sometimes thrown over the

face with criminal intent. The first thing to be done in such cases is

to evert the lids, to remove all solid substances, such as fragments of
lime or mortar, grains of unburnt gunpowder, and so forth, and then to

wash the exposed surfaces thoroughly with a syringe and warm water, so

as to remove finer particles or chemically irritant liquids. Atropinized
castor oil should then be applied to the conjunctiva, and evaporating
lotion or other suitable dressing to the closed lids. Sometimes the cornea
is destroyed or disorganized, and rendered opaque, and vision is wholly
lost

;
but in many cases the upper half of the cornea has been sheltered

by the upper lid, and has escaped either entirely or without serious in-

jury. Very often, however, the lower portion of the cornea is denuded
of epithelium, and the lower portion of the conjunctiva, both ocular and

palpebral, is extensively destroyed ;
and when this is the case the op-

posed raw surfaces unite during the healing process, and produce that

adhesion of the lid to the eyeball which is called symblepharon. This
state is not only exceedingly distressing by its interference with the

movements of the eye, but it also feeds the corneal cicatrix by the con-

junctival vessels, and renders it fleshy and opaque. Symblepharon was

practically incurable until Mr. Teale of Leeds devised a very ingenious
operation for its relief. After separating the united surfaces b^y dissec-

tion, he brings down a bridge, or two flaps, of conjunctiva, from above
the cornea, and transplants them to fill the gap below it. In this way
raw surfaces are no longer in contact, and it is found that very extensive
union may thus be treated with entire success

; and, generally speaking,
with excellent eventual results as regards vision. It would probably be
advisable to apply M. Reverdin's method of grafting to the prevention
of symblepbaron, by placing grafts of conjunctiva below the cornea be-

fore the original union had taken place, and as soon as the raw surface
was granulating.

The affections of the external ocular muscles require the careful con-

sideration of the surgeon. It is the filiation of these muscles, in their

healthy condition, to keep the two eyes constantly directed to the same
object, or the same point of an object, so that the images formed by the

refracting media may fall upon corresponding points of the two retinue,
and may be combined so as to produce a single effect upon the conscious-

ness, and to afford the benefits of binocular or stereoscopic vision.

When the muscles generally are out of harmony, or when an}* one of

them, or any pair of them, are suffering from paralysis, from spasm, or
from excessive tonic contraction, the two images no longer fall on cor-

responding points of the two retinae, and diplopia or double vision is

produced. If one eye is normally and the other abnormally directed, the
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image seen by the former is described as the true, that seen by the latter

as the false image; and diplopia is further described as "homonymous"
when the right-hand image belongs to the right eye, and the left-hand

image to the left; or as "crossed," when these conditions are reversed.

Homonymous diplopia is produced by convergent deviation
;

crossed

diplopia by divergent deviation
;
the apparent position of the false image,

in every case, being in the opposite direction to that of the actual devia-

tion of the centre of the cornea. In order to determine with certainty
the eye to which each image belongs, we give the patient a lamp or candle

flame, eight or ten feet distant, as an object of vision, and place a slip of

red glass before one of his e}
res. The image of that eye will appear to be

of a red color, and its position with regard to that of the other can be

immediately identified. The reason of the apparent deviation of the

image will perhaps be rendered more intelligible by Fig. 335, in which A

represents a right eye, naturally
FlG - 335 - directed in order to look at an

object, B, placed in front of it,

and receiving the rays of light
from B on the yellow spot, just
external to the optic nerve.

There is also another object,

lying far to the right, at c, and
the rays from this object fall

upon the retina on the inner

side of the optic nerve. At A'

we have the same eye, no longer
directed forwards, but twisted

inwards, as if by spasm of the

internal rectus muscle. As the

eye rotates about a centre, the

outward excursion of the pos-
terior hemisphere is equal to the inward excursion of the anterior hem-

isphere, with the result that the rays of light from an object in the

position B' are no longer received upon the yellow spot, but upon a point
of the retina on the inner side of the optic nerve, which in the natural

state receives rays from the far right only. Hence the consciousness

misinterprets the impression which it receives, and refers the ray coming
from B' to an object situated at c'

; or, as it is said, projects the image in

that direction. The same principle applies to every deviation of the

cornea, whether it be vertical, horizontal, or in some intermediate direc-

tion. The intensity of the false image will be greater the nearer it falls

to the yellow spot, and the smaller, consequently, is its apparent depar-
ture from its proper position. A very slight deviation of one eye, so

slight as to be scarcely perceptible, may leave the patient constantly in

doubt between the false image Und the true unable to distinguish them

apart with certainty or to direct his steps with confidence and suffering,
often severely, from vertigo; while a large deviation suffers the false

image to fall upon a peripheral part of the retina, where it is neglected

by the consciousness, so that the patient, although he suffers little mani-
fest inconvenience, is practically rendered one-eyed.

Squint. The most conspicuous form of loss of harmony between the

ocular muscles is that which is seen in common convergent strabismus,
or squint. This affection commences in early childhood, usually between
two and six years of age. At first, when the child is looking intently at

any near object, the two eyes are seen to be equally convergent, but

'A A
Diagram to illustrate the formation of double images.
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directed to a point still nearer than the object; and, after a while, the

eyes become slightly and equally convergent when they are at rest; that

is to say, when they are not directed to an object at all. The next step
is that the eyes, when looking at a near object, are no longer equally

convergent; one being directed to the object, the other deviating in-

wards
;
and after a time this relative position becomes habitual, with the

difference that the squint may be fixed the right eye always looking
forwards, and the left inwards, or vice versa, or alternating, sometimes
one eye deviating and sometimes the other. It is convenient to distin-

guish the eye which is directed forwards as the working eye, and that

which deviates as the squinting eye.

Patholoyy. The pathology of squint is very simple. The children in

whom it occurs are, as a rule, hypermetropic, or flat-eyed ;
that is to say,

their retinae are situated within the focal length of their crystalline lenses.

In order to obtain clear vision they are compelled to neutralize their

defect by rendering their crystalline lenses more convex
;
a change which

is only required by normal eyes when they are directed to objects very
near to them, and which also require a great degree of convergence of

the two optic axes. The ciliary muscles, or muscles of accommodation,
which render the lenses more convex, derive their nerves from the same
source as the internal recti muscles, which govern convergence; and the

two functions are intimately connected together through the nervous
centres. The flatness of the eyeball, a mere accidental malformation of

an external organ, does not interfere with this intimate nervous connec-
tion

;
and hence the constant action of the muscles of accommodation, in

a hypermetropic child, involves an equally constant action of the muscles
of convergence, which become abnormally strong, and habitually over-

power their antagonists, so that the resting position of the eyes, or their

position during sleep, is one of equal convergence instead of approximate
parallelism. At the age when the child begins to look attentively at near

objects he requires a still greater effort of accommodation in order to see

them clearly, and in making this effort he makes a corresponding effort

of convergence, with the result that, as his eyes start from a position of

acquired convergence instead of from one of parallelism, their convergence
becomes greater than is necessary,
and they are both directed to a point
nearer than the object, so that double
vision is produced. In order to see

clearly, and to avoid the double im-

ages, the child renders one eye more

divergent, so that it may be directed

to the object ; and, as the two axes
have become combined in a relation

of convergence, instead of in their

original relation of parallelism, it

follows that, when one of them turns
outward to fix the object, the other
turns inward in a greater degree
than before. In Fig. 336 A and B

represent a pair of hypermetropic
eyes, which, by the constant action

of their internal recti, have departed
from their Original State Of parallel- Diagram to elucidate the mechanism of squint.

ism when at rest, and are actually
combined in a state of convergence, their axes, A c, B c, subtending equal

FIG. 336.
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angles with the imaginary line D c, drawn from the root of the nose into

space. If the attention is directed to an object at E, a nerve stimulus is

applied which would have brought the optic axes from parallelism to the

positions A E, B E, but which, as they start from a state of convergence,
actually brings them to the positions A r, B r. The child then receives
two images, neither of them on the yellow spot, and neither of them in

the highest degree distinct. He is unable, by the action of both ex-

ternal recti, to overpower the stronger internal recti, and to direct both
his eyes to the proper point, without at the same time relaxing his ac-

commodation, which he is bound to maintain. But he is able, by the
action of one external and the other internal rectus, to turn both eyes
together, as if they were structurally united. If he fixes the eye A upon
the point E, the eye B moves together with A, turning inwards as A turns

outwards, and directing its axis along the course B G. If he fixes the

eye B upon the point E, the eye A moves together with B, turning in-

wards as B turns outwards, and directing its axis along the course A G.

It follows that one eye looks at the point E, and sees it clearly, while
the other looks at the point G, or towards the nose, and squints. It

receives a false image of the point E, but upon so peripheral a portion
of its retina that the double vision produces no inconvenience, and is

neglected by the attention until it ceases to be an object of consciousness.
If the acuteness of vision and the degree of flatness are alike in both e3

T

es,
and the external recti are of equal strength, it is a matter of accident
which eye will be directed to the object and which towards the nose, and
the squint will be alternating. But such equality of sight and of muscular

power is not common, and the majority of children can direct one eye
more readily than the other, or can see with it more clearly. When this

is the case the employment of the best eye becomes instinctive it is

always directed to the object, and the squint becomes fixed. Under such
circumstances the vision of the squinting eye often undergoes steadily

progressive deterioration.

Secondary Squint. In a case of fixed squint, after a certain time, it is

conceivable that the internal rectus of the squinting eye might undergo
shortening, or that its external rectus might become atrophied, so that
the faulty position would be rendered permanent. Practically, this sel-

dom occurs, and it is probable that the two eyes return to equal converg-
ence during sleep, as they mostly do under the influence of an anaesthetic.

In nearly all cases, if the working eye is closed or covered, the squinting
eye can be made to fix an object correctly, just as if the squint were still

alternating, and with the result that the working eye will deviate inwards,
behind its covering, to the same extent that the squinting eye deviated
before. The deviation of the working eye is called the secondary squint,
and it is observed by screening the object from this eye by the hand, or

some other opaque substance over which the surgeon may look to observe
the relative positions of the two.

When the secondary deviation of the working eye is equal to the

ordinary deviation of the squinting eye we have proof that the squint is

not caused by abnormal muscular weakness. A fixed convergent squint
of the right eye might be produced by paralysis of its external rectus

muscle, so that the internal rectus had no antagonist, and rolled the cor-

nea inwards. If the paralysis were complete, the squinting eye would
make no effort to fix the object when the working eye was covered, be-

cause the former would have no power of abduction or outward rotation

at all. If the external rectus were only weakened the squinting eye

would, indeed, turn outwards when the working eye was covered, but
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with an effort more or less feeble, and the working eye would deviate

inwards in a greater degree. The reason is that the central nerve-ganglia
of the external rectus of one eye and of the internal rectus of the other

are in intimate relation, for the purpose of turning both eyes right or

left by a consentaneous movement; and hence, in the case supposed, the

external muscle of the squinting eye and the internal muscle of the work-

ing eye would receive equal motor impulses at the same moment. The
weakened muscle of the squinting eye would respond feebly, the healthy
muscle of the working eye would respond naturally ;

and the eye which
was moved by the latter would make a larger excursion than that which
was moved by the former. Hence it is only when the secondary devia-

tion of the working eye is equal to the primary deviation of the squint-

ing eye that we have to deal with uncomplicated strabismus
;
and when-

ever the squinting eye has lost its power of fixation, or when its move-
ment for that purpose is attended by a still larger movement of its

covered fellow, the squint is either caused or complicated by paralysis,
in the former case complete, in the latter incomplete, of the physiological

antagonist of the muscle by which the deviation is produced.
Treatment. The effort of accommodation on which squint is primarily

dependent could be theoretically rendered unnecessary by convex spec-
tacles. But the effect upon the convergence muscles is usually produced
at so early an age that spectacles could not be worn in time to be useful.

When squint is fairly established, spectacles, although they may diminish,
will fail to cure it

;
and a variety of ingenious endeavors to restore paral-

lelism of the eyes by stereoscopic exercises, exercises with prisms, and
other like contrivances, have not been attended with such a measure of

success as to encourage their adoption in any but exceptional instances.

When the sight of both eyes is good, and the squint is uncomplicated by
paralysis, it is always curable, not only coarsely, and so as to correct a

manifest deformity, but perfectly, so as to restore harmony of position
and movement under all circumstances, by a well-planned and skilfully

performed operation or operations. As long as the squint is alternating
the operation may be postponed without injury ;

but as soon as the squint
is fixed it should be performed without delay, in order to prevent impair-
ment of the vision of the squinting eye. In very .young children, under
such circumstances, it is often best to be content with a somewhat coarse

correction, and to leave the final operation to a later period. The sur-

geon may always say that the result is absolutely under his control, but

that in order to obtain perfection he must be permitted to operate twice,
or even thrice if necessary.

Objects of the Operation. The immediate object of each squint oper-
ation is to separate the tendon of the internal rectus muscle from the

sclerotic, with the least possible disturbance of surrounding parts, so that

the muscle may form a new attachment posterior to its original one, and

may produce by the same effort of contraction a smaller degree of con-

vergence than previously. The final object of all the operations which

may be necessary is to place the optic axes in a position of approximate
parallelism, with only the normal slight inclination to convergence when
the eyes are at rest, and to do this without any impairment of the power
of volitional convergence, which should be left available for directing
both e}^es equally to any near object, and for maintaining this direction

as long as it may be required.

Considering that squint is always a binocular affection, it is obvious

that a perfect result can seldom be expected from an operation on one
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FIG.

Diagram to illustrate the operation for

strabismus.

eye onty. If the degree of deviation is not large, such an operation may
produce parallelism when the eyes are at rest, and may correct a conspic-
uous deformity, but it can only do so at the cost of producing a perma-
nent difference of convergence power between the two, so that a common

motor impulse would affect them dif-

ferently, and the eye operated upon
would lag behind the other during
every effort to direct both to some
near point. Fig. 337 .represents a

pair of eyes, A, B, in the ordinary po-
sition of fixed squint. At rest, that

is, during sleep, they would be equally

convergent, but the working eye, A, is

habitually directed forward, for visual

purposes, along the line A A', and the

whole convergence is manifested by
the squinting eye B. which is habitu-

ally directed inwards along the line

B B r

,
these two lines forming always an

angle of the same magnitude. The
internal recti muscles of the two eyes
are inserted into the sclerotic at the

points c c f
. Let it be supposed that an operation upon the eye B. which

put back its internal rectus to a new attachment at D, would overcome
the habitual convergence, and would allow the line of direction B B' to

become parallel to the line of direction A A'. When the eyes were di-

rected forwards the squint would be cured, but the internal rectus of the

eye A would be left in a position of advantage, with its strength undi-

minished, while the internal rectus of the eye B would be weakened by
being placed in a position of great disadvantage. When any attempt
was made to fix both eyes on a near object the same central motor im-

pulse would produce different results upon the two, and the eye B would
either lag behind its fellow and appear to squint divergently in relation

to it, or its muscle would become tired and strained by being called

upon for a greater exertion than its fellow. The proper operation is to

divide the correction equally between the two eyes by putting back the

two muscles to the points of attachment E E'. By this we not only obtain

parallelism when the eyes are at rest, but leave them with equal and suffi-

cient convergence power, and replace them in that natural condition from
which they had been caused to deviate by the-

acquired hypertrophy of their internal recti

muscles.

Magnitude of a Squint. The magnitude of a

squint is commonly expressed by the distance

between two vertical lines, one of which bisects

the palpebral opening of the squinting eye, while

the other bisects the pupil of the same eye when
the working eye is directed forwards, as shown
at A and B, Fig. 338. It is obvious, as tenot-

omy of the internal rectus cannot be made to

produce less than a certain minimum of effect,

that a squint may be so small as only to admit
of a single operation, which should then be per-

formed upon the squinting eye ;
and it is also obvious that a squint may

FIG.

Diagram to show the method
of estimating the degree of

squint.
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be so large that no single operation can correct it. In former times,
when neither the etiology nor the binocular character of the affection was

understood, it was customary in such cases to perform {he second opera-
tion on the same or squinting eye, and some very hideous deformities

were occasionally thus produced, the displaced muscle ultimately losing
all power over the globe, and permitting its inner side to project in an

unsightly manner, while the cornea was directed outwards. It is now
understood that if a first operation upon the squinting eye produces only

partial correction, the second operation must be performed upon the

working eye, even although it is the other which still squints. The affec-

tion remains a binocular one, although it falls upon the eye which has

the least useful vision, and parallelism will be restored by operating upon
the other. When a squint is very large it is admissible to operate upon
both eyes at once

;
but when it is only of moderate dimensions it is more

prudent to defer the second operation for two or three months, until the

muscle first divided has entirely regained its power.
Details of Operation. For the performance of the operation the pa-

tient should be recumbent upon a narrow couch and fully etherized. The

surgeon stands on the right hand side of the patient, and, having sepa-
rated the lids by a speculum, pinches up with forceps a vertical fold of

conjunctiva and subconjunctival tissue at a point where the inner vertical

aud the lower horizontal tangents to the cornea would intersect each

other. With a pair of fine scissors, pointed and curved on the flat, he

divides this fold to its base immediately below the forceps, and gives an

additional snip, to be certain that he has cut quite down to the sclerotic,

making a horizontal wound. Retaining his hold with the forceps, he

places the extremity of a strabismus hook (Fig. 339) on the exposed scle-

rotic, runs it a little down, to be sure of getting beneath the tendon, well

back, to be sure of getting behind it, and then upwards and forwards in

a bold curve, the extremity of the hook never

losing touch of the surface of the eyeball. When
this manoeuvre is properly executed the extremity
of the hook shows under the conjunctiva above the

upper margin of the tendon, and the curved part
is completely concealed from view by the body of

the tendon, and is checked by it from advancing to

the corneal margin. If the whole of the hook can

be seen through the conjunctiva, or if it can be

pulled up to the corneal margin, it is not under the

tendon at all, and another sweep must be made.
When the hook is rightly placed the operator shifts

it into his left hand, and takes the scissors in his

right. He makes steady traction with the hook
towards the outer canthus, holds the scissors very

slightly open, with their curve corresponding to that

of the hook, introduces them into the wound, and

passes the lower blade under the tendon, in contact

with the convexity of the hook, which serves as a

director, while the point of the upper blade is insin-

uated between the conjunctiva and the tendon, just

making its own track through the subconjunctival
connective tissue. When the scissor blades include

a third or a fourth of the width of the tendon they The strabismus hook.

may be closed, then opened and pushed on for

another snip, and so on until the whole of the tendon is divided, when
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the hook, no longer held back against the traction of the operator, will

at once break through the connective tissue and advance to the corneal

margin. The operation is then completed.
Sutures. In a general way the wound requires no treatment, except

the application of cold or iced water to the lids if there is sufficient ten-

denc}
7 to bleeding to threaten a disfiguring ecchymosis which would be

only slowly absorbed. In the case of a second operation, if there is any
fear that too great an eifect has been produced, the retraction of the mus-
cle may be checked by the insertion of a deep suture to draw it forwards
towards the cornea. If the original wound was a little large, or if any
vertical cut has been accidentally made in the conjunctiva, a fine suture

should be passed through this membrane only. A suture should also be

applied if the cut edge of the tendon is exposed in any part of the wound,
as otherwise a fleshy prominence is apt to spring up in such a place and
to be a source of disfigurement. If such a prominence should form it

may be snipped off close to the conjunctiva, and the cut surface may be
touched with nitrate of silver, after which all trace of the swelling will

disappear.

Paralytic Strabismus. When strabismus is not produced in the ordi-

nary way, but is a result of paralysis, as shown by the secondary squint

being larger than the primaiy, the case will in the first instance require
treatment addressed to the paralysis itself. But if this should prove
ineffectual a perfect cure may often be produced by tenotomy of the

contracted muscle, followed by daily localized faradization of its weakened

antagonist. The electricity should be applied by a pair of very fine con-

ductors to the conjunctiva covering the affected muscle.

Divergent strabismus is comparatively seldom met with, although it

sometimes occurs as a result of over-correction of the convergent form,
sometimes as the result of the mere wandering outwards of an eye which
has lost vision, and occasionally from weakness of the internal recti

muscles. It is scarcely ever sufficient to perform tenotomy of the ex-

ternal recti, but in most cases the internal recti must be shortened or

brought forward to an attachment nearer to the cornea. For this pur-

pose the internal rectus of the affected eye must be separated from its

attachments, a portion of its tendon cut off', and the rest brought forward

bj
7 two sutures, one of them taking in a broad piece of the upper portion

of the conjunctiva, the other of the lower. The muscle should be ex-

posed, for this purpose, by a horizontal incision from the margin of the

cornea to the caruncle, but no conjunctiva should be taken away. Division

of both external recti will generally be necessary. Such operations are

chiefly performed for the improvement of appearance, and they require
to be carefully planned and skilfully executed in order that they may not

do harm rather than good. It is better that they should not be under-

taken by any surgeon who has not had opportunities of gaining experi-
ence of the general effect of displacements of the ocular muscles, as it is

very easy to do either too little or too much. In the former case the

patient will be unconscious of benefit, in the latter he will often have
much reason to complain.

Eecent Paralysis of Ocular Muscles. In cases of recent paralysis or

weakening of one or more of the ocular muscles, double vision is always
a prominent and often a distressing symptom ; although the degree of

deviation of the eye may be extremely slight. When paralysis attacks

the third nerve, which supplies the levator palpebrse, the sphincter of the

pupil and the muscle of accommodation, and all the external muscles of

the eye, except the external rectus and the superior oblique, the effect
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produced is very remarkable. The upper lid falls completely, and cannot
be raised by any effort of the will. When it is raised by the surgeon it

shows the pupil dilated, the eye somewhat abducted, but capable of being
carried further outwards by an effort, and immovable in other directions.

When paralysis attacks the sixth nerve, only the external rectus nmx-lc

is affected
;
the eye is adducted, and there is double vision of all objects

towards its temporal side, but not of objects situated on its nasal side.

In some cases the third nerve is only partially affected, the muscles sup-

plied by certain twigs entirely escaping; and in all cases the position of

the eye and of the false image are not the direct results of the paralysis,
but the final results of the rearrangement of a group of forces from which

certain members have been taken away, so that the balance of the whole

group is disturbed.

Determination of the Deviating Eye. When the amount of deviation

of the affected eye is very small, it is not always easy to determine which
of the two is at fault

;
but the most simple test for this purpose is to de-

sire the patient to look fixedly at an object, and then to conceal it, first

from one eye and then from the other, by the interposition of a screen

over which the movements of the eye may be watched. When the screen

conceals the object from the unaffected eye the deviating eye will in-

stantly move to fix it
;
but when the screen is placed over the deviating

eye the other remains motionless. Again, if the patient keeps his head

still, and follows with his eyes any object which is moved to and fro, up
and down, and laterally, the observer can hardly fail to detect a loss of

mobility in some direction. Lastty, the test with red glass already men-
tioned will determine to which e}'e each image belongs.

Causes of Paralysis. Paralysis of a single cranial nerve, producing
paralysis of one or more of the muscles of the eye, may be due to various

kinds of lesion, but in probably half the cases in which it occurs it is due
to the cropping up of some late form of syphilis ;

either to gummatous
tumor in the nervous centres or to pressure on a nerve-trunk from perios-
teal deposit. The mere fact of paralysis of the sixth nerve, or of the

fourth, throws no light upon its cause; but paralysis of all the branches
of the third is presumably due to some cause of pressure acting upon
the common trunk in which they are combined prior to distribution,
while paralysis of single branches is presumably due to some cause act-

ing upon one or more of the scattered ganglia of origin. On the same

principle, if two or more of the nerves entering the orbit are affected,
there is at once reason to suspect pressure from periostitis at the sphe-
noidal fissure, where the trunks are contiguous to one another. Besides

gumma and periostitis, paralysis of one or more of the orbital nerves

may be produced by various forms of disease or degeneration of the

nervous centres, and also by injuries of the head. There has lately been

a girl in St. George's Hospital who received a severe blow on the parietal

region, and in whom, after the lapse of some months and the subsidence

of other symptoms, paralysis of the superior and inferior recti on the

injured side remained, although the other muscles supplied by the third

nerve were unaffected.

Treatment. In any case of paralysis of an ocular muscle the surgeon
must seek any guidance as to the cause which can be obtained from the

history and the other symptoms of the patient ;
and must .especially en-

deavor to satisfy himself with regard to the presence of syphilis. Unless

the results of his examination point definitelj'-to some other mode of

treatment he will generally do well to give iodide of potassium, and to

give it in doses frequently increased to the fullest extent which can be
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borne; commencing with ten grains three times a day, and proceeding
to double or treble that quantity. In all cases of disease of the nervous
centres produced by late forms of syphilis the iodide will alleviate the

existing symptoms, and if sufficiently pushed will remove them in a very
remarkable manner

;
but it seems to have no influence in preventing the

recurrence of syphilitic mischief in some other form or in some other

organ. Whenever, therefore, paralysis of a cranial nerve has yielded
rapidly to the iodide, there is a primd facie reason for a course of per-
chloride of mercury, or for some other method of mercurial treatment, in

the hope that by its means the constitutional taint ma}r be removed. In
some cases, when the nervous affection has been relieved, the muscular

paralysis remains, because the muscle, weakened and wasted by a period
of inaction, is no longer able to strive against its physiological an-

tagonist. Under such circumstances benefit may be derived from local-

ized faradization of the weak muscle, and, if this should not prove suffi-

cient, the tendon of the contracted muscle may be divided.

Diseases of the Lachrymal Apparatus. The lachrymal apparatus is often

the seat of derangements which call for the interference of the surgeon.
The lachrymal glands may become hypertrophied and may require re-

moval, or they may be removed on account of inveterate obstruction of

the nasal ducts. The operation is easily performed through an incision

immediately below the outer two-thirds of the margin of the orbit, but
care should be taken to make this incision sufficiently long. The lachrymal
gland often has appendages at some little distance from its main body,
and any of these, if left behind, will continue to discharge its secretion

through its divided duct into the surrounding tissue, producing trouble-

some swelling which may end in abscess. The lachrymal puncta are some-
times occluded, and may be seen by a magnifying-glass as little promi-
nences with no central apertures. Or the canaliculi may be occluded
between the eye and the lachrymal sac, a condition which can only be

discovered by the passage of a very fine probe, sufficiently fine to pass

through the pnnctum itself. It must be remembered that the punctum
constitutes a short vertical channel placed at the extremity of the hori-

zontal canaliculus, which joins it at a right angle ;
and it is necessary in

any attempt to pass a probe to remember this right angle, and to convert
it into an obtuse one by drawing the eyelid,' generally the lower lid, out-

wards, and fixing it by finger-pressure while the probe glides round the

little corner and straightens out the channel. Once within the canalic-

ulus, the probe should pass on without encountering resistance until it

crosses the lachrymal sac and is arrested by bone. If the canaliculus is

obstructed the resistance may be felt by the fingers, and the eyelid may
be seen to be moved by the probe. Obstructions of the puncta or the

canaliculi are scarcely worth treatment, so prone are they to reunite, and
so trifling is the inconvenience which they occasion.

Obstruction of the nasal duct below the lachrymal sac is a much more
formidable and troublesome affection. It may commence at any period of

life, from early childhood to old age, and is generally attributed to some
cause with which it has no intelligible connection. The first symptoms
observed are that tears lodge and overflow, and that a small colorless

elastic tumor appears at the inner corner of the lower eyelid. This tumor
is the distended lachrymal sac, which becomes filled with tears until no
more can enter. By pressure with the finger it can be emptied, and its

contents, which consist at first of tears more or less inspissated, can be

squeezed back into the conjunctival sac through the puncta. After a

time the tear-bag becomes irritated by distension, and its lining mem-
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FIG. 340.

brane secretes a quantity of mucus, which mingles with the tears and
can be pressed out with them. Either by the mere continuance of the

irritation, or by some accidental increase of it, a state of actual inflam-

mation is produced, and the secretion becomes purulent. The swelling of

the lining membrane closes the only outlet, and the result is an abscess

which discharges itself upon the cheek by an opening which is prevented
from 'healing by the continual discharge of tears through it, and which

becomes a lachrymal fistula. When the fistula is established the irritation

often subsides, leaving only a minute hole, through
which a drop of clear fluid .now and again exudes,
and which is surrounded by a more or less reddened,

incrusted, or unsightly margin. But even then a

small matter will excite fresh mischief, and will

render the secretion of the sac once more profuse
and purulent.

Treatment. Excepting, perhaps, in a few per-
sons of more than ordinary irritability, the train

of evils above described is only produced by over-

distension of the tear-bag, and may be prevented

by keeping it emptied by pressure. In children

it is never desirable to operate unless abscess is

imminent
;
and many adults live in perfect com-

fort by the simple precaution of squeezing out the

contents of the little tumor every half-hour or so, a

habit which soon becomes a second nature. If this

habit has not been acquired or has been broken

through, and if the lining membrane of the sac is

becoming irritable, as shown by a little tenderness

on pressure, by the character of the secretion, and

by redness or swelling of the conjunctiva near the

puncta, and of the caruncle and plica sernilunaris,
it is well to endeavor to cure the stricture by pass-

ing through it a full-sized lachrymal probe, either of

Bowman's or Weber's pattern. Such a probe is too

large to pass through the pnnctum or the canalic-

tilus, and they must be slit up to make room for

it. The best instrument for this purpose is Weber's
canaliculus knife (Fig. 340), a keen narrow blade

terminating in a short, smooth, and rounded beak.

Drawing the lower lid outwards, and rendering it

tense, the surgeon passes the beak through the punc-

tum, carries it carefully round the angle into the

canaliculus (with the cutting edge upwards), and

pushes it horizontally onwards until its beak is arrest-

ed by bone. Still keeping the lid tense, he raises the

knife to a vertical position, and in doing so lays open
the punctum and the canaliculus quite up to the

lachrymal sac. Along the groove thus formed he

introduces a probe in a horizontal direction until it

also is arrested by bone and then keeping touch of

this bone, as far as possible that is, not withdraw-

ing the probe in the least he raises it into a ver-

tical position, so that it may cross the supraorbital

notch, and that its extremity may with a little care be engaged in the

upper orifice of the nasal duct. The probe is then pushed down, and

Weber's canalicuhis knife.
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through the stricture (which may sometimes offer a considerable, though
elastic, resistance), until its extremity rests upon the floor of the nose,
when it should be left in position for a few minutes and then withdrawn.
For the first few days the lips of the incision along the canaliculus must
be separated daily, until they have lost their original disposition to unite,
and the slit is rendered a permanent one. After an interval of from three

days to a week, according to the pain suffered and the degree of local

irritation, the probe may be passed through the stricture again, and it

should encounter much less resistance than before. In order to modify
the chronically inflamed state of the mucous membrane of the sac, an

astringent lotion, say of five grains of acetate of lead to an ounce of

water, should be dropped into the inner canthus every three or four

hours, the sac having first been thoroughly emptied
by pressure, and the probe should be passed every
few days for three or four weeks. It may then be
laid aside, and only the lotion continued, with the

result that, in favorable cases, the stricture will re-

main pervious, the secretion of the sac will return

to its normal character and quantity, and the tears

will be carried into the nose b3' the natural channel.

Relapsing Cases. A result so favorable as this

is by no means the rule, and in a large proportion
of instances the stricture will again become impass-
able and the old troubles will be renewed. The

surgeon may then have recourse to division of the

stricture, for which purpose he first passes a probe
through it as before, and then, withdrawing the

probe, replaces it with Stilling's knife (Fig. 341),
which is introduced in the same manner, and which
is made to divide the stricture radially, from the

centre to the walls of the nasal duct, in three or

four directions
;

until the blade is quite free and
loose in the duct, and blood escapes from the cor-

responding nostril. Nothing more need be done,
and a complete cure will sometimes follow. Too

often, however, the stricture again contracts, and
then the cases fall into two classes those in which
the patient can keep himself tolerably comfortable

by frequently emptying the sac and by the use of

an astringent lotion, and those in which the sac is

often inflamed and the eye constantly irritable.

Many attempts have been made to cure cases of
the latter class by repeated probing, by leaving
short probes in the duct, by the use of probes of a
material which expands by the absorption of moist-

ure, when introduced, and by applying lotions di-

rectly to the duct with a syringe. I have not seen

any of these methods produce results at all equiva-
lent to the disadvantages which attend upon them,
and in the bad cases it is probably the best practice
either to remove the lachrymal gland or to destroy
the diseased sac with caustic. The former opera-
tion has alrea(ty been referred to; the latter is per-
formed by making a vertical incision through the

cheek into the sac, so as to open its whole length. Bleeding having been
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arrested, and all secretion removed, the sac may be filled with a pellet of
cotton-wool charged with chloride of zinc paste, and the whole sac will

in due time be thrown off as a slough. Care must be taken to protect
the cheek, by plaster or oil, from the action of the caustic

;
and it will

often happen, during cicatrization, that the tears will maintain for them-
selves a passage through the tissues by which the sac is replaced. After

extirpation of the gland the conjunctiva is moistened only by its own
secretion; and the sac, no longer irritated by tears, returns gradually to

a healthy condition.

If the patient, when first seen, has actual abscess of the lachrymal sac,
an attempt should be made to prevent yielding of the skin by opening
the abscess through the canaliculus. The cavity should be kept empty
by frequent gentle pressure, but no attempt should be made to pass a

probe through the stricture until all acute irritation has subsided. If
fistula lacrymalis has actually been formed the stricture must be treated
in the manner already described, and, if it can be treated successfully,
the h'stulous opening will close so far as to be imperceptible.

The Uses of Spectacles. It still remains to speak of the uses of spec-
tacles, a large and somewhat complicated subject, which, in the space
available in this volume, can only be treated in the most superficial
manner. It may be laid down as a general principle that spectacles are

required in almost every case in which there is good vision under some
circumstances but not under others good vision limited by some con-
ditions of space or of time. The only notable exception is in cases of

night-blindness, which depends either upon pigmentary retinitis or upon
exhaustion of the retina by exposure to excessive illumination. But,
roughly speaking, if vision is conditioned by space, so that a person
can see clearly only within a certain limit of distance, or only beyond a
certain limit of distance, or if it is conditioned by time, so that a person
can see clearly for a certain period of effort, but no longer ;

or if it is

conditioned by the shape or direction of objects, as when horizontal lines

are seen more or less plainly than vertical ones, in all such instances

spectacles will alleviate or remove the defect. The fact that there is

good vision at any time, or under any circumstances, proves that the
retina is healthy and the sensorium receptive ;

so that the defective
vision under other circumstances can only be due to some imperfection
of the muscular apparatus of vision by which the eyes are adjusted and
directed to the object. Moreover, the occurrence of pain, aching, or

straining, which is not constant, but which is brought on only by using
the eyes, and is relieved by resting them, may generally be taken to

indicate that nothing but the muscular system is in fault, that there is

no organic disease or serious defect, and that optical assistance is all that
is required.

Emmetropia. The eye of natural shape and proportion is said to be
"
emmetropic." Emmetropia signifies that the eye, when in a state of

absolute rest, sees distant objects clearly. Its vision is bounded by no
far point, but extends theoretically to infinity, and practically takes in

the fixed stars. In order that such an eye may see near objects clearly
the convexit}

7 of its crystalline lens must be increased
;
and the nearer

the object approaches the greater the convexity must become. The
change is brought about by the action of the ciliary muscle, or muscle of
accommodation

; and, as the power of the muscle is limited, the extent
to which the convexity of the lens can be increased is also limited, and
clear vision is limited by a " near point," nearer than which objects cannot

48



754 AFFECTIONS OF THE EYE.

be seen distinct!}
7
. The state of the eye at rest is called its " refraction ;"

the power of altering the refraction to see near objects is called " accom-
modation."

Presbyopia,. While the muscular power available for accommodation
is always about the same, the plasticity or elasticity of the crystalline
lens diminishes from childhood onwards, and it becomes every year
harder after the age of about eleven. Consequently, after that age, the
near point goes farther away from the eye every year, as the power to

mould the shape of the lens diminishes. A child of eleven might read
small print at four or five inches, but the same person at the age of

twenty would not be able to read it nearer than at six or seven inches.

As years increase, the accommodation diminishes in an increasing ratio,

until, at forty-five or fifty years of age, the near point is so far away that

a book or newspaper can only be rend when it is inconveniently remote,
so that the eyes hardly receive sufficient light from it. This state is

called aged sight, or presbyopia, and it is a natural and physiological
condition, common to all healthy and well-formed eyes. When it occurs

prematurely it may be a sign of premature senile decay ;
and when it

increases very rapidly it may be premonitory of glaucoma. But at the

average time, and in the average degree, it is simply the common lot of

humanity, from which only people who were originally shortsighted are

even apparently exempt.
Glasses for Presbyopia. Presbyopia is in its essential nature incura-

ble, but its effects are entirely obviated by convex spectacles, which pro-
duce outside the eye the same optical effect which the wearer is no longer
able to produce by an internal effort. Presbyopic persons should use

spectacles as soon as the defect makes itself felt, and should not be

tempted by spectacle sellers to begin with insufficient power. Tiie use
of glasses will save them from much straining and effort, and will restore

them to juvenility of vision. Comfort in use is the best test of efficiency,
and no glasses that are comfortable in use will ever do mischief.

Ametropia. The essential condition of emmetropia is that the focal

length of the crystalline lens should be equal to its distance from the

retina; or, supposing the lens to be an invariable quantity, that the eye-
ball should be of a certain depth from front to

FIG. 342. back. It is obvious that this condition may be

departed from in two opposite directions by the

eyeball being too short from front to back, or by
its being too long. An eye in either of these

conditions is distinguished as being ametropic,
and ametropic eyes fall naturally into two classes

the hypermetropic, which are too short from
front to back

;
and the hypometropic, or myopic,

Diagram of emmetropia, myo- which are too long. In the annexed diagram the

pia, and hypermetropia. dark line represents emmetropia, or the normal
standard

;
the inner dotted line respresents hy-

permetropia ;
the outer dotted line represents myopia.

Hypermetropia. Hypermetropic people have conditioned vision. They
do not see anything clearly when their eyes are at rest, and hence they

instinctively exert accommodation, more or less, according to the degree
of their defect, even for distant objects. For near objects they require,
of course, to accommodate still more. In childhood they are liable to

squint, and at all ages the}' are apt to find the use of their eyes exces-

sively wearisome. Employment over minute objects produces intolerable

aching. The intensity of these symptoms is determined by three ele-



MYOPIA. 755

ments the degree of hypermetropia, the flexibility of the lens, and the

strength of the muscle of accommodation. When the degree is slight,
and other circumstances are favorable, hypermetropia may appear only
as early presbyopia) calling for glasses at thirty-five or forty years of age,

independently of premature senility. When the degree is high, and cir-

cumstances are unfavorable, the result may be absolute incapacity to use
the eyes for sustained looking at any near object.

Glasses for Hypermetropia. Hypermetropia in its extreme degrees,
is a malformation which partakes of the nature of an arrest of develop-

ment, and which is often associated with an imperfect sensitiveness of
the retina. Except for this it is entirely relieved by convex spectacles;
and whatever the degree of sight, all pain or discomfort may be removed

by resting the accommodation by their employment. The spectacles
should be worn constantly, from morning to night, so that the eyes are

never called upon for abnormal effort, and their strength should be

exactly compensatory of the defect How to ascertain the necessary
strength may be found in systematic treatises upon the subject. For the

purposes of this volume it is sufficient to point out that the pains of hy-

permetropia require and may be cured by spectacles, and that they do
not require and cannot even be improved by the energetic medical treat-

ment which they sometimes receive.

Myopia. The opposite condition, myopia, is the physical cause of short

sight, in which vision is limited by some finite "far point." The far

point may be six inches from the eye, or twenty-four inches, or six feet,
but wherever it is there is no clear vision beyond it. The evil results of

myopia are two in number : first, that it prevents those who suffer from it

from seeing the world, and thus greatly curtails the unconscious education
which the world imparts. Next, in its high degrees, by requiring the

two eyes to be maintained in a high degree of convergence in order to

direct them both to a near object, it throws a mechanical strain upon the

posterior part of the hemisphere which leads to its mechanical elongation,
with consequent increase of the myopia, and which leads also, in many
cases, to atrophy and even to chronic inflammation of the choroid, and
to subsequent changes which are destructive to sight. Hence it is im-

portant that myopic children should constantly wear spectacles which will

enable them to see the world in which they move, and it is still more

important that they should wear spectacles which will keep their books
and their work away from them which will not indeed, enable them to

see better, but will compel them to see farther off. Such spectacles must
be concave, and whether or not the same pair will fulfil both purposes
will depend upon the degree of the defect. How to meastfre this degree,
and how to prescribe for it when it is ascertained, are points on which
information must be sought elsewhere.

Astigmatism. There is also a complicated form of ametropia called

astigmatism, in which the cornea, like the bowl of a spoon, is differently
curved in two directions which are at right angles to each other, and

sometimes, but not alwa}
r

s, vertical and horizontal. The possible combi-
nations of astigmatism are very numerous, but the general test of its

presence is that similar lines are seen more or less clearly according 10

their direction. Even more than hypermetropia it is a source of fatigue
and distress which disqualify the eyes from exertion; but it admits of

being greatly relieved by glasses with cylindrical surfaces, which re-

fract more in one direction than in another, and which must be carefully
calculated to meet the peculiarities of every case.
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CHAPTER XXXVI.
DISEASES OF THE EAK.

THE present chapter is only intended as an indication of the chief

topics in aural pathology and therapeutics ;
as an auxiliary to the under-

standing of a very difficult and complex subject, and an introduction to
the study of special treatises.

The most intelligible, and I think for practical purposes the most useful,
division of the diseases of the ear is into those of the external meatus, the
membrana tyrnpani and tympanum (including the Eustachian tube and
mastoid cells), and the labyrinth. And it may be said, I think, with truth
that most of the affections of the external parts are curable, many of those
of the tympanum very difficult of cure, and all those of the labyrinth at

present inaccessible to treatment.

Malformations, such as imperfect development of the external parts,
absence of the meatus or supernumerary auricles, are every now and then
met with. They are interesting in a scientific or morphological point of

view, but of little surgical importance. Supernumerary auricles should
be removed when it will improve the patient's appearance; for the other
malformations no treatment can be recommended.

Tumors of the Auricle. A blood-tumor (haematoma auris) is often
met with in the auricle in insane persons. It is not usually necessary or
desirable to meddle with it. If it threatens to grow largo it should be
treated by setons. Other tumors form in the auricle, the most familiar

being the little fibrous or keloid tumor which sometimes grows around
the puncture of the earring in ladies. When this is really increasing, or
when it has attained a size which produces disagreeable deformity, it

should be removed; but the operation is rarely necessary. When it is

so, the best plan is to cut out the tumor by a V-shaped incision, and

bring the parts together at once.

Cysts, gouty deposits, and fatty or other innocent tumors are found

occasionally in the auricle, but their treatment presents no peculiarity.

Eruptions.-*The most common affections of the auricle are the pustular
or vesicular skin eruptions, eczema, herpes, impetigo, and the chronic
inflammation which occasionally follows on erysipelas. The chief differ-

ences in the pathology and treatment of such affections from those which
occur in other situations depends on the difficulty of keeping the ears

clean and dry, and on the liability to accumulation of secretion in the

recess of the meatus: scrupulous attention to these points will generally
render these diseases much more tractable. The general health and the

state of the secretions must be carefully attended to. and the diet and
medical treatment regulated accordingly ;

the auricle must be carefully
cleansed and dried twice a day, and the meatus well syringed out with
warm water or any appropriate lotion, after which the local application
which is indicated in each skin eruption is to be applied (see Diseases of

the Skin). In the chronic erysipelatous inflammation lotions of nitrate of

silver will be most serviceable.
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Perioxtitia and Caries of External Meatus. The periosteum of tin-

external meatus is sometimes inflamed, leading to an acutely painful

swelling, which after some time may suppurate. It is not necessary,
however, to wait for the formation of matter in order to open the swell-

ing. A free incision will relieve the patient's sufferings and may avert

further mischief. Otherwise the bone itself may become curious; and

although this disease is less alarming than that which affects the parts
of the bone nearer to the vessels and membranes of the brain, yet it is

very tedious, threatens permanent damage to the hearing, and may
spread inwards.

Examination of the External Meatus and Membrana Tympani. The
examination of the external meatus is directed to ascertain the condition
and appearance of its lining membrane, the presence or absence of foreign

bodies, or of accumulations of wax, and the condition of the membrana
tympani. In a very good light the tympanic membrane can sometimes
be seen without a speculum ; but usually a silver tube, either solid or

cleft and dilatable, is necessary; and unless bright daylight is available

it is necessary to throw the light of a lamp with a reflector behind it

down the tube. The best light is bright daylight reflected from a mirror
with 8-inch focus. In operative procedures a similar mirror should be
worn on the forehead (as in laryngoscopy), in order to leave both hands
free. Mr. Hinton says that in the case of very young children the specu-
lum is to be used with caution, on account of the shallowness of the

meatus. " The points to be noted in the examination of the meatus are

the size and calibre of the canal, whether normal or infringed upon ;
the

presence or absence of extraneous bodies and cerumen, and the condition
of the lining membrane."

Accumulation of cerumen is a very common cause of deafness, and
often induces giddiness and various still more unpleasant symptoms. It

may even cause absorption of the bony walls of the meatus. The sudden-
ness of the deafness, the presence of other catarrhal symptoms, and the

variability of the power of hearing often mark the deafness following on
sudden accumulation of wax arising from catarrh of the meatus, even
before examination. The wax must be removed by constant and liberal

syringing with warm water. The patient sitting with his head inclined

over a basin, a stream of water is to be directed out of a syringe holding
about five ounces along the roof of the meatus, running out below. Soft-

ening the wax with alkaline solutions or warm oil dropped into the ears

at night will promote its discharge. Often a large mass comes away at

last, presenting a complete cast of the meatus, and leaving the lining of
the meatus irritable. Soothing applications and repeated syringing, if

the wax recollects, are then required for some time. The irritability

depends, in part at least, on removal of the epidermis along with the wax.
Qtorrhcea. Another common affection of the meatus is inflammation

of its lining membrane, sometimes leading to abscess. Chronic inflam-

mation of the meatus is one cause, but only one out of many, of otorrhoea,
and before putting otorrhoea down to that cause the membrana tympani
must be carefully inspected. If it is healthy and the disease obviously
proceeds from an inflamed condition of the lining of the meatus, the next

thing to determine is whether this is merely catarrhal or depends on any
constitutional cachexia, of which struma and gout are the most frequent.

Any such cachexia having been combated, warm syringing and warm
fomentations to the inflamed membrane are indicated, with leeches and

morphia if there is much pain. When the acute stage has subsided mild
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mercurial ointments, or a solution of nitrate of silver, five or ten grains
to the ounce, should be applied on a camel's-hair brush.

In some cases the disease becomes chronic, and the cuticular lining

may desquamate from the whole meatus, like the finger of a glove. But
in these instances Mr. Hinton says there is almost always disease of the

deeper structures. When abscess occurs in the meatus a free and early

opening is essential.

Syphilitic condylomata, or secondary ulcers, may form around the

meatus. They are rare, but the surgeon ought to be alive to the occur-

rence of such symptoms, in order to diagnose them, by the investigation
of the other parts of the body, and by the history.

Tumors of the Meatus. The tumors of the meatus are polypi, seba-

ceous tumors, and exostoses. Polypi usually have their seat further

inwards, and will be afterwards spoken of. Sebaceous tumors also often

grow into the meatus from the t3
rmpanum. Their continued growth may

cause absorption of the base of the skull and fatal irritation of the brain.

It is not easy to recognize them from accumulations of wax. The treat-

ment consists in puncturing the swelling, removing the accumulation of

epidermal scales by syringing, and if any distinct investing membrane
can be recognized, drawing it out with the forceps.

Exostoses, so-called, occur in comparatively early life, and seem often

only periostea! deposits, so that " treatment is not so inefficacious as

might have been feared." The appropriate treatment consists in local

depletion and counter-irritation with mercury or iodine internally. If

wax is retained behind the tumor much patience and dexterity may be

necessary to remove it. In other cases small ivory exostoses spring from
the bony meatus, on which of course treatment can have no effect, and
which are usually too hard to be safely removed.

Examination of the Tympanum. The membrana tympani, when seen

in a healthy ear,
" reflects light strongly ;

and owing to its peculiar cur-

vature presents a bright spot of triangular shape at its lower and anterior

portion." The white streak formed by the handle of the malleus can

usually be seen running vertically down it.

Perforation. The examination is directed to ascertain (1) the presence
of perforations from injury or disease. Such perforations may be caused
in a healthy membrane by a blow or a loud report, or a wound, such as

is now often made in surgical operation. These perforations may heal

without damage to the hearing; or perforation may follow on the ulcer-

ation caused by a foreign body ;
and here also, if the perforation is not

large or the ulceration long continued, the opening may heal and the pa-
tient recover his hearing. It may be asserted broadly that the opening
in the membrana tympani is in itself of subordinate importance ;

the in-

jury or the inflammatory lesion of the deeper structures is what deter-

mines the presence or absence of deafness. Thus a small perforation
which heals rapidly may yet be the cause of great loss of hearing, be-

cause, along with the perforation of the membrane, there has been injury
of the deeper parts ; nay, it is possible that the very closure of the mem-
brane may have been deleterious, by obstructing the escape of discharge
from the tympanum. An interesting account of accidental lesions of the

membrana tympani by Mr. Dalby will be found in the 6th vol. of the

Clin. Soc. Trans., and in the Lancet for May 29, 1875. "Out of twenty-
two cases the perforation did not heal in ten

;
eleven healed, and one was

in process of healing when last seen
;
in six instances the hearing did not

suffer at all; in the remaining sixteen it was more or less seriously im-
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paired." Mr. Dalhy also points out that in cases of injury in which the

membrane has not given way the hearing is generally more irreparably

damaged than in those where perforation has occurred. In one of these

cases the portio dura was divided at the same time that the membrane
was perforated (by a pair of scissors), causing immediate paralysis of the

features.

In other cases, after more or less protracted inflammation of the mem-
brana tytnpani, it gives way either as the result of spontaneous ulcera-

tion or from some slight injury. It seems as if the patient often produces
the hole in picking his ear.

In cases of inflammation of the membrana tympani the presence of

red vessels on it and the loss of its natural lustre will mark the nature

of the disease. I have seen very acute suffering produced by inflamma-

tion of the proper substance of the membrana tympani, which subsided

and left the hearing unaffected. When this disease is acute, free local

depletion, with soothing applications and the internal use of morphia,
are the main points of treatment. When the disease has gone on to per-
foration the first tiling is to get the inflamed membrane into a perfectly

quiet state. The perforation may then heal. In other cases perforation

depends on some of the diseases of the tympanum to be presently spoken
of, especially that which follows scarlet fever.

There is not generally any difficulty in recognizing a perforation of

the membrana tympani. It can be seen, or a bubble of fluid is formed
in it which presents a peculiar pulsation ;

or the patient can blow air

through it by holding his nostrils, or the surgeon can inflate it through
the Eustachian tube by one of the methods shortly to be described. The

perforation does not necessarily produce deafness or require treatment.

In fact, the loss of hearing is connected less with the destruction of the

membrane than with the diseased state of the deeper parts. In the treat-

ment of these perforations the first care of the surgeon is (as stated

above) to procure the subsidence of all inflammation in the membrane,
and his next to examine the tympanic cavity carefully; for the perfora-
tion is often caused or accompanied by an obstruction of the tympanum
from inspissated discharge, and this must be cured by syringing out the

tympanum with astringents and alkalies from the Eustachian tube and
from the perforation, before the latter can be got to heal. When all the

neighboring parts have been got into a healthy condition the nitrate of

silver in stick or solution,- or powdered talc, as recommended by Mr.

Hinton, should be applied to the membrane, and some astringent or stim-

ulating lotion dropped into the ear, so as to fill the tympanum ;
and then

the patient should force the air freely through the Eustachian tube, allow-

ing the lotion to escape gradually.
1

Artificial Membrana Tympani. When all hope of the healing of a

perforation is at an end, and the patient is rendered very deaf by it, the

artificial membrana tympani may be tried. This is made either on Mr.

Yearsley's plan, with cotton-wool moistened with glycerin,
2 or on Mr.

Toynbee's with a disk or little ball of india-rubber mounted on a stem.
If the foreign substance is pressed down, either till it impinges on the

1 Mr. Hinton prescribes the following lotions: Hyd Perchlor. J gr., or Zinci

Sulph. gr. ij-x, or Liq. Ferri. Perchlor. nix, or tannin gr. x-^j in an ounce of

water, combined in each case with from 2 to 30 drops of Tinct. Opii.
2 A small layer of cotton-wool is saturated with glycerin, and the patient is pro-

vided with a pair of forceps ending in a probe-pointed handle; with the handle he

pushes the wool down the ear till he finds the place at which its lodgment assists the

hearing, and the forceps enable him to withdraw it when required.
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perforated membrane, or in cases where the membrane is quite destroyed
on the stapes and fenestra ovalis, the hearing is sometimes very materi-

ally improved. This is a matter of direct experiment ;
and when the

artificial membrane does good the patient soon becomes much more dex-
terous in its application than the surgeon can be.

The other chief phenomena which are seen in the direct examination
of the membrana tympani refer to its curvature and tension. Chronic
inflammation causes rigidity and flattening of the membrane, which will

no longer bulge outwards as the patient inflates the tympanum ;
or the

membrane may have lost its tension altogether and hang down relaxed
;

J

or the tympanum may be filled with secretion, driving the membrane
outwards and rendering it permanently curved. In cases of relaxation

advantage is sometimes derived from the use of astringent lotions and
from the support of the artificial membrana tympani. Cases of increased
tension and of retained secretion in the tympanum must be regarded as

affections of the tympanum.

Examination of the Eustachian Tube. The Eustachian tube is acces-

sible from the nose, though not very readily ;
but an easy and very useful

method of inflating this tube without any direct contact was devised
some years ago by Dr. Politzer, founded on the fact that the act of swal-

lowing opens the faucial end of the tube. All that is necessary is to pass
the nozzle of an empty india-rubber syringe into the nostril, hold both

nostrils, so as to prevent the escape of air, let the patient hold a mouth-
ful of water in his mouth, and as he swallows force the air out of the

syringe into his nose. The air being prevented from passing down the

pharynx by its contraction will be directed against the Eustachian tube,
and if the tube is open the patient will feel the air pass into the tym-
panum. Or the surgeon can hear it do so by placing one end of an india-

rubber tube about eighteen inches long (the
u
otoscope") in the patient's

ear and the other in his own.
The direct examination of the Eustachian tube is made with the Eusta-

chian catheter, a small curved catheter about six inches long. This is

passed gently along the floor of the nostril till it reaches the pharynx.
Then, if the surgeon is familiar with the instrument, he may apply its

point to the outer wall of the pharynx and slip it directly into the tube.

The more common plan is to pass it on till it reaches the back of the

pharynx, then pull it forward and feel along the outer wall for the end
of the tube, which lies very close to the nares. This little manoeuvre be-

comes easy with use, and is much facilitated by practicing on one's self.

The catheter is known to be lodged in the tube partly by its end being
caught, but chiefly by finding that air can be blown up into the ear, or

solutions injected, or flexible bougies passed up.
The Eustachian tube is subject to numerous causes of obstruction, pro-

ducing what is called "throat-deafness." Such are thickening of the

mucous membrane of the fauces, often an accompaniment of enlarged

tonsils;
2 the inflammatory thickening of cold, relaxation of the pharyn-

1 This is a consequence of disease of the tympanum, and is often caused (according
to Mr. Dalby) by the injudicious habit of constantly inflating the ear. Its appro-

priate treatment is by the local application of sulphate of zinc, injected through the

Eustachian catheter.
2 I am not aware that there is any proof that the enlarged tonsils themselves ob-

struct the orifices of the tubes, but they are often accompanied by chronic thicken-

ing of the neighboring membrane, which does do this, and which is relieved by the

operation performed for the removal of the tonsils.
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geal mucous membrane, tumors in the pharynx, stricture of the tube

itself, and foreign bodies in it. Some of these conditions ran be verified

by the ordinary examination of the throat, others by posterior rhinoscopy,
by which method of examination the orifice of the tube can sometimes he

seen
;
others only by the direct catheterization of the tube. In bases '-I'

deafness whi.eh depend only on obstruction of the Eustachian tube tlie

inflation of the tympanum will sometimes instantaneously restore the

hearing, though only for a time. This circumstance justifies the assur-

ance that the hearing will ultimately be regained.

Affections of the Tympanum. Sir. Hinton lays down the following
rules for distinguishing by means of the tuning-fork whether deafness

depends on obstruction in the conducting apparatus or in the recep-
tive part of the organ of hearing. In the former case, if disease of the

meatus, membrana tympani, and Eustachian tube have been excluded

by the methods of examination above detailed, the obstruction must be

seated in the tympanum. If it be in the receptive apparatus the nerves

or brain no treatment, as far as is known at present, is likely to be suc-

cessful. Mr. Hinton's rules are as follows. lie premises
" That in a normal state a tuning-fork is heard before the meatus after

it has ceased to be heard on the vertex. That when placed on the vertex

it is heard more plainly when the external meatus is closed. Conse-

quently, when one meatus alone is closed, the tuning-fork is heard most

plainly in the closed ear.

"The reason of this fact appears to be that the sound escapes freely

through the tympanum and meatus, and that when its passage is impeded
the waves are reflected and affect the labyrinth more strongly. Conse-

quently, in cases of disease the following inferences seem justified:

"In cases of one-sided deafness, if the tuning-fork, when placed on

the vertex, is heard most plainly in the deaf, or more deaf, ear, the cause

is seated in the conducting apparatus ;
if it is heard loudest in the better

ear the cause is probably in some part of the nervous apparatus.

"If, on closing the meatus, the tuning-fork is heard decidedly louder,

there is no considerable impediment to the passage of sound through
the tympanum.

"If the tuning-fork is heard longer on the vertex than when placed
close before the meatus, the cause of the deafness is in the conducting
media.

" However imperfectly the tuning-fork may be heard when placed on

the vertex, it gives reason for suspecting only, and is not proof of, a

nerve-affection." l

Acute inflammation of the tympanum is a catarrhal affection which

produces severe pain, often extending over the whole side of the head

and down the neck, aggravated by swallowing, and sometimes compli-
cated with fever and delirium. The throat is usually also inflamed

;
deaf-

ness is sometimes total. The membrana tympani may be more or less

congested, and the swollen mucous membrane of the tympanum can be

seen through it. If air can be blown into the tympanum it causes " a

gurgling or a prolonged creaking." The remedies should be of a sooth-

ing nature leeches, hot fomentations, and sedative poultices, with pur-

gatives and opiates. The terminations of the disease are threefold

either complete resolution takes place, which is very common, or matter

discharges itself down the Eustachian tube, or the membrana tympani
gives way. In the two former cases the hearing is usually restored,

1
Syst. of Surg., 2d ed., vol. iii, p. 293.
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though perhaps slowly ;
nor is the perforation in the latter case by any

means necessarily attended with any noticeable deafness. The remedies
recommended are the constant inflation of the tympanum with steam

containing the vapor of iodine or acetic ether
; passing alkaline solutions

through the nose or down the meatus, if the membrana tympani is per-
forated

;
and attention to the general health.

t

Moist and Dry Catarrh of the Tympanum. Inflammation of the tym-
panum leaves sometimes a moist, at others a semi-solid effusion in the

cavity, the two being probably different stages of the same process. The
kind of sound produced by inflation of the tympanum will distinguish
the kind of deposit in that cavity, the bubbling of the fluid being easily

distinguishable from the creaking sound of dry catarrh. In the moist

stage astringent injections (as sulphate of zinc) are most useful
;

in the

dry condition the hydrochlorate of ammonia, 4 grs., or bicarbonate of

soda, 5 grs., or iodide of potassium, 3 grs. to the ounce, may be injected
into the tympanum by means of an india-rubber bag attached to the

Eustachian catheter
;
or the following plan may be adopted, as suggested

by Griiber. The head being bent completely to the side to be acted upon,
half a drachm of the solution is passed into the inferior naris from a glass

syringe, and as the patient swallows it is forced into the tympanum with
a Politzer's bag. The injection should be practiced two or three times a

week.
Accumulation of mucus in the cavity of the tympanum, probably as the

result of chronic catarrh of its lining membrane, is, in Mr. Hinton's opin-

ion, one of the most frequent causes of deafness, which, although it be-

comes ultimately irremediable, may, as he believes, be usually cured if

the disease is recognized and treated early enough. The diagnosis will

rest partly on the patient's sensations, partly on the phenomena above
described as indicating obstruction of the tympanum, partly on the direct

examination of the cavity by the Eustachian tube and meatus. The pa-
tient is often conscious himself of something moving about in his ear,

the accumulated mucus may cause a bulging of the membrane into the

meatus, and the moist sounds heard on forcing air into the tympanum
will confirm the diagnosis. It is chiefly in these cases that the operation
of incising the membrana tympani in order to wash out the cavity is

recommended. This is a simple operation in itself, and in its conse-

quences seems to involve less danger to the apparatus of hearing than
would at first sight appear probable. The patient having been placed in

a good light, and, if a child or very nervous person, brought under the

influence of laughing gas or some anaesthetic, the surgeon makes a small

vertical incision with a thin double-edged knife, parallel to and behind
the handle of the malleus, and may if he pleases wash out the cavity at

once by inserting a syringe into the meatus, which closes it accurately,
and so forcing fluid into the meatus, which will pass through the wound
into the tympanum, and so into the pharynx. Injections are then to be

directed through the tympanum dail_y in both directions i.e., through
the opening and through the Eustachian tube in order to detach and
remove any accumulated secretion. The opening will heal in about five

days, and if the relief has not been sufficient, after a due interval the

proceeding may be repeated.
Disease of the Tympanum in Scarlet Fever. A very frequent cause of

deafness, and an occasional cause of death, is the affection of the tym-
panum which follows on scarlatina. A similar affection occurs, though
less commonly, after measles and whooping-cough. The mucous mem-
brane of the tympanum becomes red and swollen, the cavity is filled with
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pus, the membrana tympani gives way, the ossicles are destroyed ami
come away, and often the walls of the cavity are diseased, leading to

permanent otorrluea. This is a common cause of incurable deafness.

Generally this disease is not diagnosed till the otorrluea calls the sur-

geon's attention to it. In early stages, however, it is possible, according
to Mr. Ilinton, to see the matter in the tympanum through the membrana
tyropan i,

and to give it exit by incision of the membrane and washing
put the cavity.

For the description of the less known affections of the tympanum, such
as the formation of adhesions in it, the anchylosis of the ossicles to each
other or the wall of the cavity, the growth of exostoses on the ossicles,
and the degeneration of the membrana tympani, which are not known to

be connected with inflammation, I must refer to Mr. Hinton's essay or

some of the special treatises on these diseases.

Disease of the Mastoid Cflls. The mastoid cells may be affected with
inflammation leading to caries and necrosis of their walls in cases where
the tympanum appears to be unaffected. In such cases there will be in-

flammation, tenderness to pressure, redness and tumefaction behind the

ear, and sometimes discharge from the meatus. Under these circum-
stances a free incision must be made upon the process, and if the tissue

of the bone is felt to be softened, or pus escapes from it, the tissue of the

bone must be freely penetrated, and a free discharge obtained, which

may preserve the patient from the risk of the transference of the inflam-

mation to the lateral sinus or the encephalon.

Polypi. Aural polypi grow either from the lining membrane of the

meatus, from the outer surface of the membrana tympani, or from some

part of the interior of the tympanum ;
and

their structure is said to vary according to FlG - 343 -

their seat of implantation. The general
character of the growth is fibrous or fibro-

cellular. but those that are connected with

the lining of the meatus are apt to contain

glandular elements analogous to the glands
which are found in that membrane. 1 Their
more common seat, however, is the tym-
panum, out of which they usually grow into

the meatus, destroying the membrana tym-
pani more or less completely. They are

sometimes multiple, though less often than
nasal polypi are. When the tympanum is

the seat of the growth the restoration of

hearing must always be very problematical ;

but in those that spring from the meatus a
favorable issue to the case may fairly be Aural polypus,

hoped. The difficulty is to eradicate the

polypus finally. Its removal is not difficult, either with small ring-forceps
or by means of a snare, for which purpose Mr. Hinton prefers the gimp
used by anglers. When the root of the growth can be fairly exposed its

removal is easy, but it is sure to grow again unless further measures are

1
Interesting details and illustrations of the structure of aural polypi are given in

Mr. Dalby's Lectures on Diseases of the Ear, pp. 141-147, in which he shows that

many of them approach the characters of sarcoma and myxoma, and thus the ob-
stinate tendency to recurrence may in some cases be explained, though doubtless it

is oftener a consequence of imperfect removal. The structure of recent examples of

polypus is much more cellular than that of those which have been, longer in growing.
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taken. The first thing is to keep the parts behind the polypus (tym-
panum or meatus) free from any accumulation of discharge by copious
and assiduous syringing with alkaline and astringent solutions. The
next essential of treatment is to repress the growth of the tumor by the
constant application of caustic to its root. "

Liq. plumbi, applied by a
camel's-hair brush daily for a few days before the caustic, greatly dimin-
ishes the pain. Chloro-acetic acid, potassa fnsa, carefully guarded,
chromic acid, or chloride of zinc, are good caustics. Nitrate of silver is

excellent in the later stages. The caustic is best applied daily until a

decided improvement is produced, this being by far the least painful and
tedious mode of using it. At the same time a lotion of perchloride of

mercury (gr. i ad ^j), with tinct. opii tr^v-x, should be used twice a day ;

the Eustachian tube, if closed, should be made pervious ;
and if the mem-

brane be perforated a syringing from the meatus through the nostril

practiced frequently. When the root of the polypus shows manifest signs
of disappearing we can often substitute for the caustic the undiluted

liquor plumbi or the powdered talc. The time occupied in the entire

procedure varies from three weeks to three or four months."

Affections of the Internal Ear, The affections referred to the internal

ear are little known in respect of their morbid anatomy, nor is their

treatment at present at all successful. The diagnosis rests on the

method of exclusion, that is to say, deafness for which no other cause can
be found, in which the external and middle ear seem healthy, and the

phenomena of hearing appear to indicate an affection of the receptive
and not of the conducting media (see page 761), is judged to be due to

some affection of the labyrinth or auditory nerve or cerebrum, though it

often remains quite uncertain what that affection is. In some case nerv-

ous deafness follows on mumps or on irritation of the trifacial nerve
which may be reflected to the auditory, as in other cases it is to the

optic (page 589, note). In such cases the deafness will probably be only
temporary. Tumors and injuries to the base of the skull ma}' occasion

deafness from direct lesion of the nerve or its roots in the brain. Hered-

itary syphilis sometimes occasions deafness, though I know not what is

the anatomical cause. 1 In some cases this deafness may subside under
the general and local treatment suggested by the diathesis. Nervous
deafness also occurs from functional disturbances, mental and physical,
of various kinds. It may be caused by an overdose of quinine, and

cured, according to Mr. Toynbee, by the same drug in small doses. It

is often accompanied by distressing tinnitus, and for such cases as well

as those which are truly neuralgic Mr. Hinton recommends the hydro-
chlorate of ammonia in full doses. Finally, in old age deafness is often

the sign of a loss of the sense, i. e., of permanent and irremediable de-

generation of the nerve or the structures in which it terminates. I do
not speak here of the congenital deafness which depends on malforma-
tion of the internal parts of the ear (deaf-mutism), since this affection,

interesting as it has become of late, from the successful education of its

victims, hardly falls within the domain of practical surgery.

Diseases implicating the Brain. One of the most formidable characters

1 The deafness of hereditary syphilis is one of the later or tertiary phenomena of that

disease. It comes on usually" between the agps of five and fifteen, and often proceeds
gradually to total deafness. Mr. Dalby toll's me that three weeks is the shortest and
five years the longest period that he has known this disease to be in progress before

the hearing was entirely lost.
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of disease of the ear is its liability to extend to the brain. Inflammation of
the meatus or mastoid cells tends to spread towards the lateral sinus or

the cerebellum, inflammation of the tympanum towards the middle lobe

of the brain, and that of the labyrinth along the auditory nerve towards
the medulla. The result is meningitis, abscess in the substance of the

brain, or phlebitis of the lateral sinus, possibly followed by pya-mia.
The symptoms commence with pain in the head and neck, and rigors;
then delirium ensues, followed by paralysis, coma, and death. In cases

of general pyjvmic infection from phlebitis of the lateral sinus, the char-

acteristic symptoms of pyaemia will be superadded. The affection fol-

lows on all kinds of disease of the ear, but mainly, I believe, on the acute
inflammation of the tympanum, which is one of the sequels of scarlet

fever, and which rapidly spreads to the bone
;

in fact, the more the bone
is inflamed and the acuter that inflammation is, the more danger there is

of cerebral complication. This is strictly analogous to what we have
noted above with regard to acute inflammation of bone in other parts.
But these complications also follow in chronic diseases of the ear, though
in such cases the discharge has generally ceased on a sudden, and in all

probability such obstruction marks the supervention of some acute dis-

ease of the bone, which rapidly spreads along the veins to the interior of
the skull.

Treatment can be of any avail only in the first stage of the disease,
when pain in the head and the cessation of some habitual discharge
gives warning to the surgeon of the possibility of the inflammation

spreading inwards. Free leeching behind the ear, incision down to the
mastoid process, if there is any puffiness or tenderness there

; blistering
behind the ears or setons in the nape of the neck, purgatives, and the

encouragement of the discharge by assiduous warm syringing and fomen-

tation, are the measures which seem most worthy of trial. Possibly if the

membrana tympani be entire it may be well to incise it, and wash out the

tympanic cavity.
Meniere's Disease. In connection with nervous deafness and affections

of the internal ear I ought to mention the obscure and singular affection

called after its describer "Meniere's disease," in which a person previ-

ously in good health suffers from a severe attack of vertigo, sometimes
so that he falls down and cannot stand for a long time, and this is ac-

companied by some tinnitus. On recovering from this condition one ear
is found to be quite deaf. No disease caw be detected in the tympanum,
nor is the general health afterwards affected. "The nervous lesion." as
Mr. Dalby says, "must be situated in the brain or the labyrinth most

likely the latter," but the pathology of the affection is at present un-

known. It is, however, important to be aware of it, and to distinguish
such symptoms, caused by local disease in the ear, from the more alarm-

ing disease of the brain.
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CHAPTEE XXXVII.

DISEASES OF THE URINARY ORGANS.

SURGICAL AFFECTIONS OF THE KIDNEY.

Nephritis. Acute inflammation of the kidney is a ver}
r common affec-

tion in surgical cases, and occurs usually as an extension of the inflam-

mation of the bladder, which will presently be described as the result of

stricture, stone, diseased prostate, and other common surgical affections.

It ma}' also follow on injuries, or arise from exposure to cold, or from

poisoning by cantharides, or alcohol. It is marked by rigors, vomiting,
pain in the back, frequent scanty micturition, bloody or albuminous urine,

frequently purulent, and often containing casts of the renal tubes, with a

good deal of general fever. In spontaneous cases anasarca may occur
and total suppression of urine. Suppuration in the substance of the

kidney may ensue, marked by increase of pain and retraction of the

testicle, and is rapidly followed by the unconsciousness and sinking
which attend ursemic poisoning.

Galculous Nephralgia. The passage of a calculus down the ureter
" calculous nephralgia

"
is attended with some of the above symptoms.

u
Indeed, excepting the severe febrile S3

rmptoms, all those of nephritis
are present," the leading symptoms being acute pain shooting down the

loins, retraction of the testicle, and vomiting. The urine is scanty and
often mixed with blood. The suddenness of the invasion of the disease,
the comparatively healthy condition of the urine, and especially the in-

stantaneous subsidence of the symptoms as the stone passes into the

bladder, are the diagnostic signs from nephritis. The treatment consists

in the very free use of the hot bath, cupping and fomentations to the

loins, the free administration of opium and other narcotics, and, if the

pains are severe, the occasional administration of chloroform not to

total amesthesia.

Calculous Pyelitis. Acute calculous pyelitis is distinguished, accord-

ing to Sir H. Thompson, from nephritis by the greater severity of the

pain in the back, and the retraction of the testicle, and by the less rapid
course of the disease. Blood and pus will be found in intimate admixture
with the urine.

Nephritis may also be confounded with abscess from diseased spine,
with lumbago or rheumatic affection of the muscles, and with hysterical
or neuralgic pain ;

but the special symptoms of all these conditions are

almost in themselves sufficient to mark the difference, and the state of

the urine is a conclusive proof of the absence of nephritis.

Finall}', inflammation of the bladder from stone or other causes may
to a great extent simulate renal inflammation, and, of course, the two
are very often combined in various proportions. But the localized pain
in the region of the bladder, the absence of any tenderness in the lumbar

region, and the discoveiy of the cause of the cj'stitis, will distinguish it

from nephritis.
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Treatment of Nephritis. The treatment of acute nephritis is directed

chiefly to relieving the congested kidney by free diaphoresis from the

skin, by free purging, and l>y leeches and counter-irritation to the loins,
1

with perfect rest and low diet. The vomiting must be combated by hydro-

cyanic acid or creasote, and by mustard-poultice to the pit of 1 lie stomach.
At the same time any known cause of inflammation or obstruction must
if possible be removed, and as little mechanical interference with the

urinary organs practiced as the exigencies of the case permit.

Nephrotomy. The diagnosis and treatment of calculus in the kidney
come rather within the province of works on medicine. The surgeon is

sometimes consulted as to the possibility of removing a stone from the

kidney (or perhaps, more accurately speaking, from its pelvis), and the

attempt may be justifiable under certain circumstances, though hitherto

it has ended in disappointment. In a case lately under Mr. Callender's

care the stone was, I believe, found
;
but the patient died in other cases

the diagnosis has been at fault or the stone has not been in an accessible

position. Often, however, the stone is rather situated in a cavity near
the kidney than in the organ itself, and under these circumstances is

much more favorably situated for extraction.

Chronic nephritis, as a sequel of the acute and the other conditions

which lead to albuminuria, or Bright's disease, would form a subject too

extensive and too purely medical for the present place. I will content

myself with saying that in all surgical cases the state of the urine should
be carefully examined, and the surgeon should be familiar with the signs
of chronic degeneration of the kidney, since the}

7

powerfully influence

prognosis, and will often contraindicate operations and other active

treatment in diseases where otherwise they would be pressed upon the

patient.

Hsematuria. The passage of blood in the urine is a frequent symptom
both in medical and surgical practice ;

and although the treatment of

many of the conditions which give rise to it lies within the province of
the physician, yet it is necessary to review all of them for the purpose of

diagnosis.
The blood may come (1) from the kidney, including the ureter

; (2)
from the bladder, including the prostate gland ; (3) from the urethra.

1. The sources of renal haemorrhage are rupture or laceration of the

kidney by blow or fall, cancer of the kidney, and possibly other tumors
;

congestion from nephritis or from the use of certain drugs ;
the irritation

of a calculus, either in the kidney or ureter, to which may be added that
in some general diseases, such as purpura, the haemorrbagic diathesis,

scurvy, the " endemic luematuria," lately spoken of in Africa, blood

passes from the kidneys.
The diagnostic symptoms of such of these affections as lie within the

province of surgery will be found under their appropriate headings, to

which I will only add that the blood from the kidney is always intimately
mixed with the urine (giving it a dark porter-color), and that " as a

general rule, such urine, passed without pain or any other local symptom
whatever, is more likely to derive its blood from the kidney than else-

where "
(Sir H. Thompson). The urine should be carefully examined

microscopically, in order to determine the presence or absence of casts

of the kidney-tubes.

1 The common blister should not be used in the:-e cases, for fear of the absorption
of the cantharicles. A blister can be raised at once by the strong liquor ammoniae or

by chloroform, covered with a watch-glass or oiled silk.
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2. The sources of vesical haematuria are wound of the bladder or

prostate; tumor, cancerous or villous
;
calculus in the bladder; conges-

tion of the prostate gland ;
ulceration of the coats of the bladder or acute

congestion in cystitis.
Blood from the bladder is generally less intimately mixed with the

urine than that from the kidney ;
it very commonly clots in the bladder

and remains behind after the urine has been passed; the urine first passed
is often comparatively clear, while at the end of micturition the blood is

passed almost or quite pure. But these signs are not always to be im-

plicitly relied on, and the surgeon must examine the patient carefully for

the diagnostic symptoms of the affections above enumerated,
3. Urethral haemorrhage is caused by blows or wounds (including

laceration by the catheter), impacted calculus, rupture of the corpus
spongiosum in sexual intercourse or chordee

;
tumors in the urethra;

ulceration, chiefly in syphilis ; congestion in gonorrhoea or stricture.

The most reliable test of this source of haemorrhage is when it can be
detected as occurring independent of micturition, which can almost always
be done if the patient be carefully watched, or when the blood collects in

the urethra and forms a cast of it.

The source of the haemorrhage being determined and its supposed
cause, the treatment of the latter is of course the main indication, but
the haemorrhage itself sometimes requires treatment. The bladder may
be so abundantly occupied by clot as to require its disintegration and re-

moval piecemeal, by means of the injecting catheter
;
the amount of blood

from the kidney may be so alarming as to demand the administration of
internal styptics ;

urethral haemorrhage ma}' sometimes be controlled by
pressure, a metal catheter having first been passed ;

and perfect rest should
in all cases be enforced, whenever the bleeding is considerable.

Suppression of urine is an event which is almost certainly fatal, and
which must be carefully distinguished from retention. Obvious as this

distinction is, it is strange how often the mistake is still made. The
causes of suppression are general, while those of retention are local; the

bladder is found perfectly empty on passing a catheter, or almost so
;
the

patient experiences no difficulty in passing water, but has none to pass,
or only a very small quantity. He is troubled with vomiting and gener-
ally pain in the back, and is feverish; becomes stupid, perhaps delirious,
and then comatose, and almost always dies. Sir H. Thompson mentions
a case in which the patient recovered after forty-eight hours of complete
suppression, as I have known another similar one. The chief points in

the treatment are free action on the skin by the hot bath and vapor bath,
fomentations and leeches to the back, and free purgation.

DISEASES OF THE BLADDER.

Malformation. The bladder has been absent, the ureters opening into

the urethra, rectum, or vagina, but the malformation is a very rare one.

Congenital Cyst. Less uncommon is the presence of a u double blad-

der," or large congenital cyst, of which a remarkable instance is shown
in Fig. 344, which occurred in my own practice. Such cases cannot be

diagnosed or treated during life. Their main interest consists in know-

ing that such diverticula may occur, and may very easily become the
seats of a calculus, which then would present great difficulties in its

operative treatment.

Extroversion. The ordinary malformation of the bladder, however,
is extroversion. This condition depends on a malformation of the ab-
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FlO

dominal parietes. In most cases the whole of the hypogastric region is

deficient, from the navel to

the pubes. There is no um-
bilicus

;
the anterior wall of

the bladder is also deficient;

its posterior wall is attached

to the skin and projects from
the belly in the form of a red

prominence, bleeding read-

ily, and showing the slit-

like mouths of the ureters,
from which the urine can
be seen distilling. The pa-
rietes extend, however, in

some cases lower than the

umbilicus, which is then
natural. Bounding the ex-

troverted bladder is a double

ridge, like a V inverted,
which marks the coalescence

of the skin and bladder. The

penis is rudimentary, and is

marked by a groove on its

dorsal aspect, into the back
of which as it joins the

vesical membrane the semen
is discharged in adult life.

The prostate is hardly to be

discerned. The testicles are

generally natural. There is

often hernia on one or both
sides. The pubic syrnphysis
is often deficient.

The same malformation
OCCUrS in the female Sex Malformation of the bladder, showiug a large cyst, or false

also but much more rarely, bladder, which communicated with the true bladder. The

Tl- i nnt- np< -nrilv r>nmnli Position of parts has been reversed in the preparation, the
'

kidneys being seen below. The parts were taken from a male
cated with any malforma-
tion of the internal sexual

organs, and women so af-

flicted have borne children.

infant, who was born with retained testicles, a peculiar shape
of the abdomen, the parietes of which were deficient below, so

that the viscera protruded beneath the skin. There was a

nsevus of the skin of the pubes. The child throve for a few

days, then began to refuse the breast, passed blood in the water,
I he malformation IS per- and died on the eighth day. a, the large cyst lying above in

fectly Consistent with health,
the preparation. This was the true bladder ; its walls were

and I have Often Seen vi^Or-
much hypertrophied, and its interior covered with naevus

11 & ,3 u -4- T<-

"

tissue
>
from which doubtless the bleeding had come. The

OUS aCUlltS attectea Dy It. ItS
openings of the ureters and urethra were quite natural ; 6, the

inconveniences are the COn- secondary cyst, the walls of which were very thin and destitute

Stailt dribblino- of Urine and of muscle - Jt showed no trace of any vascular tissue on its

,i , -, n ,1 -i interior. It lay in the right side of the pelvis and right iliac
tne tendency OI toe exposed fossa . Death had evidently been caused by its pressure on the
membrane to bleed. The
latter infirmity may be cor-

rected by a plastic operation, Pathi Soc . Trans-j vol xvi> 169 st . George
,

s Hospilal
Which Was first Successfully Museum, Ser. xii, No. 115.

performed in this country
by me in the year 1863,

1 and a similar proceeding has been successfully

1
Lancet, 1863, vol. i, p. 714.

49

ureters. The kidneys, c, d, are seen to be much dilated and
absorbed by pressure, especially the left, and the ureters were
dilated and tortuous. The testicles lay close below the kid-
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repeated by Mr. J. Wood and other surgeons. It consists in bringing
two skin-flaps over the bladder, one turned with its cutaneous surface

downwards, so as to be in contact with the extroverted mucous mem-
brane

;
the other with its raw surface downwards and in contact with the

raw surface of the former. These being united to each other form a thick

bridge over the cleft, which may be afterwards implanted into the skin of
the abdomen till only a narrow orifice is left below, to which a bottle can

easily be applied. But the patient or his friends must be instructed to
wash out the cavity frequently with acidulated water, to prevent the for-

mation of phosphatic concretions. Attempts have been made to divert
the course of the ureters into the rectum, so as to form a cloaca there,
and obviate any incontinence of urine, but these have hitherto failed.

Inversion of the Bladder. In connection with malformations I may
mention the inversion of the female bladder which is sometimes met with
in childhood, and which though not due to malformation might easily be
mistaken for it. It seems to occur from constant straining in making
water, and the bladder projects through the urethra, as a pyriform red
vascular tumor in which the orifices of the ureters can be seen. On a
careless examination this might be mistaken for extroversion, or still

more fatally for a polypus, and it has nearly been tied on that supposi-
tion. Treatment by careful reduction, maintained by a catheter with a
bulbous end, and frequent cauterization of the expanded urethra with
the actual cautery, has been successful in restoring the power of retaining
the urine. 1

Hernia of the Bladder. The bladder may protrude as a hernia into the
scrotum or vagina, or may form part of the contents of an inguinal her-

nia in the male, or a femoral in the female. The occurrence is a rare

one, the diagnosis difficult, and in one case recorded by Pott the herni-

ated bladder was opened by mistake. When by careful examination, the

surgeon has reason to apprehend that the bladder is herniated i. e., when
pressure on the hernia always causes the immediate exit of urine, and
when a catheter passes into or towards the hernial orifice double care
should be exercised to reduce it and keep it reduced. In the female when
it protrudes into the vagina it forms one of the forms of vaginal cysto-
cele, which will be found treated of in a subsequent chapter.

Tumors of the Bladder. Many kinds of tumors have been found

springing from the walls of the bladder. The innocent tumors are warty
growths, potypi, and fibrous tumors. These, however, are rarely found,
and can hardly be diagnosed, at least in the male. They cause merely
symptoms of obstruction to the flow of urine, the cause of which it is

impossible exactly to discover. In the female, where the finger can be

passed into the bladder under chloroform, the diagnosis rmght be made
and the tumor removed by ligature. These tumors are too rare to require
more than a passing mention. But the tumors which are common!}' met
with in practice, and which give rise to definite symptoms of their own,
besides those which are due to the mere obstruction due to their position,
are the villous tumor and cancer.

Villous tumor of the bladder is usually innocent, both structurally and

surgically (see p. 376), though a cancerous tumor may also sometimes be
covered by villous processes of mucous membrane, as seen in Fig. 345.

The true villous growths, however, consist merely of numerous processes

exactly resembling the villi of the chorion in structure, very vascular,

1 Lowe, in Lancet, 1862, vol. i, p. 250.
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and often developed at different parts of the bladder, so as to form mul-

tiple growths, many of which are only perceptible on anatomical exami-

nation, and probably give rise to no symptoms. When the growth has

attained a size large enough to form a tumor (as in Fig. 340) it usually

gives rise to fits of hrematuria, which, however, as in that case, may be

extremely irregular, separated by long intermissions of perfect health.

The pain caused by this tumor depends apparently on its situation in the

Fio. 345. FIG. 346.

FIG. 345. A mass of malignant disease, growing out of a cyst on one side of the bladder, and pro-

jecting to a certain extent into its cavity. Its outward appearance is exactly that of villous tumor, and
it is only on microscopic examination that the difference is perceived. The disease had existed for

many years, and at times occasioned haemorrhage, the source of which could not be detected. From the

Museum of St. George's Hospital, Ser. xii, No. 24.

FIG. 346. Villous tumor of the bladder, from a patient set. eighty-one, who had suffered from attacks

of hsematuria occasionally for twenty years. The mass of the growth is seen to he connected with the

neck of the bladder. A portion consolidated by coagulum, so as to resemble a soft calculus, was found

loose in the bladder, and is represented in the corner of the figure. The patient had exhibited no dan-

gerous symptoms till shortly before his death, as the hsematuria had yielded to astringents. But a week
before his death complete retention of urine came on, requiring the use of the catheter, and a small

portion of the growth came away in the eye of the instrument, which on microscopical examination
revealed the nature of the disease. From a preparation in the Museum of St. George's Hospital, Ser.

xii, No. 113.

bladder. When a small tumor (whether villous or malignant) is growing
near the neck of the bladder and is tighth

? grasped by its muscular fibres

during each action of the bladder the pain is often very considerable,

indeed, I have known it to be agonizing, whilst a similar tumor might
exist in the fundus or upper part of the bladder with comparatively few

symptoms. The same applies to retention of urine as well as pain.
Cancer of the bladder is generally of the encephaloid variety. I have

not as yet met with any other form of cancer as a primary growth, though
authors admit the existence of scirrhus, and Sir H. Thompson has re-

corded one of epithelioma.
1 Other forms of cancer affect the bladder by

continuity, as in scirrhus of the rectum, epithelial cancer of the vagina,
etc. The symptoms of cancer of the bladder are usually persistent haema-

turia, "generally," says Sir H. Thompson, "occurring suddenly, and in

1 Path. Soc. Trans., vol. xviii, p. 162. There was a similar growth in the kidney.
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large quantities, rather than by frequent or continuous oozings from

capillary vessels, which latter mode is more characteristic of villous

growths." There is usually much distress from obstruction to micturi-
tion and from chronic cystitis, great pain in the bladder or perineum,
and shooting down the thighs or into the loins. The general health

usually soon suffers, and the glands in the iliac fossa or in the loins be-

come enlarged. Death generally occurs early.
As to the diagnosis of tumor of the bladder. This rests (a) on exclu-

sion of the other sources of haematuria, (6) on direct examination, (c) on
detection of portions of the growth in the urine.

Reference may be made to the section on Hsematuria (p. 767) for the

symptoms attending the various forms of bleeding from the urethra.
The patient must be carefully sounded, when not only will there be no
sensation or sound of stone, but the tumor ma}^ sometimes be easily felt.

Prostatic haemorrhage sometimes gives rise to a suspicion of tumor, but
the transient character of this affection will distinguish it, at any rate
from the haematuria due to malignant disease.

The tumor, when malignant, sometimes grows so rapidly as to fill the
bladder almost entirely, or projects as a large hard mass, easily felt with

FIG. 347.

Malignant disease, nearly filling the cavity of the bladder
;
a points to the ureter, which is somewhat

dilated
;
b shows the urethra and prostate quite unaffected

;
the disease being limited to the cavity of

the bladder. St. George's Hospital Museum, Ser. xii, No. 26.

the sound. But this is by no means common, and the absence of any
sensation of tumor does not go for much in the diagnosis. At other
times the surface of the tumor breaks down rapidly, and shreds of it

come away in the urine, the structure of which can easily be recognized
by microscopic examination, and it is said that separate cancer-cells

may be recognized in the urine
;
but mistakes are often made about this

from taking the cells of epithelium variously modified for cancer-cells,
and in cases of cancer it is so common for no such cells to be found, that

I think little importance is to be attributed to microscopic examination.
In cases of rapidly growing cancer, apart from all direct examination,

when once the diagnosis of stone and of prostatic haemorrhage is ex-

cluded, the course of the symptoms usually sufficiently indicates the na-

ture of the case.
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Diagnosis. To diagnose a villous growth is often a very difficult mat-

ter; in fact, the diagnosis is often made only conjecturally, by excluding
other sources of hsematuria. In a case, such as that from which the
illustration (Fig. 346, p. 771) was taken, where the symptoms < -xtcnd

over many years, and cannot be referred to prostatic causes, the diag-
nosis is extremely probable, and sometimes, as in that instance, is ren-

dered certain by the accidental escape or detachment of a portion of the
tumor.
The treatment of either of these forms of tumor can be only palliative,

i. e., directed to subdue pain by opiates and to check haemorrhage from
the bladder by astringents. In cancer the disease will probably prove
fatal within a few months. Cases of villous tumor run too irregular a
course to justify any confident prognosis. Sometimes, as in the case re-

ferred to above, the patient lives many years in moderate comfort. At
others the growth rapidly implicates the neck of the bladder, and the ex-

haustion caused by hoematuria and cystitis soon overcomes the patient's

powers.

Cystitis. Inflammation of the bladder is divided into three degrees,
acute, subacute, and chronic. Most of the cases which are seen in sur-

gical practice belong to the subacute or the chronic variety. The causes
are usually those which produce obstruction to the flow of water or direct

irritation of the mucous membrane. Thus cystitis is a frequent, or even
constant, complication of stricture and enlarged prostate ;

it is one of
the symptoms of stone or other foreign body in the bladder, and is very
liable to be caused by the retention of a catheter in the bladder. Frac-
tured spine usually produces cystitis, and cystitis is often produced by
the irritation from decomposing urine in other forms of paralysis where
the patient is unable to pass water. Some materials which are elimi-

nated b}
r the urine out of the blood having been taken as food or ab-

sorbed from the skin may cause cystitis. The familiar example of this

is the inflammation of the bladder sometimes produced by cantharides
taken into the stomach or applied as a blister. The bladder may also be
inflamed by the spread of inflammation from a neighboring organ, as in

gonorrhoea or in inflammation of the prostate. Finally, direct mechani-
cal violence, as in surgical operations, is a frequent cause of cystitis, and
it may originate spontaneously either after exposure to cold, or from
tubercular irritation, or the softening of tubercular deposit, or from no
known cause whatever.

Anatomy of Cystitis. Inflammation of the bladder commences always
on its mucous surface, the membrane becoming so loaded with blood as

to assume a dark-purple color, thickened and velvety, in some cases
coated with adherent lymph and phosphatic deposit from the urine, in

others ulcerated here and there. The irritation which accompanies it

produces frequent and spasmodic muscular action. Often the cause of
the affection involves obstruction, and consequently much straining to

make water, and from these circumstances muscular hypertrophy is a

constant phenomenon in cystitis, so that the muscular fibres stand out
under the mucous surface somewhat like the columnae carneae of the

heart, and they cross each other in every direction, leaving small spaces
or alveoli between them. To this condition the terms " columnar and
fasciculated bladder" are applied. The mucous coat of the bladder is

often protruded through the openings of these fasciculi, causing pouches,
which sometimes do not reach through the whole thickness of the walls

of the bladder (Fig. 374), while at other times they form distinct
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and definite projections (Fig. 375), often of very large size. Similar and
sometimes much larger pouches or cysts are found as congenital mal-
formations (Fig. 344).
The symptoms of cystitis in the acute form are general fever, great

pain in making water, frequency in micturition, bloody urine, soon turn-

ing purulent, pain and tenderness to pressure in the region of the blad-

der, and pain extending down the thigh and perineum ;
often also the

straining produces prolapsus or piles.
Formation of Eopy Mucus. We commonly see, however, the less se-

vere form, which is variously described as subacute or chronic, in which
the mucous membrane of the bladder secretes an abundant deposit of
alkaline mucus or muco-pus, and in which the urine is turbid and con-
tains a variable quantity of a mortary deposit usually called "ropy
mucus." This deposit is formed of phosphate of lime mixed with pus
and mucus, and is very viscid, clinging to the vessel when inverted and
slowly falling out in a mass. The supernatant urine, when examined

by the microscope, usually is found to contain a good deal of pus, and
the triple phosphate of ammonia and magnesia. This phosphate is also

sometimes found mixed with the phosphate of lime in the sediment. The
urine decomposes, becoming intensely alkaline and ammoniacal, whereas,
when the mucus is only in small quantity, though the deposit is itself

alkaline, the urine may be acid.
1

It appears, then, that the essential

cause of the decomposition of the urine is the mixture with it of the alka-

line mucus or muco-pus secreted by the walls of the bladder
;
and this

decomposition is connected, at any rate by some pathologists, with the
chemical composition of urea. Thus the formula for urea being C 2

H
4
N

2
O 2 ,

its elements are exactly the same as those of carbonate of ammonia,
minus 2 atoms of water. Thus 2 atoms of carbonic acid C

2
O

4 -f2
atoms of ammonia N

2
A

6
= C

2 4
N

2
H

6
deduct

2
H

2 (2 atoms of water),
and the result is as above, C

2
H

4
N

2 2 ,
or one atom of urea. This decom-

position readily ensues out of the body on heating urea with an alkali,
and the decomposition of the urine is regarded (and certainly with the

highest probability) as an analogous if not identical chemical change.
The carbonic acid partly goes to the base of the phosphate of lime, form-

ing carbonate of lirne, which is found to constitute a part of the mortary
mass, and the ammonia is partly set free, partly unites in forming the

ammonio-magnesian phosphate. This ammoniacal urine again acts as an
irritant on the bladder and propagates the inflammatory condition by
which it was caused

;
the inflammation may even spread up the ureters

to the pelvis of the kidney, exciting inflammation of its lining membrane,
in which case the urine will be secreted alkaline, and earthy phosphates
may be found on the renal calyces ;

sometimes the inflammation causes
the formation of small abscesses beneath the lining membrane of the

kidney, a condition to which the term pyelitis is applied.
Other changes occur also in the bladder besides the ordinary morbid

phenomena above described. Generally speaking the inflammation pro-
duces only muscular hypertrophy accompanied by no permanent change
of the mucous membrane; but in some cases organized inflammatory or
fibroid deposit may be found in the submucous coat. At other times de-

posits of pus (abscess of the bladder) occur in the thickness of its walls
;

and there are cases (though chiefly in stone or foreign body) where the

mucous coat is ulcerated, or even where ulceration extends through the
whole bladder and produces perforation. This ulceration is usually

1 Sir B. Brodie's works, vol. ii, p. 466.
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marked by acute localized agony in the part affected, much aggravated
by the contact of instruments. I remember meeting with it once in a

case of stone, where it persisted long after the removal of the calculus

(which was a very small one) by a single sitting of lithotrity, and ulti-

mately proved fatal by pyaemia.
Contraction and Dilatation of the Bladder. In these cases of cystitis

with hypertrophy the cavity of the bladder is usually contracted, and
often very much so. But there are many cases of passive obstruction in

which, on the contrary, the bladder is simply distended and much thinned.
" This condition occurs not in stricture, but in those cases of enlarged
prostate where, by reason of the size of the prostatic mass implicating
the muscular apparatus at the neck of the bladder, the viscus is incapaci-
tated from contracting and suffers passive distension." Thompson.

Treatment. The treatment of cystitis, like that of all surgical affec-

tions, to be rational and successful, must be guided by a knowledge of
its cause. In the rare cases where no cause can be ascertained the treat-

ment must be directed to soothing irritation and removing pain. For
these purposes rest in the horizontal posture, warm fomentations, warm
hip-baths, and opiates by the mouth or as suppositories are very useful.

In acute or subacute cases the application of leeches or cupping the peri-
neum is extremely beneficial. The bowels are to be kept open without

purging. Hyosc3'amus in large doses is often of great service. The
other medical means must be regulated by the acuteness of the attack

and the condition of the urine. If the latter be acid and the attack

moderately acute, no good can be done by local interference, nor by the

administration of the mineral acids
;

in fact, alkaline carbonates may
sometimes be given with advantage.
But in ordinary cases the attack is not acute, nor is there any doubt

about its cause. The presence of a stricture, an enlarged prostate, a

stone, a gonorrhoea, or an injury of the spine at once points out that the

cystitis is but a symptom, and that its cure must depend on the surgeon's
success in removing the cause on which it depends. Still even when this

is impossible, much, as Sir B. Brodie remarks, may be done towards re-

lieving the affection of the bladder. In cases which are purely chronic,

accompanied by copious secretion of mucus, but with little irritation,
and in which after death the bladder will be found rather dilated than

contracted, and thin rather than hypertrophied, a condition to which the

term catarrh of the bladder is properly applied, much good is done by
washing the bladder out and by injections acidulated with nitric or sul-

phuric acid. The exhibition of diluent or demulcent draughts in toler-

ably large quantities, or in some cases the balsams or turpentines, is

followed by improvement. In catarrh of the bladder the favorite rem-
edies are the decoction of uva ursi, or pareira brava, or a combination of

the two
;
in cases where there is somewhat more inflammation large doses

of the decoction of triticum repens, or a smaller quantity of buchu may
be given ;

alkalies and opiates being combined with these as circumstances
demand. Sir H. Thompson quotes with approbation a prescription of
Dr. Gross : one ounce and a half of the leaves of the uva ursi and half

an ounce of hops are infused for two hours in two pints of boiling water
in a covered vessel, a wineglassful to be taken several times a day. The
mere demulcents are used chiefly as vehicles for other medicines and as

diluting the urine
;
such are barley-water, gum-water, decoction of mal-

lows or of Irish moss, linseed-tea, etc. Caution is to be observed in

estimating the reaction of the urine. It does not follow because the

urine when passed is alkaline that the secretion is alkaline. Acid urine
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coming into an inflamed and irritable bladder will cause it to secrete

alkaline mucus, the decomposition of which soon turns the secretion

alkaline. In such cases there is generally obstruction, and the secretion

may be best made healthy by removing the obstruction, washing out the

bladder, and administering a soluble alkali, such as the citrate of potash.

Vesico-intestinal Fistula. This may be the place to mention the occa-

sional (though fortunately rare) occurrence of a fistulous communication
between the bladder and some part of the intestinal tube. This painful

symptom is found usually in cancer, but there are instances (of which I

have recorded a very remarkable one 1

)
in which the formation of the

opening seems due to common ulceration of the bowel. It occurs usu-

ally in the male sex, but sometimes also in the female. The communi-
cation is either with the large or small intestine. The appearance and
odor of the urine, and probably the pain in the part, first attract the pa-
tient's attention, and then the faecal matter can be detected either with

the eye or the microscope. As the opening enlarges, and especially
when the large bowel is the seat of the fistula, masses of solid faeces pass
into the bladder, causing obstruction of the urethra, and probably form-

ing the nucleus of a phosphatic stone. In such cases the lumps must be

broken up with a lithotrite
;
and if on careful examination the surgeon

is satisfied that the communication is with the sigmoid flexure, the de-

scending colon should be opened. This operation was performed in the

case under my care, and with temporary success. The patient was much
relieved and was about to resume his ordinary avocations, when a relapse
took place in an even severer form, and he died fourteen months after

the operation. The cause of death was found to be the formation of a

similar communication with the caecum, the original opening between the

bladder and sigmoid flexure having closed.

DISEASES OF THE PROSTATE.

Acute inflammation of the prostate is generally a consequence of gon-

orrhoea, biit may be caused also by injuries (one of the most frequent

being rough catheterization), by inflammation of the bladder, by stricture

setting up inflammation of the urethra behind the obstruction, by the

application of caustic, and by the lodgment of a calculus.

The symptoms of acute prostatitis are rigors, feverishness, pain, and
irritation in making water, with frequent calls to do so, pain in defseca-

tion, and pain radiating from the loins down the back, thighs, and peri-

neum. If there is any tendency to piles they will probably show them-

selves, on examination by the rectum, and this examination is found to

be very painful; the prostate is swollen, hard, hot, and very tender; and
if a catheter is passed, there is acute tenderness of the prostatic part of

the urethra. There will probably be some pus in the urine from inflam-

mation of the prostatic urethra, even irrespective of abscess, which,

however, is very liable to form. This is marked by the continuance of

the feverish condition for several days, with rigors, tension, and pulsation
in the region of the perineum and bladder. The difficulty of passing
water will also probably increase. Examination with the finger will now

prove that the hard prostatic tumor has given place to a soft swelling, in

which perhaps the surgeon may detect fluctuation, though from the awk-

1 Med.-Chir. Trans., vols. xlix and 1. See also Mr. Pennell's and Mr. Charles

Hawkins's cases there referred to.
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ward position in which it lies for palpation this is not always possible.
These abscesses are not, however, always wit tinted inside the capsule of
the gland, for very similar symptoms are caused by suppuration around
it periprostatic abscess.

The diagnosis of acute prostatitis is not usually dillicult if attention is

paid to the course of the symptoms, and the disease usually has a favor-

able issue. It generally subsides of itself, on the withdrawal of irrita-

tion, or under treatment, or else runs on to abscess, which bursts, with

free discharge into the urethra and a sudden relief to the symptoms.
But things may not go on so happily. Sometimes acute inflammation
leaves behind it the troublesome symptoms of chronic prostatitis, and I

have seen one striking case in which an abscess neglected and overlooked

proved fatal. The patient, a young man, was admitted into hospital in

a feverish and semi-unconscious condition, and was placed under the care

of the physician, as suffering from fever. A gonorrhoea! discharge being
detected the surgeon was called in

;
but he, not suspecting any connec-

tion between the gonorrhoea and the fever, made no accurate examination.
The patient soon died, and upon post-mortem examination no disease

whatever was found except an unusually large prostatic abscess, and the
inference was irresistible that if this had been detected and freely opened
his life might have been preserved.
The treatment of acute prostatitis, before abscess has formed, consists

in the very free application of leeches around the anus (or even, if it can
be tolerated, inside the bowel) with frequent hip-baths and constant warm
fomentations to the perineum, combined with the moderate use of anti-

mony if the patient is young and strong, and free purging. If retention

of urine takes place a catheter must be passed ;
otherwise it is very un-

desirable to irritate the parts in any way. But on the first indication of

suppuration an incision must be made into the softened part. This is

best done from the rectum. It is devoid of danger, and even if the pus
is not found the opening will probably relieve the congestion and the pus
will very likely make its way soon into the bowel. The opening is best
made by putting the patient under an anaesthetic, passing the duckbill

speculum into the rectum in the lithotomy position, and fully exposing
its anterior wall, though if he is not nervous no anaesthetic is absolutely
required. Some abscesses (chiefly I believe the periprostatic) are not

perceptible from the rectum, but fulness and tenderness may be made
out by palpation in the perineum. In these cases a deep exploratory
puncture should be made, with the left forefinger in the rectum, and if

pus is found the puncture should be extended into a moderately free in-

cision. In most cases no further ill consequences take place; but in ex-

ceptional instances the abscess bursts into the urethra also, and a recto-

urethral fistula follows, the consequences of which are most distressing,
and its cure very difficult. The treatment would be the same as in the
cases where a similar distressing event follows after lithotomy ;

but I

must allow that in the few cases of that complication which I have

treated, and seen under the treatment of others, the result has been dis-

appointing. I must refer to the section on Lithotorn}'.
Chronic Prostatitis. The acute disease may leave the prostate hard-

ened, somewhat enlarged and tender, with irritable bladder, frequent
desire to pass water, with some pus in the urine probably frequent
seminal emissions weight and pain in the rectum

;
some tenderness in

detaecation, pain in sexual intercourse, and loss of power in propelling
urine. This, like most chronic inflammations, is best treated b}' contin-

uous counter-irritation. Sir H. Thompson recommends the continuous
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counter-irritation of the perineum with nitrate of silver or acetum lyttae,
and the application to the prostatic portion of the urethra of a solution
of nitrate of silver ten to thirty grains to the ounce,

1 and the adminis-
tration of the bromide and iodide of potassium, with tonics, change of

air, and sea-bathing.
But it must be recollected that very similar symptoms may follow on

prostatic irritation and discharge, the result of gleet or of syphilis. The
subject of prostatic discharges and their treatment is not as yet com-

pletely understood. Mr. Lee has lately published some interesting lec-

tures on this topic to which I would refer the reader. (Lancet, 1875.
" Lectures delivered at the Royal College of Surgeons.")

Enlarged Prostate. Enlargement of the prostate gland is an affection

of old age ;
not that all. or the majority of old people, suffer from this

affection
;
but that it only occurs after the middle of life.

2
It consists

either of a hypertrophy of the prostate itself (Fig. 349) or of a tumor

developed in the neighborhood of the gland, but separated from it by a

capsule of fibrous tissue (Fig. 348), or of a combination of the two.

The enlargement very often affects

the whole of the gland, sometimes

only one side
;
sometimes it consists

chiefly of an abnormal development
of the central portion the uvula

vesicle, or third lobe as it is called.

The separate tumors consist of tissue

bearing great resemblance to that of

the prostate itself, but not perfectly

developed, just as in the adenoid
tumors which have a similar relation

A section of a prostate gland, in connection to the female breast. Sometimes, as

with which is a small tumor, separated from the ill Fig. 350, the enlarged prostate is

rest of the gland by a definite capsule and occu- ajso ulcerated On its Surface, and

thelium, and connected together by fine fibroid Ollt Such lllceratioil, the Veins around
tissue. There were the usual symptoms of en- the prostate gland (prostatic plexus)
larged prostate. The bladder is seen to be much become engorged and bleed into the
hypertrophied, and at the post-mortem examiua- . ? ,

tion was found full of purulent urine. The ure- bladder. I have seen the urine al-

ters, pelvis, and infundibula of the kidneys were most black with blood for many days
dilated, and the kidneys themselves contained

tOo-ether from this Cause. Hffimor-
numerous small abscesses. From the Museum of u * 4.u *. <- -i

St. George's Hospital, Ser.xii, No. 112.
rhage f ra the prostate IS easily
known by the absence of stone, by

the absence of all previous history and symptoms of cystitis, by the sud-

denness and copiousness of the bleeding (reminding one in this respect
of epistaxis), and by the enlargement of the organ. It rarely requires

any treatment. If it does, washing out the bladder with acidulated lo-

tions, and the administration of internal styptics, as acetate of lead or

gallic acid, would be indicated.

1 A catheter-syringe is manufactured with a piston in the stem and an eye at the
side This is filled like an ordinary syringe, the distance to which the piston is with-
drawn only permitting it to take up a small quantity of the solution. Then, when
it lias arrived at the desired spot (which is easily known by the patient's sensations),
the piston is slowly depressed while the eye is made to rotate round the circumference
of the urethra.

2 The researches of Sir II . Thompson (Syst. of Surg., vol. iv, p. 917) and of Dr.
Messer render it probable that enlargement appreciable on dissection exists in about

one-third, and enlargement causing symptoms in about one-tenth, of males over sixty.
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Symptoms of Enlarged Prostate. The first effect produced by enlarged

prostate is :i certain decree of difficulty and straining in making water,

which is most perceptible at the end of the evacuation. This is succeeded.
if treatment be neglected, by chronic cystitis. For in all obstruct ions

to the flow of urine, a certain amount being constantly left in the bladder,
the walls of the bladder are continually irritated

;
the urine as previously

explained becomes turbid and alkaline; the bladder is never fairly emp-
tied, and some of the residue of the urine must always be left, by which
the irritation is kept up and propagated.

1

Then, if the obstruction con-

tinues unrelieved, all the usual sequelae may ensue, dilatation of the uri-

nary passages, and uraemia, inflammation of the ureters and kidneys, and

pyelitis, and in either case speedy death.

Diagnoxi*. The diagnosis is generally very easy. The patient at first

believes himself to have stricture, and, of course, he may have both.

But a case of uncomplicated enlargement of the prostate is very easily

distinguished from one of stricture. The patient's age and the absence
of previous history of stricture make the diagnosis of enlarged prostate
most probable, and this is easity confirmed by examination from the rec-

tum, when the enlarged prostate will be felt as a hard tumor pressing
down into the bowel

;
or by passing an instrument after the patient has

made water, when it will be found that there is no obstacle till the point
of the catheter passes under the pubes, when by depressing the handle
between the patient's thighs the catheter can usually be easily made to

ride over it, and all the more so if a. full-sized instrument be used, which

is, of course, the direct reverse of what is found in stricture.

Treatment. Unless it has been long neglected, there is not usually
much difficulty in dealing with prostatic enlargement. A catheter should
be passed daily with all possible gentleness; if there is much muco-pus
in the urine the bladder should be washed out; if the enlargement of

the gland is considerable, as indicated by the large amount of residual

urine in the bladder after the patient has emptied it as much as he can,
the catheter should be passed more frequently, two or three times a day,
or even whenever the patient wishes to make water. The catheter should
not be tied in unless there is unusual trouble in passing it. This treat-

ment is palliative only, but I am under the impression that it does tend

to prevent the further growth of the disease, which seems to be quickened
by irritation. And it certainly saves the patient's life by obviating the

various complications which otherwise ensue. But it is beyond the power
of medicine to reduce the enlargement which has once formed.

The Prostatic Catheter. There are some cases (by no means so many
as has been taught) in which the passage of an ordinary full-sized cathe-

ter is difficult. Sometimes this depends on lateral enlargement, which

may be detected by exploration per rectum and an appropriate direction

given to the instrument. At other times it depends on the urethra being
really lengthened and pushed up into a vertical direction somewhat by the

tumor. When this is the case a "
prostatic catheter" must be passed in

order to reach the bladder. This is longer, and has a larger curve, than
the ordinary instrument.

These means will succeed in the great majority of cases. But there

are some in which no dexterity will succeed in reaching the bladder, either

from the extent of enlargement, or from the existence of false passages.

1
Surgical writers sometimes use language which conveys to students the idea that

the same urine is constantly retained in the bladder. This, of course, can hardly be

intended, but the bladder is excited to inflammation by its never being evacuated.



780 DISEASES OF THE URINARY ORGANS.

In such cases it has been recommended (and the recommendation is in-

dorsed by Sir B. Brodie, Works, ii, 527)* to thrust the catheter through
the substance of the prostate, as was done in the case from which Fig.
350 was taken. But this proceeding is now, I think, given up, at least

I have not of late years heard of its being done. When the enlargement
is not too considerable and the bladder can be felt behind the prostate,
most surgeons prefer to puncture from the rectum. I cannot say that

FIG. 349. FIG. 350.

FIG. 349. Bladder, symphysis pubis, and enormously enlarged prostate. A portion is removed from

the left wall of the bladder, to show the vertical ascent of the urethra as it enters the bladder. After

Sir H. Thompson.
FIG. 350. Great enlargement and ulcerationof the prostate gland. Retention of urine having taken

place it was relieved by forcibly thrusting a catheter through the substance of the prostate. A bougie
is inserted in the artificial paassage. A section has been made through one side of the enlarged pros-
tate to show the extent of the hypertrophy. From a preparation presented by Sir B. Brodie to the Mu-
seum of St. George's Hospital, Ser. xii, No. 109.

this appears best to myself, since the puncture will only give temporary
relief and the symptoms may recur. It is quite true that the irritation

may subside or the false passage may heal, and then the surgeon may suc-

ceed again in passing the catheter. But the same advantages also attend

what I conceive to be the better plan in these cases, viz., to puncture
above the pnbes.
Puncture of the Bladder above the Pubex. This is an operation of no

difficulty, and I believe of little danger, when the bladder is full}' dis-

tended. A puncture, or small incision, is made in the middle line im-

mediately above the pubes ;
and the fat, if there is much, may be broken

down with the director or handle of the knife. Then the finger will feel

the fluctuating bladder and a common trocar and canula, or a curved

one, if at hand, is passed in, and a piece of gum catheter passed through
to steady it and prevent its slipping out. After about a week or ten

days, when the track of the wound is consolidated, the instrument may
be removed, cleaned, and changed. The advantage of this puncture is

that the canula can be worn permanently with little or no inconvenience,
if it is necessary. A canula provided with a shield and stopcock is
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adapted, and the patient removes the ping when he wants to relieve hi*

bladder. He is thus spared all the annoyance of instrumentation. The
bladder, however, must be kept carefully washed out.

The only time I have as yet had occasion to perform this operation,
the patient (who was in a very bad state at the time) survived, and I

heard of him a year afterwards in good health and still wearing the
can u la.

Cancer of the Prostate. Cancer only rarely originates in the prostate

gland, though its primary occurrence there is indisputable, and in some
cases it remains confined to the organ. It gives rise to acute pain,

haemorrhage, and frequent micturition, in fact to many of the symptoms
of stone, and in a well-marked instance which occurred in my own prac-
tice, it was not till after repeated examination, and under anaesthesia,
that I fully satisfied myself of the absence of stone; but the distress

is usually even more acute than in stone, and the wasting and loss of
health are striking phenomena. There is more pain also in neighbor-
ing parts than is usually felt in stone in the bladder. When the tumor
has grown considerably it maj' be possible to assure one's self of its

nature by examination from the rectum
;
but at first it will simulate the

ordinary enlargement of advanced life, and these cases almost always
occur after middle age.

1 The cancer is of the encephaloid variety and
may spread to the neighboring organs, or may affect the inguinal glands,
or fragments of it may be found in the water in any of which cases the

diagnosis will be clear enough. Nothing can be done except to palliate
the patient's sufferings as best may be.

Tubercle is found in the prostate in cases where the whole urinary
tract is affected, and cysts of the prostate are spoken of, but only as
cavities formed by prostatic calculi, which will be described later on.

Hydatids have been found lodged in the neighborhood of the gland, and
have produced retention of urine by pressing on the bladder; but the
condition hardly allows of diagnosis before operation. The indication
will be to open the bladder in the most accessible situation on failing to

pass the catheter. Then the nature of the case will probably be recog-
nized, when the hydatids must be freely evacuated by incision, and all

remains of them frequently washed out.

DISEASES OF THE URETHRA.

Malformations. There are cases of congenital obliteration of the

urethra, but I am not aware that the deformity has been recognized
during life. In fact the infant generally dies very soon after birth, other-

wise there could be no difficulty in cutting down to the seat of obstruc-

tion, and opening the posterior part of the urethra, which seems gen-
erally natural.

Hypospadias and Epispadias. But the malformations about which
the surgeon is usually consulted are hypo- and epispadias. The former

is, in its minor degrees, a very common malformation, and one of no con-

sequence whatever. The urethra opens on the lower surface of the penis
at some distance behind the natural position of the meatus. When, as

is most usual, this opening is only a little behind the glans the patient
can pass water naturally, and the semen will be lodged fairly within the

vagina, so that there is no motive for surgical interference. The pre-

1 Sir H. Thompson says that it has also been noted in early childhood, but that no
cases are on record between the ages of eight and forty-one.
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puce also is in these cases usually somewhat misshaped, forming merely
a large flap on the dorsal surface of the glans, which falls in to the skin

of the penis on either side, but does not form a complete circle. Hypo-
spadias, however, in its higher grades is a very serious infirmity. The
urethra opens at the root of the penis, the urine runs down over the

thighs, so that the patient is obliged to make water sitting, and the semen
would be discharged externally, if the patient were capable of sexual
intercourse

;
but this is seldom the case, for the penis is bound down to

the scrotum by a firm band, which becomes very perceptible in erection,
and the organ curves downwards, somewhat as in chordee. This band
is probably the remnant of the undeveloped corpus spongiosum.

Elaborate attempts have been made to remedy this deformity by
plastic operations, but, as far as I can learn, hitherto without success.

Three several indications have to be fulfilled : (1) To liberate the penis,
so that it may assume its natural direction when erect

; (2) to form a

new urethra, so that the urine and semen ma}* find a channel to the

glans ;
and (3) to close the original opening. The penis is accordingly

dissected free of the scrotum, and raised up to the abdomen. The neigh-

boring skin is transplanted from the penis and scrotum in two layers laid

on each other by their bleeding surfaces, and with the cutaneous surface

of the inner flap turned towards the penis to form the new urethra, and
after these flaps have adhered and are healed, the fistulous orifice is re-

freshed and united to the new urethra, a catheter being kept in the

bladder. The attempt is worth making in healthy boys or young men,
and it is said to have been followed by partial success, so that a patient

previously unable to effect an entrance was rendered capable of sexual

intercourse, but the fistulous orifice remained. I have tried the operation
in early childhood, but should not feel disposed to repeat it at that age.
A very guarded opinion must be given as to the possibility of an infant

afflicted with this malformation ever being able to beget children.

The opposite malformation epispadias in which the urethra opens on
the dorsal aspect of the penis, is very much rarer, and is generally accom-

panied with great general malformation of the rest of the external genitals.
In its extreme degree it constitutes the extroversion of the bladder before

spoken of. Attempts have been made here also to put the parts in a more
natural condition by plastic operations. In fact the operation which I

performed for extroversion of the bladder was adapted from one which
had been practiced in epispadias. But it is very doubtful whether any
good can be done in such cases.

Stricture of the urethra is a disease which is very frequent in every
rank of life, but of which the worst and most complicated examples are

found amongst the poor, who do not understand the gravity of a com-

plaint which is so insidious at first, and who very often have not the time

or the means required for its successful treatment. I mention this, inas-

much as, like hernia, and like many other surgical affections, stricture

would not, generally speaking, prove formidable, certainty would very
seldom lead to death, if it were made the subject of early and intelligent
treatment.

Causes of Stricture The cause of stricture is in general either a low
inflammation of the submucous tissue of the urethra, or cicatrization, the

result of an injury. A very common cause of stricture seems to be the

persistence of a neglected ^gonorrhoeal discharge, and some surgeons
believe (and certainty with) much probability) that ulceration of the

urethra in gonorrhoea, surrfas is known to occur sometimes, may often
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prove the starting-point of cicatrization, and so of stricture. However,
speaking generally, it is impossible to prove anything of the kind

;
the

urethra at the seat of stricture displays more or less of induration and

thickening beneath its mucous surface, causing contraction of its canal,
but no such definite band as we should expect to be the result of the

cicatrization of an ulcer. And though there can be no question that

gonorrhoea is a frequent cause of stricture, yet in many cases of stricture

it is impossible to trace any connection with gonorrho3a, or indeed any
cause whatever.

Another cause of stricture may be syphilis. Fig. 352 is taken from a

case in which the healing of a syphilitic sore led to stricture at the meatus,
and I have introduced it also to show how great destruction is sometimes
allowed to take place from a disease in itself very readily curable. The

FIG. 351. FIG. 352.

FIG. 351. Stricture of the urethra about three inches from the

meatus urinarius, formed by a bridle which is seen crossing the

canal. A bristle is passed in above and below this bridle; the

dilatation of the canal behind the stricture will be noticed. From
a preparation presented by Sir B. Brodie to the Museum of St.

George's Hospital, Ser. xii, No. 49.

FIG. 352. Stricture at the orifice of the urethra, producing
dilatation of the whole urethra, and extensive ulceration with

abscesses in the tissues of the penis, communicating with the ulcer-

ated urethra. There were also several perinaeal abscesses. The
bladder is enormously hypertrophied and the kidneys were much
absorbed. The urine was of course alkaline and loaded with mucus
and pus. The patient died soon after his admission into hospital.
The stricture of the meatus is believed to have been caused by a

syphilitic sore contracted two and a half years previously.
; St.

George's Hospital Museum, Ser. xii, No. 60.

simplest means would, no doubt, have sufficed at first to cure this stric-

ture, which was, nevertheless, permitted to lead, through years of agony,
to the patient's death.

The most formidable form of stricture is that which follows traumatic

rupture of the wall of the urethra, after a fall or blow. This kind of stric-

ture is generally in the part which passes below the arch of the pubes,
although occasionally, from blows or wounds, it may occur elsewhere.
The resulting cicatrix is usually very dense, hard, and contractile, so
that even after complete dilatation it will recur again and again. It

constantly leads to fistula in perinaeo, and occasions death or serious

complications, in spite of the most judicious treatment.
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Seat of Stricture. The most common seat of stricture is said by Sir

B. Brodie to be the membranous portion of the urethra. The researches

of Sir II. Thompson have, however, proved that in the majority of the

specimens contained in museums the constriction is rather in the. bulbous
than in the membranous part, but it would be hardly possible to detect

the difference during life. Any anterior part of the canal may be the

seat of stricture, those at the meatns (Fig. 352) being generally the result

of accidental circumstances. Fig. 351 shows a -stricture in the spongy
portion of the urethra, and when this is the case it is very common to

find another farther back. Stricture again is said to be met with at the

prostatic portion or neck of the bladder, but its existence is denied by
the best authors. Sir H. Thompson has never met with a case. Stric-

tures are occasionally multiple. John Hunter speaks of having met with

a case in which there were six, but it is rare to find more than two or

three.

Forms of Stricture. The anatomical forms of stricture are various.

Fig. 351 shows an example of what is sometimes called the "bridle

stricture," in which the obstacle is caused by a bridle or band stretched

across the canal, which may with great probability be referred to past

ulceration, as may also be those (of which, however, no example has
fallen under my own notice) in which a lunated

FlG - 353 - fold occupies a part of the circumference of
the urethra, such as is often seen in the rectum
after the healing of an ulcer. More commonly
the obstruction is a mere narrowing of the

canal at the part affected, as if by a diaphragm
placed in it, the "annular" stricture. (Fig.

353.) When this diaphragm extends for some
distance under the mucous membrane on either

side of the point of greatest obstruction, it is

caneci the " indurated annular stricture," and
When a considerable part of the canal is con-

which a small circular hole is seen, Stllctcd it IS denominated a " tortuOUS " OF a
with a bristle passed through it. tt cartilaginous " Stricture.

^*5*1liS s'T The P''actical importance of these distinc-

NO. 56 A.

'

tions is not very great, except in regard to

the obstacles which may be experienced in

the forcible dilatation of the stricture. But it must be allowed that so

much is stricture (meaning thereby real organic material obstruction)

complicated by spasmodic action of the muscles around the urethra, and
of the muscular fibres which form part of it, that it is often very difficult

to determine during life how far the obstruction occupies the walls of the

tube, so that a stricture which during life had been supposed to extend
over a long distance has been found after death to have been, mechanically
speaking, insignificant.

The symptoms of stricture are at first simply mechanical difficulty in

making water, and consequent prolongation of the length of time re-

quired to satisfy the calls of nature, with (as the disease advances) some

straining, leading very likely to involuntary discharge of some of the

contents of the bowel, and prolapsus. Still, there is no evidence of any
alteration in the parts not immediately implicated in the stricture, or any
change in the functions

;
and the disease is, no doubt, easily under the

control of treatment. But if it is neglected, other graver symptoms super-

vene, which are partly mechanical and partly vital. The difficulty in

micturition may pass into total retention, and, with or without retention,
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very grave ulterior consequences may ensue. Any obstruction to tin-

flow of urine will lead, as it would if the urinary tract were a piece of

lifeless elastic tubing, to gradual loss of tone and distension of the part
behind the obstruction. Thus, in every such obstruction, whether from

impacted calculus (Fig. 377), stricture (Fig. 852), enlarged prostate

(Fig. 348), tumor of the bladder (Fig. 347), or any other cause apart
from the results of vital irritability, the consequences would be dilata-

tion of the part of the urethra behind the obstruction, of the bladder, of
the ureters, and finally of the pelves of the kidneys, leading to absorp-
tion of their cortical structure, suspension of the secretion, and death
from uram ic poisoning. But this supposes the absence of vital irrita-

bility, which is of course never entirely the case. Sometimes even in so

muscular an organ as the bladder the effects of pressure overcome those
of irritability, and it becomes distended and thinned. Even then, how-

ever, its walls are inflamed as well as thinned
;
but it is much more com-

mon in the bladder for the effects of irritation to overcome those of

pressure, so that the walls of the bladder are thickened and fasciculated,
and its cavity perhaps diminished, or certainly not increased. In the

urethra, on the contrary, which though muscular is much less so than
the bladder, and which is exposed more directly to the action of pressure,
there is almost always dilatation behind the stricture (unless relieved by
ulceration behind the obstruction, leading to urinary fistula), which in

stricture of the meatus may involve the whole of the urethra (Fig. 352).
But along with this, there is also inflammation of its walls, leading to

ulceration and abscess round the urethra. In the ureters we commonly
see only the effects of distension, the signs of inflammation being con-

fined to some vascularity of the mucous membrane not usually percepti-
ble after death. The kidneys are as often affected by inflammation as by
distension, and this shows itself generally in the form of small abscesses
scattered about the secreting structure of the organ (pyelitis), sometimes
associated with vascularity of the lining membrane of the pelvis and
calyces of the kidne}*, and depending on inflammation spreading up the
mucous tract.

Complications. Besides these fatal sequelae of stricture there are va-

rious complications which must be noticed.

Fistula in Perin&o. The most frequent is fistula in perin&o, when
the mucous surface of the urethra gives way behind the stricture and
allows the urine to make its way towards the surface gradually (the in-

flammatory condensation of the tissues around preventing extravasation
of any large quantity of urine) until it burrows through the skin and the
water passes through the unnatural channel, sometimes wholly but more
frequently in part, some of it escaping also from the meatus. There
are often more than one and sometimes many such fistula?, and they
open not only in the perineum but in the penis, scrotum, buttock, or

groin also.

Urinary Abscess. When the ulceration which leads to the escape of a
small quantity of urinous fluid from the urethra does not proceed to the

surface, but remains limited by inflammatory exudation (as in the cavi-

ties seen in Fig. 352), a small, hard, exquisitely painful swelling results,
which is generally situated in the perineum, and hence called "abscess
in perinseo ;" but, as it may be (as in the figure) in the penis or even in

the groin, the more general name "urinary abscess," now in common use,
is better.

Extravasation of Urine. Or again, instead of merely giving way by
a comparatively slow limited process of ulceration, the urethra may yield

50
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suddenly and entirely to the pressure,
1 when the urine is poured violently

out into the tissue of the perineum, scrotum, penis, etc. This is called

extravasation of urine. If the stricture be in the spongy body (as in

Fig. 351) the urine may be effused only into the penis, the perineum
being unaffected, but this is rare. Generally speaking, the stricture is

at or about the bulb of the urethra, and the urine is effused between the

triangular ligament (Camper's ligament or the superficial layer of the

deep perineal fascia) behind, and the deep layer of superficial fascia in

front. As the latter membrane is attached on either side to the rami of
the ischium and pubes, the effused fluid cannot pass on to the inner side

of the thighs. The attachment of the same membrane to the deep fascia

around the lower border of the transversus perinsei muscle prevents the
urine from passing backwards to the anus and buttock. But there is no
obstacle to its passing forwards to the scrotum, penis, and abdomen, and
this is, accordingly, the path it takes. As the inflamed and putrid urine

comes into contact with the cellular tissue it sets up acute phlegmonous
inflammation, rapidly running on to gangrene with its usual concomitant
of low typhoid surgical fever. At, or just below, Poupart's ligament, the

superficial fascia of the abdomen adheres to the deep fascia, i. e., there is

no subcutaneous cellular tissue, or very little, and there the inflammation
ceases at least for a time. Ultimately, it is said, the adhesions which
connect the deep and superficial fascia m&y be stretched, and the in-

flammation creep down the thigh ;
but this must be very rare, as the

patient usually dies if the inflammation does not stop before this takes

place.

JRupture of the Bladder. Finally, a still more terrible catastrophe may
occur, the rupture of the bladder, followed by extravasation of urine,

probably into the peritoneal cavity, which is necessarily fatal or into

the pelvic cellular tissue, which in all probability will be so. This is a

very rare effect of stricture, but undoubted examples of it are recorded.

It must not, however, be taken into account in the prognosis or treat-

ment of a case, being altogether exceptional.
Treatment of Stricture. Although many of the above-described symp-

toms are vital, the origin and source of the disease is purely mechanical,
and so must its treatment be at first. As a general rule, if an instrument
can once be introduced through the stricture or strictures into the blad-

der, the case becomes at once amenable to treatment. Nor is there any
difficulty in doing this in an uncomplicated case of recent spontaneous
stricture. But in old neglected cases and in the worse forms of traumatic
stricture it is exceedingly difficult, and in some cases impossible. To
these cases the term "impassable strictures "

is applied.
In endeavoring to pass an instrument for the first time in any case of

stricture its features should first be carefully studied. We should in the

first place endseavor to exclude the idea of mere spasm, or what is called

spasmodic stricture (p. 798), or of mere prostatic enlargement (p. 779),
and satisfy ourselves that the case is one really of organic stricture. A
reference to the above pages will indicate the diagnostic symptoms. The
urine should be examined (if the patient can pass any) to show the state

of the bladder; and the condition of that organ as to distension should

be carefully ascertained. When the bladder is considerably distended

it rises up from the pelvis into the abdomen, forming a definite rounded

tumor, perfectly dull to percussion, and sometimes rather sensitive to

1 This is often accompanied by a feeling of sudden relief to the painful sensation

of straining under which the patient has been suffering, and a deceptive lull occurs.
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pressure, which may reach up as Car as the umbilicus, and which can be

i'elt in the rectum (unless the prostate is very much enlarged), and fluc-

tuation can be communicated to the finger in the rectum by lapping on
the abdominal tumor. When, on the contrary, the abdominal muscles
are merely rigid from spasm (a condition not un frequently mistaken for

distension of the bladder) all these symptoms are absent except the

sensation of resistance above the pubes. There is no definite rounded

tumor, no dulness on percussion, no projection in the rectum, and, of

course, no fluctuation there.

Besides the above points, it is desirable (if the patient is a person whose
answers can be trusted) to know what has been about the usual size of

the stream latterly and what it is now, since, if there is a great difference

within a very short time it may fairly be conjectured that a good deal of

the clysuria depends on spasm. It is also important to ascertain what if

any attempts have been made already to pass an instrument, and whether

they have been accompanied by much patn and bleeding, in which case

the existence of a false passage may be suspected if the instrument failed

to draw off the water.

Catheterization. When the surgeon has reason to diagnose the exist-

ence of organic or permanent stricture, an instrument should be passed
at the earliest convenient moment. This need not necessarily be imme-

diately after the case is seen, for if there is no retention of urine an in-

terval of rest in bed, with a warm bath every night, and abstinence from
ain- recent cause of excitement, may form a good preparative, and facili-

tate the introduction of the catheter or bougie.

Surgeons vary as to the kind of instrument which the}^ habitually em-

ploy at the commencement of a case of stricture. Some prefer the com-
mon metal catheter, others the gum catheter with or without stilet, others
a probe-pointed or simple flexible bougie, others a solid metal bougie.
The matter is more one of individual preference and of habit than of

rule, and is hardly fit for discussion in an elementary work. But what-
ever instrument is used, dexterity in its management and the utmost

gentleness in its introduction are essential both to the comfort of the

patient and to the success of the treatment. Dexterity can only be ac-

quired by practice, and therefore it is of the utmost importance for stu-

dents to embrace every opportunity of practicing the passing of catheters
on the dead subject and on those who require the passage of a catheter
without any obstruction, before undertaking the treatment of a really
difficult case. In the natural condition of things there are only two ma-
terial obstacles to the introduction of an instrument, viz., hitching the

point in one of the lacunae of the urethra, and pressing it against the

triangular ligament as the point dips under the pubes. The former
hitch occurs at any part of the spongy portion, very commonly near the
meatus. Both can easily be overcome by withdrawing the instrument a
little and allowing it to find its own way without the use of any force.

In dexterous hands a solid instrument, or even a metal catheter, appears
rather to drop into the bladder by its own weight than to be pushed into

it
;
and this dexterity is very well acquired by practicing on the dead

subject until the art of passing the catheter easily with one hand is per-

fectly familiar. Though the difficulty from spasm and pain does not exist

in the dead subject, yet the laxity of the tissues causes a difficulty of its

own, and if a man can pass instruments with perfect ease on the dead he
has gained a most important advantage for commencing his practice on
the living.

Besides these merely mechanical obstacles, however, there is the diffi-
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culty resulting, particularly in nervous persons, from real or apprehended
pain, throwing the muscles around the membranous part of the urethra
into spasmodic action. This sometimes produces contraction of other

parts of the canal
;
but as a rule the spasmodic resistance is not met with

till the point of the catheter passes under the pubes. If the instrument
be gently held (rather than pressed) against the contracted part of the
tube the spasm will probably soon relax and the instrument jump into

the bladder. Catheters are passed either in the erect or recumbent posi-
tion. This depends in a great measure on the circumstances of the case

and the habitual practice of the surgeon. Most surgeons prefer to pass
instruments with the patient standing against the wall, perfectly erect,
with his feet resting against the wall, and the surgeon seated in front of
him

;
but if the patient is nervous or unaccustomed to instruments he

may easily faint, and the surgeon must he prepared for that event.

False Passage. When after experiencing some resistance the instru-

ment is pressed forward, makes a sudden jump and remains fixed, while

the patient complains of pain and loses some blood, the surgeon may con-

clude that a "false passage" has been made. No further attempt to

pass an instrument should be made for a few days under these circum-

stances. It is rare for any formidable symptoms to ensue, for the false

passage, being valvular towards the bladder, the urine does not find its

way into it, and there is seldom any serious bleeding.

My own practice in commencing the treatment of a case of stricture

is first to use a very small gum catheter without a stilet. If this passes

easily I take a larger size until the measure of the stricture is taken. If

it passes, but with much difficulty, it is best, if circumstances permit,
to tie it in for a couple of days or so. If this is tolerated the case will be
found much more tractable.

Gradual and Rapid Dilatation of Stricture. The two most common
plans of treatment are by gradual and by rapid dilatation. In the former,
after an instrument has been passed once or twice on successive or alter-

nate days, the next larger size is taken, and so on until in a few weeks
the stricture is dilated so as to admit a catheter the natural size of the

tube. This size of course varies in different persons. In practice the No.
10 of our ordinary English scale may be taken as an average.

1 The pa-
tient is then taught to pass a similar catheter for himself, and the sur-

geon gives him such directions as to the frequency of passing it as he

thinks fit, once or twice a week, according to the apparent tendency of

the stricture to contract
;
and he is to be told that although after a few

years it may no longer be necessary to do this so often, yet that it is

dangerous to neglect the occasional passage of an instrument in order

to ascertain whether there is any tendency to renewed contraction, on
the first suspicion of which he should immediately consult a surgeon.

Rapid Dilatation. The other method, by rapid dilatation, is one which
lias been long a favorite plan of treating stricture at St. George's Hos-

pital, and which Mr. Savory has recently strongly recommended from
his experience at St. Bartholomew's. 2

It is a very convenient and very

1 The normal calibre of the male urethra is generally believed to be represented
bv a tube about one inch in circumference. Dr. Fessenden N. Otis, of New York,
believes that this is too low. He says that he has met with two cases in which calculi

measuring 1 in. in their largest and 1| to 1 in. in their smallest circumference

passed without any incision, and that he has measured urethra? even larger than this.

He also figures an instrument for measuring the size of the urethra behind the

meatus. Lancet, July 11, 1874. But in practice the patient may be well satisfied

when even No. 8 can be easily introduced.
8 See St. Earth. Hosp. Reports, vol. ix.
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rapid method of treating cases in which confinement to bed is not ob-

jected to
;
and is therefore peculiarly appropriate to hospital practice.

As much progress may often be made in the dilatation of a stricture in

ten days by this method as would have been in a month by that of grad-
ual dilatation. I cannot better describe the plan than in Mr. Savory's
words :

"After an instrument has been introduced and secured the patient

should, of course, lie quiet in the great majority of cases he will rest

most comfortably on his back. It is well to move it slightly and very
gently in the urethra from time to time. This gives the surgeon addi-

tional assurance that all is right, and tells him at once the degree of

progress that has been made by the loosening of the stricture. The
instrument may be either withdrawn at the end of twenty-four hours,
and one a size larger introduced, or it may be left for two or three days,
when it may be replaced by a much larger one. As a rule I change the

first instrument, if it be a small one (No. 1, 2, or 3), at the end of twenty-
four or forty-eight hours, when I can usually pass No. 4 or 5, leaving that

in for two or three days, when No. 7, 8, or 9 can be easily substituted.

As to change of instrument, I am chiefly guided by the size of the cathe-

ter and the amount of suffering experienced by the patient. A large
instrument may be retained longer than a small one, and the withdrawal
of the original instrument and the substitution of another often gives
relief when the patient is restless. Of course, patients vary much in

their ability to bear a catheter in the urethra. To some it seems to give
little or no trouble

; they make no complaint, feed and sleep well, and,
in short, give no signs of disturbance of any kind

;
while others complain

very loudly, declare their utter inability to bear the instrument any longer,
and urgently demand its withdrawal, sometimes withdrawing it them-
selves. In my experience these latter cases form the exception to the

rule, and even in these I think the difficulty may usually be overcome.
In the worst cases of stricture, where only the smallest instruments can
be passed, the chief difficulty in treatment is overcome if an instrument
can be retained for twenty -four or forty-eight hours.

" In my opinion the mode of action of this plan of treatment contrasts

favorably with that of any other. The stricture is overcome, the abnor-
mal tissue is removed, by constant pressure. The great influence of pres-
sure in producing absorption is a well-recognized fact. We are familiar

not only with many physiological, but also with many pathological illus-

trations of its potency. And it comes in very happily for the remedy
of stricture. When an instrument is then introduced it is tightly grasped
by the contracted portion of the canal, but is loose and free elsewhere,
so that pressure is brought to bear at the very spot where it is required,
and there only ;

and in proportion to the amount of good effected is the

degree of its action reduced. It acts not by mechanical force, but by a

physiological process. Of all methods of treatment this undoes the mis-

chief in the most natural manner
;
and herein, I submit, is its claim to

be considered the best."

The drawbacks to the plan, besides the confinement which it entails,
are that in some patients the retention of the instrument causes pain
and inflammation, and that frequently, if after-treatment be neglected,
the recontraction is even more rapid than the dilatation has been. But
the former danger can easily be guarded against by carefully watching
the case and withdrawing the catheter if it really seems to be setting up
mischief, of which the condition of the urine will be even a more trust-

worthy guide than the complaints of the patient. And the tendency to
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recontraction after cure can easily be obviated by a somewhat more fre-

quent passage of the catheter than is needed after gradual dilatation.

Method of Tying a Catheter in the Bladder. A few directions are
needed as to the mode of tying in a catheter. This can be done in va-

rious ways. The easiest, though not the most secure, is to tie a tape
round the end of the catheter with a clove hitch, or to pass tapes through
the rings made on the ends of catheters which are intended to be retained,
and then to secure the ends of the tapes under one or two pieces of strap-

ping rolled circularly round the penis. The insecurity of this plan de-

pends on the loosening of the strapping by the various conditions of erec-

tion and flaccidity of the penis.
1 A more secure plan is to pass the tapes

which hold the catheter through the substance of a T-bandage, or of a

broader piece of tape arranged after the manner of a T-bandage. The

tape attached to the catheter ought to be loose enough to allow the instru-

ment a little movement in the bladder but tight enough not to permit
it to slip out. The T-bandage should be as tight as is comfortable to the

patient.
Mr. Savory believes that a silver instrument can be as conveniently

retained as a gum catheter. My own inclines to the general opinion that

a soft catheter is less irritating than a metallic one; but the difference is

certainly not very great.
The same instrument should not be left in the bladder too long. I

once saw a case in which the prolonged retention of a metal catheter in

the bladder caused ulceration of its coats and perforation leading into

the peritoneal cavity. This is of course very rare, but it is very common
to see a catheter become coated with phosphatic deposits, and this in-

creases the irritation of the bladder.

So much for the treatment of strictures in which the catheter can be

passed.
Treatment of Impassable Stricture. Should the surgeon be unable to

pass any instrument, the treatment of the case will vary according as

there is or is not retention. When there is not, the attempt will be put
off till another day, the patient being prepared for the renewed attempt
as above prescribed (p. 786). But if he is suffering from retention of

urine, unless the bladder be distended to an alarming extent, a full dose
of laudanum (say 30 or 40 drops) should be given in a little hot water,
and he should be put into a hot bath until he begins to feel faint. Then
if the retention has been relieved in the bath (which is often the case) he

should be put to bed and left quiet till another day, otherwise the surgeon
should try to introduce the catheter while the patient is still in the bath.

If this attempt also fails, careful examination is to be made to ascertain

how far the distension of the bladder has gone and whether there is any
sign of fulness or great pain in the perineum. If not, the same meas-
ures may be repeated, and I have seen cases treated with success after nu-

merous repetitions of such attempts ;
but they are of course not free from

the risk of extravasation of urine occurring unexpectedly, on which ac-

count Mr. Cock2 recommends the puncture of the bladder per rectum in

preference to perseverance in the attempt to pass the catheter when a

patient and sufficient trial has proved fruitless. At any rate, at some

period or other, surgical relief must be given. Three courses are open,
to puncture the distended bladder from the rectum or above the pubes,

1 For private patients who have to wear a catheter, a little apparatus is sold to

buckle round the penis, with rings to which the catheter is attached.
2 Med.-Chir. Trans., vol. xxxv, p. 153.
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or to force a way into it with the catheter. The latter (" forced ratheter-

ization") is no longer employed, except possibly by some surgeons in

cases of great enlargement of the prostate, under which heading it has

been discussed

Puncture, of the, bladder from flic -n-chnn is :i simple operation, and in

the cases which I have seen it has proved quite as successful as the con-

dition of the patients permitted. It is to be employed in impassable
strictures at such a time as in the judgment of the surgeon is desirable.

It must be remembered that, even allowing that ultimately the retention

of urine may be relieved, whether instrumentally or otherwise, before ex-

travasation occurs, this argument is not of itself conclusive, in order to

show that the operation of puncture is not desirable, since every hour

which elapses increases the patient's sufferings and the inflammation of

the urinary organs, while the repose that follows the puncture is of course

complete ;
and after the canula has been retained some time in the bladder,

the stricture being no longer irritated by constant straining and the con-

tact of inflamed urine, will probably become much more tractable. The
matter must be left to the surgeon's judgment, weighing the circum-

stances of each case. The fact that no case of stricture has been admitted

into St. George's Hospital which was held to require puncture by the

rectum from the time of Sir E. Home down to the year 1852, when Mr.

Cock's paper was read at the Medico-Chirurgical Society, certainly shows

that the operation is not often rigidly necessary ;
while the fact that it

has been very frequently performed there in the comparatively few years
which have elapsed since that date proves that Mr. Cock succeeded in

showing that in man}- cases, even if not rigidly necessary, its more early

performance is advisable. The operation itself is done thus. The patient
is put up in the lithotomy position and had better be narcotized. The

surgeon, being provided with a long curved trocar and canula made for

the purpose, examines the bladder with great care with his left forefinger
in the rectum in order to define the posterior border of the prostate gland,
and to make himself stire that the fluctuation of the urine in the bladder

can be felt with that finger when percussion is made on the bladder above

the pubes. Having ascertained this beyond doubt, he passes the canula,
without the trocar, up the rectum and fixes it with his left forefinger just
behind the prostate on the place where the fluctuation of the bladder is

felt. His assistant holds the shield of the canula in this exact position
while he takes the trocar, passes it through the canula, and then drives

it into the bladder with a decisive plunge, as though he wished to bring
it out through the abdominal wall above the pubes. There can be .no

risk in plunging it in boldly, if the bladder is well distended, while if it

be more gently introduced it may either not perforate the bladder at all,

or to so short a distance as to slip away again readily. It is well to pass
a long piece of gum catheter through the canula in order to fix it more

securely in the bladder, and it is to be tied in in much the same way as a

catheter (see p. 790). The canula is not to be stopped, but the urine can

be conducted into a vessel below the bed by fixing an india-rubber tube

to it
;
otherwise it must soak into oakum or tow, which is to be frequently

changed. After seven to ten days a cautious attempt should be again
made to pass the catheter, and if this is successful the canula is to be

withdrawn
;
otherwise it may be left even for as long as a month. In a

case under my own care, however, it became necessary to withdraw it

after about three weeks, in consequence of the diarrhoea caused by the

dribbling of water into the rectum, although no instrument could be in-
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troduced. The patient, however, was relieved of his retention and was
satisfied with this relief, and so I lost sight of him.

Puncture of the bladder above the pubes is not usually necessary in

cases of stricture unless when they are complicated with extreme enlarge-
ment of the prostate gland. Moderate enlargement of the prostate does
not preclude the possibility of puncture per rectum as shown by a prep-
aration in the Museum of St. George's Hospital from a patient of Mr.

Tatum, in whom the canula slipped out accidentally and the puncture was

repeated. No difficulty was experienced either time, though there was
considerable enlargement of the prostate gland. The operation of punc-
ture above the pubes has been described in speaking of enlarged prostate.

The aspirator has of late been often used for the relief of stricture, by
evacuating the bladder above the pubes. I hope it is not merely from

ignorance that I am somewhat skeptical as to the real value of this method
of puncturing the bladder. No doubt it will afford relief for the time,
and without any serious danger if the bladder is much distended, but
the puncture will heal immediately and the relief will be transient. In

severe strictures, when any operation for puncture of the bladder is re-

quired, my own impression is that the operation through the rectum will

ultimately be found to be the most serviceable. At the same time, the

use of the aspirator is perfectly rational, and further experience will teach
us its real value.

Treatment where there is no Retention. Such is the treatment of im-

passable stricture when complicated with retention of urine. There are,

however, strictures which the surgeon finds impassable, and yet there is

no retention. In such cases much time and patience should be employed.
Rest in bed, free purgation, and the constant use of the warm bath, will

get the organs into a quiet state, and some day the surgeon will succeed
in reaching the bladder, an attempt which is greatly facilitated by anaes-

thesia. But if he does not, what must be done? The patient is, perhaps,
free from retention while quiet, but is liable to it at any time after exer-

cise, exposure to weather, drinking, or sexual intercourse, and his life is

made a torment to him by constant ineffectual instrumentation. For
such cases there is no resource except the old operation for stricture

called "la boutonniere," or perineal section, which must be carefully

distinguished from Syme's operation, or external urethrotomy on a

grooved staff, an operation which can only be performed when the stric-

ture is not impassable.
1

Perineal Section. The operation of perineal section is thus performed.
The patient is to be secured in the lithotomy position, the perineum
having been shaved. A large grooved staff is to be passed down to the

anterior face of the stricture and carefully maintained in position by an

assistant. If a false passage is known or suspected to exist, the surgeon
must take the greatest care to ascertain that the staff has not passed
down it, but is in the middle line, i. e., in the urethra. If there is a

fistula in perinaao through which a director or female catheter can be

passed into the bladder, as is often the case, it facilitates the operation

very materially.
An incision should now be made in the raphe of the perineum in nearly

its whole extent. As the incision must deepen at its lower part, it saves

time and lessens the risk of losing the middle line to make this incision

1 Mr. Syme used to dwell with characteristic force on the fact, in which all surgeons
of much experience in urinary diseases concur, that there are really very few stric-

tures which are impassable, if only the surgeon is dexterous and patient. The necessity
for perineal section ought, to say the least, to occur very rarely.



ABSCESS IN PERIN^EO. 793

boldly by placing the left forefinger in the rectum as a guide ;
then plunging

UK- knil'c with its edge upwards <lci>p into the perineum above the finger,
so as just to avoid the rectum, and cutting outwards. The staff is then
to be exposed by reversing the knife and dissecting carefully until its

point is reached. Now commences the difficult part of the operation,
the attempt to find the posterior part of the urethra by a dissection con-

ducted along the course of the canal. If there is an instrument passed
through a fistulous passage into the bladder, the posterior part of the

urethra cannot of course he missed, but it does not follow that the dis-

section will be conducted along the urethra, still less when there is no such

guide. Indeed, I have seen, after death from this operation, anatomical
evidence that the surgeon had made a kind of artificial urethra, i.e., had
dissected along the side of the urethra, leaving the stricture on one side

only very imperfectly, if at all, divided. The parts should of course be
held asunder, and the urethra looked for as carefully as possible. But it

is seldom possible to see any distinction between the structures, and the

only precaution which can be taken is to keep steadily in the middle line

until, possibly, a gush of urine takes place and the director can be .passed
into the bladder. In any case even when the surgeon cannot assure him-
self of the position of the urethra, it is always easy to reach the neck of

the bladder by putting the left forefinger on the edge of the subpubic
ligament always easily felt when the tissues of the perineum have been
divided deeply enough, and then entering the knife below it. And I have
known a successful issue in such a case, though the surgeon has not been
conscious of exposing the vesical portion of the urethra. When the

director has been passed into the bladder, a catheter should if possible
be conducted along it from the wound, and tied in. If, however, it is not

possible to get the catheter into the bladder at once, the operation may
nevertheless be quite successful ifonly the stricture has been freely divided.
The patient should be left alone for a few days, and when the parts have
consolidated somewhat, but not so much as to oppose the obstacle of

cicatrization, an instrument will probably be easily passed under chloro-

form. I have followed this course with complete success. The instru-

ment must be changed as often as is necessary, at first, perhaps, every
three days, and afterwards every five or seven (an anaesthetic being given,
if it is absolutely required) until the parts have completely cicatrized.

And after this, as after every other method of dilating stricture, the
dilatation must be maintained by the constant passage of instruments.

Treatment. The complications of abscess and fistula in perinseo are

unfortunately very common. The former, however, rarely leads in itself

to any graver consequence than considerable pain to the patient and con-

finement to bed for a time. The abscess in perinseo is rarely of large size.

It commonly forms a small hard very painful lump in the central line,
much too small and deep to permit any fluctuation to be felt, but known
to be an abscess by the presence of stricture, by the pain, and usually
also by rigors and other feverish symptoms. No time should be lost in

laying it open ;
it would be very reprehensible to wait until the matter

has come forward, and till the surgeon can feel fluctuation. The patient
should be brought to the edge of the bed, placed in the lithotom^y posi-

tion, and a deep puncture should be made with a lancet or (better) with
a scalpel, great care being taken to keep in the middle line, when matter
mixed with urine, and usually very foul, will be evacuated, to the great
relief of the patient. It is undesirable to tease him at first with instru-

ments. The urine very seldom comes through the wound, for though
the abscess is formed by ulceration of the urethra its small orifice is
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generally closed by inflammation, otherwise the pus would flow out by
the urethra and there would be little pain and no pressure on the tube,
or increase of dysuria. Even if urine do escape, the cure of the stric-

ture will soon cure the fistula.

Treatment of Fistula in Perinseo. Fistula in perinseo is generally the
result of a much more chronic action than abscess. Their origin is in

some sense the same, only that of abscess is accompanied by more irrita-

tion, probably from the greater putridity of the urine
;
while the fistula

results from the gradual extension of ulceration from the urethra to the

surface with no increase of the obstruction, and few if any symptoms.
These fistulas accompan}r all kinds of tight strictures, but are particularly

prone to accompany the traumatic, which are the tightest of all. They
have been known in such cases to form the only channel for the urine,
the urethra being absolutely obliterated. Such unnatural channels, how-

ever, can never properly replace the natural urethra
; they are very

liable to partial obstruction from sabulous deposit, causing low inflam-

mation of the urethra .and bladder behind them, and they are a source of

great discomfort to the patient, by incapacitating him from passing water
in the usual manner. Their cure is to be sought in the restoration of the

proper channel for the urine, by passing catheters increasing gradually
in size, or by otherwise dilating the urethra to its normal extent. When
this is done, the fistula will generally close of itself. If it does not, the

reason usually is that a drop of water passes into the urethral end of the

fistula every now and then and keeps it irritated. The best way to pre-
vent this is by instructing the patient in the use of the catheter till he

can easily pass a full-sized instrument for himself. This he must do every
time he wants to make water, and must stop the end of it with his finger
as he withdraws it, so that no drop of urine can get into the mouth of the

fistula. This plan, if sedulously persevered in for a week or two, can hardly
fail to cure the fistula, unless its persistence depends on the chronic

thickening and low inflammation of its walls, in which case the tissue

should be destroyed by passing a red-hot wire down the fistula, or by
passing a wire down the fistula to meet a catheter passed into the urethra

and then connecting the wire with the galvanic battery, or sometimes
these fistulse heal on the stimulation of their walls with the tinct. lyttee,

or by means of a probe coated with the nitrate of silver. In some very
rare cases, a plastic operation may be justifiable. The tissue through
which the fistula runs is laid open freely and deeply until the urethra is

reached, a grooved staff having been previously passed. All the diseased

tissue which can be recognized is pared away and the parts sewn together,
a catheter being kept in the bladder. Such an operation, however, is very

rarely indeed called for.

Urinary fistulse may also be produced by other causes, such as the im-

paction of a foreign body, a wound, as in lithotomy, and in rare cases by
the bursting of an abscess into the urethra. I once saw a very health}^-

looking man with a large fistula of which he could give no account, except
that it appeared to him to form after prolonged sitting on the driving-

box, and who certainly had no stricture. In some wounds or injuries of

the urethra the tube becomes completely obliterated, and this gives rise

to the most obstinate form of fistula.

Ante-scrotal Fistula. The most difficult form of urinary fistula to treat

is that which opens in front of the scrotum, called on that account "ante-

scrotal fistula." It is caused usually by syphilitic sores on the skin,

which, having become phagedenic, have opened into the urethra, or by

sloughing, the result of accident. The main obstacle to their closure is
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the constant disturbance of their edges by the varying size of the penis
in erection, and this is especially the case after plastic operations, for the

sutures which have been put in seem to act as irritants, and the patient
is very liable to frequent erections. Patience, however, on the part of

the surgeon and the patient will usually procure their healing after re-

peated operations. I once saw a case of ante-scrota! fistula from injury,
in which thirteen operations were practiced, and ultimately the fistula

was perfectly cured. In these cases it is well to dissect up the skin freely
around the fistula and to make free lateral incisions, so that the edges of

the incision may meet over the fistula without any tension whatever. It

may even be necessary to transplant flaps from the neighboring part of

the penis, and to divide the prepuce freely from the glans, in order that

the erection of the penis shall produce as little effect on the wounds as

possible. The wound is to be united either longitudually or transversely,
as may seem to produce least tension on the sutures. The evacuation of

the urine is very troublesome after such operations. It is best, on the

whole, I think, for the surgeon himself to pass a metal instrument three

times a day with all imaginable care not to disturb the sutures, and to

stop the catheter while he withdraws it. If a catheter is tied in it irri-

tates the wound, and the urine is apt to dribble away beside it.

Recurrent Strictures. There are cases of urinary fistula with stricture

in which the stricture can be passed, but cannot be dilated. The patient
suffers constantly from rigors

1 after the passage of the instrument, and

any progress that may be made at one time is soon lost again. In such
cases the stricture must be divided either by internal or external urethro-

tomy.
Syme's operation that of external urethrotomy on a grooved staff is

thus performed. The patient being in the lithotomy position, a "shoul-
dered" staff is passed into the bladder, viz., a staff which is narrower at

the end than it is in the stem. We may suppose that the end which

passes through the stricture into the bladder is the size of No. 1 or No. 2

catheter, while the stem is the size of No. 8 or No. 10. At the junction
of the two parts there will be a projecting "shoulder," and this shoulder
will necessarily be arrested by the mouth of the stricture. A groove
commences on the shoulder, i.e., on the thicker part of the staff, and
runs along the convexity of the staff, though not quite to the end. The

surgeon passes his left forefinger into the rectum, and passes the point of
the knife, with its edge looking upwards, into the raphe of the perineum
a little above his finger, so as not to wound the rectum, but to open the

perineum deeply and almost expose the staff in the urethra at a single

incision, which is to be drawn upwards nearly to the scrotum. The
shouldered part of the staff with its groove will now be very perceptible in

the wound, and should be further exposed if necessary by a few touches
of the knife. Then the point of the knife is to be inserted in the com-
mencement of the groove, where it is, of course, in front of the stricture,
and the knife is to be steadily pushed along in the middle line, so long as

any resistance is experienced. The staff is then to be pushed on until

its thick portion will pass freely into the bladder. Great care must be

given to this part of the operation, to see that the stricture has really

1 These rigors are in some cases most distressing. They are apt to recur whenever
an instrument is passed, accompanied by a definite and often considerable rise of

temperature, and great malaise, a condition sometimes spoken of as t; urethral fever."

They are best avoided by giving the patient a glass of hot brandy and water with a
full dose of laudanum in it and wrapping him up warm in bed immediately after the

passage of the instrument.
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been divided quite freely enough, for if this has not been effectually done,
recurrence is almost certain. Then the staff is to be withdrawn and a
full-sized gum catheter passed from the penis and tied in. There is some-
times a difficulty in introducing the catheter after the withdrawal of the
staff. This may be obviated by passing a director from the wound into

the bladder before the staff is withdrawn, or by the use of a staff in which
the shouldered part screws on to the thin portion, and when the stric-

ture has been divided is unscrewed, leaving the central part to serve as

a conducting rod, over which a large catheter open at the end is passed
down and the rod withdrawn. But after all it is not a point of very much
importance whether a catheter be passed into the bladder immediately
after the division of stricture or not. In a few days, when the wounded
parts have a little consolidated, there will be no difficulty in passing the
instrument (under chloroform if necessary) if only the stricture has been

freely divided.

Syme's operation is now used chiefly, if not entirely, in cases of very
hard traumatic strictures complicated with fistulas in perinaeo. Such
strictures are very difficult to treat by gradual dilatation, or by rupture,
and are hardly amenable to internal division, though there is no harm in

trying this if the surgeon thinks fit. But the free division of all the

morbid tissue, and the constant retention of a large-sized instrument

afterwards, certainly afford the best prospect of a cure, after which con-

stant catheterization must not, for many years at least, be neglected.

Rupture, or Forcible Dilatation, of Stricture. Another successful

method of treating rebellious strictures which admit the introduction of

a small instrument is by what is generally called in England "rupture"
of the stricture, and in France "forced dilatation." This, however, like

every other violent method of treating stricture, should be reserved only
for cases of exceptional occurrence, viz., those in which there is unusual

suffering from catheterization, or in which no progress can be made in

dilating the stricture, or the patient suffers constantly afterwards from
fever and rigors, or after dilatation the stricture immediately recontracts.

Numerous plans have been devised for this end. At first, the simple
plan was followed of passing a central rod and sliding over it tubes in-

creasing in size till the desired dilatation was reached. This, however,
is a very imperfect device, since the tube is liable to catch and tear the

mucous membrane at the site of resistance. Two methods are now em-

ployed, in each of which a dilatable instrument is first passed, consisting
of two blades, attached to each other at the point, but separable in the

rest of their urethral portion and fastened on to a central rod. The dila-

tation is effected in the one case (Sir II. Thompson's plan) by turning a

screw in the handle, which causes a small lever to project from the

central stem and so drive the blades asunder. In the other, which is the

one in common use, a tube is forced down over the central stem, and
thus separates the blades to the required extent. This instrument was
invented by a French surgeon, M. Perreve, and has been somewhat
modified and introduced into English practice by Mr. Holt, whose name
it generally bears in this country. Mr. Richardson, of Dublin, and others

have also modified Perreve's instrument. The great risk in the use of any
of these instruments is that of passing it down a false passage. In these

cases of obstinate stricture there are generally false passages, and some-
times the instrument slips into them so easily and i\\ey run so much in the

direction of the bladder that it is very difficult to know whether the point
is in the bladder or not unless the urine can be seen to escape. Accord-

ingly Mr. Holt has had the stem of Perreve's instrument perforated, con-
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verting it into a minute tube, through which a drop of urine will escape,
unless (as frequently happens) the little hole is obstructed l>y clot; in

that case the surgeon should not proceed farther, if there is any question
about false passage, until by examination by the rectum and palpation
of the abdomen he has completely satisfied himself that he is really in

the bladder. The tube is to be applied to the central rod (the handle

being opened for the purpose by removing all the screws), and driven

smartly home, in doing which the stricture will be felt to give way. The
instrument is then withdrawn with the tube still in it, and the urine is

drawn off with a full-sized catheter. Two tubes are supplied with the

instrument: if the larger one has been used, No. 10 will pass; if the

smaller, No. 8. As a general rule the catheter should not be left in, but
it is well to draw the water off, both as a proof that the stricture is prop-

erly dilated, and in order to spare the patient the pain of passing water
soon after the operation. Chloroform may be given or not according to

the wishes of the patient and the surgeon. In very tight and hard stric-

tures it is perhaps necessary, and in all cases where the operation is

really required it must be painful, though soon over. The patient should

keep his bed for a couple of days, and then the catheter should be re-

introduced and the case treated as an ordinaiy one of stricture which
has been dilated up to that size. It is not always possible, or at least

easy, to pass the same catheter as at the time of operation, but in all

cases which I have seen (except one of traumatic stricture) the case was

very easily managed afterwards.

In this proceeding it seems doubtful what is the real action generally
on the stricture. We speak of it familiarly as "

rupture," but there seems

good reason to think that it is often little more than a forcible dilatation,
or if there is any rupture it is confined to the submucous tissue, and there

is no breach of surface in the urethra. If this is so, it evidently dimin-
ishes the risk of inflammation from foul urine being extravasated or

passing over a raw surface. I have seen death after this operation, but
it was in the person of a man whose urinary organs were in so advanced
a condition of disease that he could not in any case have lived long.

Internal Urethrotomy. Another method of treating rebellious or con-

tractile strictures is by internal division, and this is indubitably superior
to rupture in stricture situated far forwards, and possibly in traumatic
stricture

; though it ma}^ be questionable whether in traumatic stricture

not in the spongy body, the freer division produced by Syme's operation
is not preferable. The general use of Syrne's operation and of the method

by forcible rupture renders the use of internal urethrotomy rare in this

country. It is performed in two ways, ?'. e., by incising the stricture

from behind forwards, or from before backwards. The former is the

safer course, and the one usually followed. Many instruments have been
invented for this purpose, but the one most in use is Civiale's, which may
be taken as the type of them all. The principle of all is that of the bis-

touri cache', i. e., a stem containing a knife which is projected b}^ pressing
on a handle. In Civiale's urethrotome the head of the instrument is bul-

bous, and in this bulb a small knife-blade is concealed. The position of

the stricture is clearly ascertained, and it is felt by the bulb in passing
through it. Then as the bulb is withdrawn the knife-blade is projected
from it, and the whole tissue of the stricture is freely incised, the inci-

sion being directed by preference to the floor of the urethra, and care

must be taken that the incision extends completely through the obstruc-

tion. After the division a full-sized catheter ought to pass easily, and it
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is well to retain it for the first twenty-four hours, and to pass instruments

frequently afterwards.

Incisions from before backwards require a guide to be passed through
the stricture. Maisonneuve's guide is a flexible filiform bougie, on tho
end of which a grooved rod is screwed. This bougie being passed
through the stricture, the grooved rod is screwed on to it. and is passed
on. The filiform bougie coils up in the bladder, and guides the rod down
the urethra, through the mouth of the stricture. Then a semi-sharp
lancet-shaped knife is passed down the groove, which incises or tears the

stricture, but is not sharp enough to wound the normal urethra. Sir H.

Thompson has devised a grooved catheter for the same purpose, along
which a sheathed knife-blade is passed. When this comes to the point
of resistance the knife is unsheathed and the stricture divided. A large

gum catheter is then passed over the grooved conductor, and the latter

withdrawn.
The advantages claimed for internal incision over rupture are that its

results are said to be more permanent. I have not sufficient experience
of the matter to enable me to pronounce an opinion of my own. Sir H.

Thompson, whose experience of internal urethrotomy extends to above
100 cases, recommends it

" for all non-dilatable strictures situated from
two to four inches from the external meatus," and for these somewhat
rare cases I doubt not that it is both safe and easy ;

but for strictures

situated behind the scrotum I should long hesitate before resorting to it.

In any case it appears that the extent of the incision through the stric-

ture is not in itself a matter of any great importance ;
but it is highly

important to make sure that no part of the stricture is left undivided.

Spasmodic Retention The retention which proceeds from organic
stricture is to be carefully distinguished from that which is due to spasm
only. To the latter the somewhat incorrect term "

spasmodic stricture "

is usually applied.
"
Spasmodic retention," or "spasm of the urethra,"

better expresses the nature of the case, since there is really no stricture

in the proper sense of the term. I have already stated that much spasm
almost always attends organic stricture, and therefore the retention of

urine, as well as the difficulty in passing instruments, in cases of stric-

ture, depends usually to a great extent on spasm induced by irritation of

the stricture. But the cases here spoken of are unaccompanied as far as

is known by any anatomical change in the tissue of the urethra. Spas-
modic retention occurs in gonorrhoea, from excesses in drinking, from

prolonged voluntary retention, from the use of cantharides or turpentine,
after surgical operations about the pelvis, from morbid conditions of the

urine, and from unknown causes.

It may be known from the retention which accompanies stricture or

enlarged prostate by its sudden occurrence, micturition having been

quite natural up to the time when retention took place ;
and from that

caused by impaction of stone by direct examination. In some cases, as

when retention complicates surgical operations, the history points out

the nature of the case.

There is seldom any difficulty in passing a catheter, and as this settles

the case at once, and spares the patient a good deal of time and some
distress, it is better in ordinary cases to take a medium-sized gum cath-

eter, and pass it rapidly. The muscles may, as it were, be taken by
surprise, and the catheter reach the bladder at once. If not, the ob-

struction will be found to be at the point where the membranous part of
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the urethra is surrounded l>y its muscles, and penile steady pressure for

a few seconds will often carry the instrument in. [f this attempt dor* not

sucreed, the patient should be put into a hot liath till he is nearly faint,

having previously had a full dose of laudanum,' and thru in almost all

ea-rs the spasm will yield. In some rare instances it may be desirable to

administer an anaesthetic.

Retention of urine is, as will have been seen from the foregoing pages,
and from the chapter on Stone, a common symptom of a variety of morbid
states. In children it proceeds most commonly from impaction of a stone
in the urethra, or from a ligature round the penis, and in very rare cases

from tumor of the bladder or urethra, or from abscess pressing on the

urethra. In men stricture is by far the most common cause, though it

may proceed from spasm, or from lacunar or other abscess pressing on
the urethra, from prostatitis, from stone, or from various general diseases.

In old age retention is commonly associated with enlargement of the

prostate.
Stricture of the Female Urethra. In the female sex retention is gen-

erally due to nervous causes (hysterical retention) or to pressure (as in

parturition). It may be caused by stone, and in some very rare cases

has been known to be due to stricture. Stricture of the female urethra
is an exceedingly rare affection, but does undoubtedly occur. Its usual

cause is, I believe, injury in parturition or otherwise. Careful examina-
tion is necessary to distinguish it from hysterical retention. It is best

treated by rupture or internal incision.

Retention from obstruction of any kind (spasmodic or otherwise) must
be carefully distinguished in the first place from suppression (p. 768), and
in the next place from the kind of retention which is caused by paralysis,
and from the atony which follows overdistension. Both of these are suc-

ceeded by overflow of urine, a condition sometimes incorrectly spoken
of as incontinence. There is no difficulty in distinguishing between
retention from obstruction and that from paralysis. In the former, after

the obstruction has been overcome, the bladder will discharge its contents
with natural force. In the latter (which is very rare, and which is ac-

companied by other paralytic symptoms) the urine merely runs out under
external pressure when the catheter is passed, but there is no muscular
action in the bladder itself, and there is no obstacle whatever to account
for the retention. Atony from overdistension occurs in numerous classes

of obstruction, enlarged prostate, stricture, tumor, etc. After a certain

amount of retention the urine begins to dribble away from dilatation of
the neck of the bladder. The treatment consists in relieving the ob-

struction and keeping the bladder constantly empty.

Incontinence of urine is in the great majority of cases the result of

overflow from distension, and ought not to be spoken of as a substantive
disease at all, being merely a symptom of obstruction. At other times
it means the overflow of paralysis, or of the irritability of the bladder
so often connected with paralysis. Hence the lirst thing in the treatment
of incontinence of urine in the adult is to ascertain whether there is not
one of those two conditions present, which in the very great majority of

1 Sir H. Thompson says that the Tinct. Ferri Perchloridi, in doses of 15 to 20

minims, administered four or six times at intervals of a quarter of an hour, will re-

lieve the spasm.
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cases there is.
1 A very few cases will remain in which the urine, though

healthy, cannot be retained for any length of time in the bladder. This

happens sometimes in persons broken down \)y sexual excesses, and in

other morbid conditions of the nervous sj-stem. The treatment must be

regulated by the apparent cause. In some very rare cases of prostatic

enlargement incontinence is caused by the projection of the u third lobe "

into the neck of the bladder, keeping it constantly patulous, a condition

for which there is no remedy.
Hnuresis in Childhood. But the condition of pure incontinence which

is commonly met with is the juvenile incontinence, or " enuresis " of

childhood, much more commonly seen in boys than girls, in which the

child becomes a nuisance to himself and every one else by constantly

wetting the bed, and in some severer cases cannot hold his urine in the

daytime. In some very rare instances there is also a similar incontinence

of feces. Yet there is no evidence of spinal disease, the urine is natural,
and the child in other respects health}'-, though many of these children

are dull and stupid.
In many cases, no doubt, the habit is to be referred to mere wilfulness,

and may be corrected by appropriate punishment, or by moral means. It

is well known that it is very liable to spread in a school into which a case

has once been admitted. But there are many cases in which the child is

as desirous to get rid of the infirmity as any one else can be, and I have
seen more than one instance in which a ligature has been tied so tight
round the penis as to cut into the urethra by a boy who was determined
to rid himself of the habit. In these cases the first thing is to make sure

of the absence of worms, then to see that the child is awoke every three

hours and made to pass urine, to act freely on the skin, to give tonics,

especially steel and strychnine, and to administer cold douches to the

spine. Belladonna is the drug which in my experience has acted most

favorably in these cases, beginning with ^th of a grain of the extract

three times a day, and raising the dose till the characteristic s}'mptoms
of poisoning (of which paralysis of the bladder is one) begin to show
themselves. Other practitioners speak highly of chloral. Sir H. Thomp-
son says that in obstinate cases the application of a solution of the

nitrate of silver, 10 grains to the ounce, to the neck of the bladder may
be beneficial.

The complaint almost always subsides before the patient grows up.
I will merely add that I once saw a case in which the dilatation of the

neck of the bladder by a stone projecting into the urethra was mistaken
for juvenile incontinence. Of course such an error could only arise from
want of examination.

1 " There is no principle more important to remember in the treatment of diseases

of the urinary organs than this, that an involuntary flow of urine in the adult indi-

cates a distended, not an empty, bladder." Thompson.
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CHAPTER XXXy.IIL
CALCULUS.

STONE, whether in the kidney or bladder, is produced by the aggrega-
tion of some of the ordinary urinary deposits, which we may divide with
Mr. Poland into two classes, those allied to the urates and derived from
the organic constituents of the urine, and those derived from the inor-

ganic salts of the urine, the phosphates and carbonates. A familiarity
with the external appearance of these deposits in the urine and with their

microscopical characters is necessary for any successful treatment of

urinary diseases.

Lithates. Of these deposits the urates or lithates of ammonia and of
soda are the most common. They form a variously colored cloud in the

urine, sometimes pure white, at others almost purple, most commonly
yellowish-red, which generally clears entirely on being heated. Such de-

posits occur constantly as an occasional phenomenon in conditions of

perfect health, especially in cold weather, and no importance is to be at-

tributed to the circumstance. But their constant or habitual presence
shows that either the digestive or cutaneous functions are disordered,
and should induce a strict examination and proper eliminative measures.
The microscopical appearances of the lithates are that they either form

a completely amorphous deposit, or that, as shown in the annexed dia-

gram, there are minute spheres, having protruding from them acicular

spiculre, which are regarded as being those of uric acid.

Uric acid is also a very common deposit. It occurs in the form of
acicular prisms or of rhombic plates, such as are shown in Fig. 355, and

FIG. 354. FIG. 355.

Lithate of ammonia. Uric acid deposits.

these often attain a very large size, so as to be perfectly visible to the

eye as " red sand," or even to form a minute calculus. Dr. Golding Bird
attributes the formation of uric acid deposits to the following causes :

"
(1) the waste of tissues being more rapid than the supply, as in fever,

51
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rheumatism, etc.; (2) the supply of nitrogen in the food being greater
than is required for the reparation of the tissues, as in over-indulgence,
especially in the use of animal food

; (3) the process of digestion being
insufficient to assimilate an ordinary and normal supply of food, as in

dyspepsia ; (4) obstruction to the cutaneous outlet for nitrogenized
secretions, as met with in diseases of the skin, variability of climate, etc.

;

(5) congestion of the kidneys from injury or disease." Imperfect respira-
tion is also said to be a cause of excess of uric acid in the urine. The
treatment will be regulated by a knowledge of the causes.

Oxalate of lime is another common deposit in the urine, and often

forms a calculus in the kidney or bladder. The microscopic appearances
are twofold the octahedral crystals

FIG. 356. (shown on the left of the diagram) and
the dumb-bell shaped crystals (on the

right). The oxalic diathesis is variously

regarded either as being allied to the
lithic or the saccharine diathesis to

gout or diabetes. Its causes are either

indigestion, exhaustion, or the abuse of

saccharine food or fermented liquors.
Attention to the cutaneous and diges-
tive functions, the regulation of the

diet, and the use of the mineral acids

are the main indications of treatment.

The rarer deposits in our first class

are the uric or xanthic oxide, which

closely resembles uric acid, and the

Oxalate of lime deposits. cystic oxide or cystine, which in external

appearance resembles the pale lithates,
and under the microscope appears as six-sided prisms superimposed on
each other into a mass. This seems to indicate a more profound dis-

turbance of health than the other deposits, and to require more support-
ing and tonic treatment.

The inorganic deposits are the phosphates and carbonates. The phos-
phates of soda or of soda and ammonia (alkaline phosphates) which exist

in the urine are perfectly soluble and do not give rise to deposits or con-

cretions
;
but the earthy phosphates those of lime and of ammonia and

magnesia are insoluble in water, and when set free from their solution
in the urine are easily thrown down. This precipitation is readily effected

by ammonia
;
and we have seen above (page 774) that in inflammation of

the bladder urea is converted into carbonate of ammonia by the agency
of the mucus secreted by the bladder. Thus a deposit of phosphates is

constant in inflammation of the bladder, and any of the numerous causes
which diminish or destroy the proper proportion of acid in the urine, as

inflammation of the kidney, spinal injury or disease, the ingestion of large

quantities of alkali, nervous exhaustion, and many other morbid states

may produce phosphatic urine.

Phosphate of Lime. The deposit of phosphate of lime generally occurs
as a white cloudy mass, often mistaken for mucus or muco-pus, and as it

is precipitated by heat it is often hastily confounded with albumen
;
but

the precipitate is redissolved by acids. It is generally amorphous under
the microscope, but it is also found (especially after standing) in the form
of spherules, which may coalesce into a dumb-bell or rosette-like form, or

of oblique hexagonal prisms. (Fig. 357.)
The triple phosphate of ammonia and magnesia forms large and very



KINDS OF CALCULI. 803

conspicuous crystals in the form of triangular prisms, with truncated ex-

tremities, or of foliaceous or stellate prisms. The urine is often very fetid,

frequently acid or neutral. (Fig. 358.)

FIG. 357. FIG. 358.

Phosphate of lime. Triple phosphate.

Both kinds of phosphatic deposit may be mixed in the urine, as they
so commonly are in the formation of the stone.

Carbonate of Lime. The carbonate of lime is a rare deposit, which
still more rarely collects into a calculus. Under the microscope the de-

posits may sometimes be seen as minute spherules, which adhere together
something like a drumstick.

These are the ordinary prismatic deposits, but the student must learn

also to recognize the various other deposits found in the urine, such as

the epithelium of the kidney or bladder, blood-cells, pus-globules, casts

of the renal tubes, spermatozoa, and the various substances which are

found in decomposing urine. It is most important to detect the pres-
ence of blood-globules, and still more so that of renal casts, as proof of
disease of the kidneys.

The kinds of calculi correspond in a great measure to those of the

deposits. They are commonly formed in the kidney, and come down
into the bladder, where they grow, and sometimes to an enormous size.

FIG. 359. FIG. 360.

FIG. 359. Urate of ammonia calculus from a child, aged five. It contains a little uric acid, and traces

of earthy phosphates disposed in layers. From one of Mr. Poland's plates.
FIG. 3GO. Uric acid calculus. The external part shows the laminated, the internal the foliaceous ap-

pearance. In the latter situation some oxalate of lime is mixed with the uric acid. From a plate in

Mr. Poland's essay, after a calculus in the Museum of the College of Surgeons.



804 CALCULUS.

Sometimes they form in the bladder spontaneously, and at other times
are deposited round a foreign body.

Lithate or urate of ammonia seldom forms an entire calculus except
in children, though it is often found as a deposit in the alternating cal-

culi. Urate of ammonia calculi are of a whitish color, and usually are of
an amorphous non-laminated appearance.

Lithic Acid. The lithic or uric acid is the commonest of all forms of

pure calculi. It is of a very hard consistence, and usually of a dark-red
or brownish color, though often the nucleus is pure white. The surface
is tolerably smooth in most cases. On section it is laminated or radiat-

ing (foliaceous). The laminated stones when broken are apt to separate
into hard sharp fragments very liable to wound or irritate the bladder
and urethra.

Oxalate of Lime. The oxalate of lime calculus is believed to be the
next in frequency after the uric acid. Its peculiar form has given it the

FIG. 361. FIG. 362.

FIG. 361. External view of a mulberry calculus.

FIG. 362. Oxalate of lime, or n ulberry, calculus, showing its internal arrangement
" in an imperfect

laminated manner, like fortification agate," and the deposit of a white material, doubtless phosphates
in portions of its interior. From one of Mr. Poland's plates.

name of the mulberry calculus, from the number of small knobs or pro-

jections which are found on its exterior, and which certainly present a

remarkable resemblance to a mulberry, and this is increased by its color,
which usually

" varies from a gray to a rich brown or almost black. "

This calculus forms, of course, in acid urine, but it often sets up a good
deal of irritation, and then the urine becomes alkaline, and phosphates
are deposited on the exterior of the stone.

As rarer varieties of oxalate of lime calculi are mentioned "
hempseed

"

calculi, small smooth bodies found in considerable numbers in the kidney,
and the crystalline calculi of oxalate of lime, which are more or less

white.

Xanthic and Cystic Oxide. The xanthic oxide and the cystic oxide

calculi are extremely rare
;
of the former, indeed, only four specimens

were known to Mr. Poland. The cystic oxide calculus is not quite so

rare. It is found in the kidney, is often multiple, and there seems some

hereditary predisposition to its formation. It is distinguished by its

waxlike lustre on fracture, by its containing a good deal of sulphur, and

by its changing color with age from a pale yellow to brown, gray, or

green.

Phosphate of lime calculi are chiefly found deposited around a nucleus

of some other substance, which may be a lithic acid or oxalate of lime

calculus, or may be a foreign body. It is usually of vesical origin, and
forms a confused mass, not laminated, but "resembling mortar, or a
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granular semi-crystalline powder, enveloped in a tenacious mucus."
There are the " bone-earth" calculi

;
but there are others of renal origin,

consisting of neutral phosphate of lime, which are "
pale brown, with a

smooth polished surface regularly laminated."

Triple Phosphate. The triple phosphate does not very commonly form

a calculus by itself. There are only three specimens in the Museum of

the Royal College of Surgeons, and one or two at Guy's Hospital, one

of which is figured by Mr. Poland, a remarkable specimen, in which the

triple phosphate has been deposited round a piece of tobacco-pipe.
Fiifiible Calculus. But the majority of phosphatic calculi are of the

mixed kind, and these mixed phosphatic calculi have the remarkable

property of melting in the blowpipe flame, from which circumstance the

concretion has received the name of the " fusible calculus."

Alternating Calculi. Many calculi are of the "
alternating

"
variety,

in fact, few are absolutely pure ;
but in those properly called alternating,

FIG. 363. FIG. 364.

Fio. 363. Phosphate of lime calculus, formed round a nucleus of lithic acid, showing the laminated

variety of the phosphatic calculus. After one of Mr. Poland's plates.

FIG. 364. Alternating calculus. The nucleus is urate of ammonia, mixed with oxalate of lime; this

is followed, firstly, by oxalate of lime, secondly by uric acid, and lastly by alternate layers of urate of

ammonia and earthy phosphates. After Poland.

the condition of the urine has varied during the period of growth of the

stone, so that the calculus is composed of definite concentric layers of

different deposits alternating with each other. In a veiy great majority
of cases the external layers are formed of the phosphates ;

and phosphatic
calculi are very seldom succeeded by any other form.

Carbonate of lime calculus is exceedingly rare in the bladder, but the

small concretions which are often found in the ducts of the prostate some-
times consist almost entirely of this substance, and are usually exceed-

ingly numerous.
Pseudo-calculi. There are various forms of pseudo-calculus, or con-

cretions of organic matter. These are the fibrinous, consisting of con-

densed fibrin or albumen
;
the urostealith, consisting of small collections

of some resinous or fatty matter
;
and " blood calculi," composed of the

remains of blood-clot, with some phosphate of lime. But their occurrence
is so very exceptional that they are of little practical importance.

Tests for Calculi. The following table was drawn up by Dr. Bence
Jones as containing the easiest and most practical directions for the

chemical examination of urinary calculi :
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A. Destroyed by heat
;
combustible

; leaving only a small residue.

1. Become red on the addition of nitric acid, and form a murexide.
a. Soluble in carbonate of potash, evolving no ammonia

;
soluble

in caustic ammonia or potash ;
on the addition of an excess of acid

crystallizes in angular crystals, not soluble in water.

b. Soluble in carbonate of potash, evolving ammonia; soluble

in water when boiled ; solution in water with a few drops of am-
monia, when evaporated, crystallizes in needles.

2. Do not become red on the addition of nitric acid.

a. Soluble in ammonia, not crystallizing when evaporated ;
in-

soluble in carbonate of potash ;
dissolves without effervescing in

nitric acid, leaving a lemon-colored residue
;
soluble in strong

sulphuric acid, not precipitated by dilution.

b. Soluble in ammonia, crystallizing in six-sided plates when
evaporated ;

soluble in strong caustic potash ;
the solution when

boiled for a few moments, on the addition of a drop of dilute ace-

tate of lead, gives sulphuret of lead.

c. With difficulty soluble in ammonia, not crystallizing ;
with

nitric acid becomes bright yellow; solution in caustic potash pre-

cipitable by acetic acid in an amorphous form
;
emits an odor of

burnt feathers on ignition.
B. Not destroyed by heat

;
non-combustible

; leaving a considera-
ble residue.

1. Soluble with hydrochloric acid ; eifervesces before heating ;

soluble in mineral acids with effervescence; solution in acid when
neutralized gives a precipitate with carbonated alkalies andoxalate
of ammonia; soluble in dilute acetic acid with effervescence.

2. Soluble with hydrochloric acid
;
effervesces after heating ;

soluble in mineral acids without effervescence
;
solution in acid

when neutralized gives a white precipitate with carbonated alkalies

and oxalate of ammonia; insoluble in acetic acid
; decomposed by

strong sulphuric acid, yielding carbonic acid and carbonic oxide;
and when boiled with carbonate of soda, oxalate of soda is found
in the solution and precipitated by chloride of calcium.

3. Soluble with hydrochloric acid
;
do not effervesce either before

or after heating.
a. Solution in acid with excess of ammonia gives a white crys-

talline precipitate; with half its bulk of phosphate of lime (bone-
earth) is very fusible before the blowpipe, and gives off an ammo-
niacal odor

;
dissolves in acetic acid without effervescence.

b. Solution in acid with excess of ammonia gives an amorphous
precipitate; with twice its bulk of phosphate of ammonia and

magnesia is very fusible before the blowpipe.
c. Solution in acid with excess of ammonia gives a white, partly

crystalline, partly amorphous precipitate; without addition easily
fusible before the blowpipe.

4. Not acted upon by acids or alkalies; fused with twice its bulk
of carbonate of soda forms glass.

Uric acid.

Urate of

Ammonia.

Uric or

Xanthic oxide.

Cystic oxide or

Cystine.

Fibrinous.

Carbonate of

Lime.

Oxalate of

Lime.

Phosphate of

Ammonia and

Magnesia.

Phosphate of

Lime.

Mixed
Phosphates.

Silica.

Calculus in the bladder is a complaint which affects all ages and both

sexes, but by no means equally. Males are far more liable to be affected

than females at all periods of life. This seems due chiefly to the differ-

ences in the urethra of the two sexes : for although at a late period of
life we could suppose that differences in habits might account for it, yet
no such cause can be imagined in infancy, where, however, the exemption
of females is quite as striking. And renal calculus, which is the first

stage of most cases of vesical calculus, is common enough in the female.

The cause of stone is at present unknown. It is far more common in

some parts of England than in others, and far more common in some

foreign countries than in any part of England ;

x but the reason for the

1 So frequent is it in the Northwestern Provinces of India, that I have been
assured by a surgeon stationed there that he has operated eight times in the same day.
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difference is not apparent. If there is any determining cause in either

the air, water, diet, or habits of the natives of the affected districts it has

not as yet been satisfactorily pointed out. Sedentary habits, indulgence
in acid intoxicating drinks, and all other causes which favor the deposit
of uric acid or oxalate of lime in the urine may, of course, lead to their

deposit in such quantit}' as to form a stone. Phosphatic stones also form
in the kidney under any conditions which increase the elimination of

phosphates, and in the bladder from any inflammatory condition, espe-

cially when a nucleus is present on which the phosphates may be deposited;
but why stone should form in little children who seem to have no reason

for any such formation, why it should be so comparatively common in

the children of the poor and almost unknown in those who are better fed

and tended, and why it should prevail among children in one district

while it is hardly ever seen amongst those similarly circumstanced and
fed in another part of the country, are questions to which no answer has

as yet been given which has commanded universal assent, or which has

assumed any practical importance.

Symptoms. The symptoms of stone in the bladder are very much the

same whatever the composition of the stone may be, though the rougher
and more angular the stone, the more pronounced will be the symptoms.
They are pain in making water, referred especially to the end of the penis,
and causing children to be always pulling the prepuce, so as to produce
considerable elongation of ic. There is usually pain on making any active

exertion, such as running or jumping, or jolting in a carriage, though
this is not always the case

;
and pain is often absent in cases of very large

stones. Blood in the water is, I believe, a symptom always present at

some period or other of every case of stone, though it ma}', of course, be

absent at the time when the case is under examination. There is often

a good deal of straining at stool, leading to prolapsus of the rectum in

children. Many of these symptoms, however, may be produced by mere
irritation of the bladder, and the evidence of the sound is necessary be-

fore we can pronounce definitely on the presence of stone. And even
this is not always conclusive. There may be a stone, but from some
accidental implication in the walls of the bladder, or from its being con-

tained in a cyst (as in Fig. 375), the sound may fail to strike it. The
latter is a very rare complication, but the former is common enough.
We constantly see patients who have been sounded, and the surgeon has

felt the stone
;
but on proceeding to operate he cannot feel it. Believing

that either the stone has been passed by the urethra, or that he has made
a mistake, he puts off the operation, and the next time, or even after

several such trials (I have known as many as five), the stone has been
felt and removed. When therefore the symptoms are well marked, the

surgeon should not too confidently pronounce that there is no stone,

merely because he cannot feel it. Again, there have been cases (and I

confess it has occurred to myself, even when assisted by very able

colleagues) in which the sensation communicated to the sound by some-

thing lying outside of the bladder has so exactly resembled that of a

stone that the bladder has been cut into and no stone found. This

mortifying error is caused by the sound striking some point of bone, I

believe generally the spine of the ischium, others say the sacrovertebral

angle. Bearing this in mind, it is unsafe, I think, to operate for stone

unless as well as the sensation the ring of the stone has been heard, or the

stone has been felt (as it sometimes may) with the finger in the rectum.

The ring or sound communicated to the instrument by striking a stone is

of course decisive. It varies in loudness. When a large hard stone (as
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of uric acid) is fairly struck with the point of the sound it rings so loudly
as to be audible at a good distance

;
when the calculus is soft and phos-

phatic, or the sound cannot be moved freely in the bladder, the ring will

not be so distinct. A few words may be useful about sounds. The in-

strument in common use is a solid polished steel bougie, the shape of a

common catheter, made in one piece with a smooth flat handle. It has

the disadvantage that in consequence of its comparative!}
7

large curve,
the point is directed so far upwards that it may ride over the stone and
fail to strike it

; especially if there be any enlargement of the prostate,
behind which the stone lies in a kind of pouch. Then again it is often

desirable, if the stone has not been hit at once, to vary its position by
emptying the bladder, or on the other hand to distend the bladder with
water and so disengage its walls from the stone. All these desiderata

are accomplished by the beaked catheter-sound. This is a catheter with

a small bore, and an enlarged or " lobbed "
extremity. It has the length

and the curve of a lithotrite, i. e., it is straight till within about 1J inches

of its end, where it is turned up, so to form a " beak." There is a stop-
cock near its handle, and the handle itself is a sort of flat shield on which
the finger and thumb can easily rest, and can accurately appreciate sensa-

tions from any object which the beak may touch. The smallness of its

shaft as compared with its end render it much more movable in the

urethra and neck of the bladder than the common sound is. If introduced

with the stopcock closed it acts as a common sound, but its small end can
be more easily applied to every part of the bladder, or can be reversed so

as to feel behind the prostate. By opening the stopcock it is converted
into a catheter, and as the bladder is emptied the stone often drops down
and the sound touches it, and then if the surgeon thinks right an inject-

ing syringe can be applied and the bladder filled to distension and care-

fully investigated.
Calculi are often numerous, and it is very desirable to ascertain if

possible with some approach to precision what the size of the stone is,

and whether there is only one or several in the bladder. An experienced

surgeon will usually form a tolerably correct idea of the size of a stone

from striking it, and examination with the sound will sometimes enable
him also to guess at the presence of more than one stone, but the only
sure way to ascertain either of these particulars is to sound with the

lithotrite. By catching the stone in one or two positions an accurate

idea of its size is obtained, and often the surgeon having one stone in

the grasp of the forceps can distinctly ascertain the presence of another.

The eudoscope, a tube illuminated by a lamp at its extremity and closed

by a piece of glass, was introduced some years since as a means of look-

ing down the urethra, and seeing the face of a stricture or the wall of the

bladder, and some surgeons have professed to be able thus to determine
the presence, nature, size, and number of foreign substances in the blad-

der; but the difficult}
7 of the investigation is so great, and the portion of

tissue seen at one time is so minute, that I believe I am not wrong in

saying that the eudoscope is now generally disused.

Terminations of Stone. If the symptoms of stone be allowed to per-
sist unrelieved the patient usually dies from general disorganization of

the urinary organs, the result of obstruction and inflammation; sometimes
from pyaemia brought on by phlebitis of the veins around the prostate ;

sometimes by ulceration and perforation of the bladder. 1 In any case,

1 Stones have been known to travel by ulceration through the bladder into the

scrotum or perineum, from which they have been extracted by an incision.
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the mode of death is a very painful one, and it is desirable to attempt
the removal of the stone even in cases where the surgeon feels that there
is but little chance of success.

Operations for Stone. Two methods only are at present known for

removing calculi. Chemical solvents have been sought for centuries;
sometimes it has been believed that the discovery has at last been made;
the electric current also, it has been imagined, might be used for their

disintegration ;
but hitherto all such plans have failed, and though it

seems most probable that ultimately stones will be dissolved in the

bladder, we have at present to deal with lithotomy and lithotrity.

Comparison. The preference of one method to the other is regulated
on some such general rules as these :

1. In male children lithoton^ is very successful
; lithotrity, on the con-

trary, is not very appropriate, in consequence of the small size of the

urethra, and the irritability of the bladder. Hence most surgeons re-

ject lithotrity absolutely in childhood, and if it is ever to be practiced it

should be only when the stone is judged to be so small that it may easily
be pulverized at one sitting. By childhood I mean any age up to fifteen.

2. Lithotrity is not to be recommended in cases of tight stricture. It

is true that if the symptoms are not urgent the stricture may first be
cured

; still, stricture is often associated with an irritable condition of
the urethra and bladder, highly unfavorable for the success of the crush-

ing process. In slighter cases of stricture there is not the same ob-

jection.
3. Lithotrity has no chance of success in patients suffering from ex-

tensive renal disease. It is true that such patients usually die after

lithotomy, but if it is judged necessary to perform any operation at all,

lithotomy is on the whole the best.

4. In cases of very large or very numerous stones the lithotrite may
perhaps not have room to work. Such cases must be dealt with by
lithotomy, and even when the stone does not fill the bladder, but still is

so large that it would require numerous sittings, and the patient is at all

irritable, it is doubtful which is best. The composition and hardness of
the stone become now questions of much importance, since a large con-
cretion can be rapidly broken up if it consists chiefly of soft phosphates
and the debris will pass with but little pain, whereas a uric acid or oxal-
ate of lime stone is broken into sharp fragments, many of them of con-
siderable size, very apt to lodge in the urethra or to inflame the coats
of the bladder.

5. In the female, as a rule, lithotrity is easy if the stone be small, but
in larger concretions, and in the case of children, lithotomy may become
necessary.

Lateral Lithotomy. The operations of lithotomy are numerous. The
one in almost universal use in England is the lateral operation, which

accordingly I shall first describe.

The perineum is to be shaved if necessary. The staff is then to be

passed, and the patient is to be drawn to the edge of the table with the
buttocks slightly projecting over the edge, the feet and hands secured

together, the hand grasping the dorsum of the foot. They are secured
either with the garters or shackles. 1 The knees are held apart, the pa-

1 The "
liihotomy position

"
is used in many operations on the genital organs both

of the male and female. Three methods are in use for maintaining the patient in this

attitude, i. e., in the sitting posture with the feet grasped in the hands, and the knees

widely separated. 1. The lithotomy garters, two bandages of some firm webbing
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tient's bod}' kept quite perpendicular to the table, the staff held vertical

by a steady assistant, with its point well in the bladder, and if possible

resting on the stone. Then an incision is made from the left side

FIG. 365.

A dissection of the perineum, showing the position of the bulb of the urethra and the floor of the

ischio-rectal fossa. (After Pirrie.) The incision in lateral lithotomy is commenced just over the

bulb, but the operator makes that part of the incision superficial, so that the bulb and its artery

escape. He divides the floor of the ischio-rectal fossa (the anterior fibres of the levator ani), and
reaches the membranous part of the urethra, as shown in the next figure.

of the central point of the raphe to the point midway between the

anus and the tuber ischii and drawn backwards into the iscliio-rectal

about eight yards long and terminating in a loop. The whole bandage is first passed
through the loop, and into the loop so formed the forearm is passed, and it is drawn

tight. Then the hand is made to grasp the foot and the bandage is wound around
them in successive turns of figure of 8, and the end firmly pinned. 2. The " shackles "

consist of a leather footpiece securely laced over the ankle, and a leather band around
the wrist. To the footpiece is attached a ring and to the wristpiece a hook. The

pieces are put on while the patient is taking the anaesthetic, and when he is insensi-

ble he is put in proper position, and the hook passed into the ring. 3. Mr. Clover
has lately invented a very handy crutch a piece of iron about a foot long, ending at

either side in a bend, to which a strap is attached. The thighs being flexed on the

abdomen and abducted, are supported by the bent ends, and prevented from moving
by the straps, and thus are kept bent and open. Of the three plans the shackles are

much superior to the lithotomy garters, being less troublesome to apply and more
secure from slipping. Mr. Clover's crutch is very easily and quickly applied, and
answers its purpose very well

;
but does not, I think, keep the patient quite so steady.

When none of these apparatus is at hand common bandages will do very well, ap-

plied like the lithotomy garters.
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region as far as is judged necessary. This incision should divide the
skin and superficial parts. The surgeon then puts his left forefinger
into the upper angle of the wound, deepens the incision till he can dis-

tinctly feel the groove of the staif, puts the point of his knife into the

groove, and then pushes the knife on till it reaches the bladder. Having
reached the bladder he withdraws the knife, enlarging the wound a little

as he does so, by lateralizing the edge of the knife and pressing it a little

on the parts. Then he pushes his left forefinger along the concavity of
the staff till it reaches the bladder, which it will do if he have made the
wound free enough. Having placed his forefinger on the stone he with-

draws the staff, and passes the forceps along the upper side of his finger.
When the forceps have reached the bladder he opens them, and then a

gush of urine occurs. The stone is often thus carried into the grasp of the

forceps, otherwise it must be caught by them (taking care that the coats
of the bladder are not caught also) and withdrawn in the axis of the pelvis.
If the stone is not very large there is no difficulty about this

;
but if it

is, gradual dilatation of the wound with the stone and forceps by a sort

of corkscrew motion is necessary. After the stone has been removed
the bladder should always be carefully searched to see whether there is

another.

A few words about each step of this operation is necessary.
In the first place it is essential that the stone should be felt with the

staff itself upon which the surgeon is to make his incision. It is not

FIG; 366.

\
The second step of the operation for stone. The knife entering the groove of the staff in the mem-

branous portion of the urethra. After Pirrie.

enough that a calculus has been felt on a previous occasion, nor even
with another instrument while the patient is. on the table. In order to
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be certain that the stone is really present and the staff' properly lodged
in the bladder, the stone should be struck with the staff itself.

As to the shape of the staff there are different fashions. Most sur-

geons use a staff of the same shape as a catheter. At Guy's Hospital, the

"straight" staff (which, however, is not accurately straight), is preferred,
the supposed advantage being that there is less risk of the knife slipping
out of the groove. But as this ought never to happen in careful hands,
and the straight staff is more difficult to find in the perineum, I fail to

see any advantage which it has
;
nor can I see the necessity of making

the groove on the side, instead of in the centre of the staff. The rectan-

gular staff' was for some time in favor with some good surgeons, but, I

believe, is now generally disused. It has the great drawback of being
very awkward to pass and very liable therefore to make a false passage,
a drawback very imperfectly counterbalanced by its one advantage, that

its angle is easily found in the perineum.
1 As for the position of the

staff' in the bladder, some surgeons direct that it should be inclined to

the left side, in order to present its groove more readily to the operator.
This seems to me a matter of indifference

;
the main point is that it shall

be steady and not slip out of the bladder, and this. I think, is best se-

cured if the assistant holds it vertically, hooking it against the pubes.
The main dangers in the operation are as follows :

Dangers of the Operation. There may be unavoidable haemorrhage
from some unusual distribution of the arteries. This proceecTs" generally
from the internal pudic furnishing an accessory internal pudic, instead

of bifurcating in its usual position under cover of the ramus of the

ischium, or from an abnormal course of the artery of the bulb. Again,
very free haemorrhage may take place in old persons from the veins about
the prostate and neck of the bladder. The only thing that can be done
is to tie any divided artery if possible, or if the vessel cannot be secured
to hasten to complete the operation, and then plug the wound with "the

petticoat plug," i. e., a large catheter or tube passed through a piece of

stout cloth into Which a quantity of lint is pressed sufficient to fill and
make considerable pressure on the sides of the wound. Avoidable hyem-

'orrhage proceeds generally from the artery of the bulb if the wound be

deepened too much at its front part, for it must be recollected that the

incision commences over the position of the artery. But in children this

artery is so small that its division is of no consequence, in fact, I believe,
that it is almost always divided. It is said that the internal pndic may
be cut if the incision is extended too far outwards

;
but this seems im-

possible if the artery occupies its natural situation, and probably in the

cases in which this has happened the artery has been abnormal. The

great danger in lithotomy is, that the urethra should be broken across

and pushed before the finger into the pelvis ;
or that the knife should leave

the groove of the staff, and so the incision be made not into the bladder,
but between it and the rectum. In either case the surgeon does not reach

the bladder, and I have seen cases in which an inexperienced lithotomist

under these circumstances, believing that he had reached the bladder,
withdrew the staff, and in one case was obliged to give up the operation

altogether ;
in another, completed it by the help of a senior colleague,

but with great risk and difficulty. This is avoided by making the inci-

1 If the rectangular staff is ever to be used, the apparatus invented by Dr Buchanan
should be employed. In this apparatus' after the staff is lodged in the bladder a di-

rector is fixed <>n to it which terminates in a point. This point pierces the perineum
and is received into a hole in the angle of the staff. The surgeon has now nothing
to do but follow the groove of the director straight into the bladder.
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sion into the staff free enough to admit the finger, and never lotting the

point of the knife quit the groove as it is being pushed into the bludder,
nor taking the staff out till the finger is in actual contact with the stone.

One of the great difficulties in lithotomy in little children is to mako the

incision large enough to admit the finger without wounding the rectum
or other parts around. Much has been said as to the danger of inci>ing
the whole of the prostate and thus laying open the cellular tissue beneath
We^ectovesieal fascia, whereby it is supposed the urine from the bladder
is admitted into the meshes of the cellular tissue, infiltrating it and pro-

ducing diffuse cellulitis. This doctrine rests on high authority, yet it

has been much questioned. In children the whole prostate must neces-

sarily be divided, for the gland is too small to allow an entrance to the
bladder otherwise

; yet children never suffer from the diffuse suppuration
which is supposed to be the result of such division. And as Sir H.

Thompson has justly observed, the effect of the passage of an irritating
fluid like urine over the fibres of the cellular membrane would be to close

the interstices between the fibres, not to open them. 1

It is, no doubt,
prudent not to carry the deep incision farther than is absolutely neces-

sary ; yet it appears to me safer in the case of large stones to make a
sufficient incision than to lacerate the prostate and the neighboring tis-

sues, as is often done in such cases. For small stones, a very moderate

incision, dilated by the forefinger, suffices; for larger calculi, a freer cut
is required, or if the stone sticks in the incision a blunt-pointed straight

bistoury may be passed along it, and the constricting parts nicked here
and there.

When the finger is placed on the stone, the latter may be so small and
smooth as not readily to be grasped by the forceps. The scoop is then

very useful. This is an instrument exactly resembling a small spoon
with a very long handle. It is slipped under the stone, which is held in

it by the forefinger.
When the operation is over some surgeons always pass in a straight

tube which is tied in
;
but this is not necessary, except in order to repress

haemorrhage, as stated above.

The rectum is to be unloaded before the operation, and will then almost

certainly escape injury if the surgeon is moderately dexterous. A gentle
purge should be given on the second night before operation, and the lower
bowel should be completely emptied by an injection exhibited about eight
hours before the operation. This will both unload the bowel and prevent
the patient being disturbed for a day or two afterwards. 2 If it should

happen that the rectum is injured the wound in it should be united if pos-

sible, and may very probably heal, otherwise the resulting fistula is very
intractable (see below).
The after-treatment is very simple. The urine runs into some tow or

carded oakum placed beneath the patient and frequently changed ;
and

if he is irritable, he is to be kept tolerably under the influence of opium.
Causes of Death after Lithotomy. The main causes of death after

lithotomy are pyaemia, haemorrhage, peritonitis, diffuse inflammation, and

1 The student must recollect that the "cellular" tissue, though capable of being
distended into cells or spaces, yet in the living body contains no such spaces all its

fibres are in close contact, and the old term "cellular membrane" is far more ex-

pressive of its real condition.
2 In children the rectum often protrudes during the operation. This gets it more

out of the way, and the advice usually given to repress the prolapsus is undoubtedly
wrong.
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sinking from renal disease. The operation, particularly when protracted,
as in the case of very large stone, may prove fatal by the immediate shock.
The danger of the operation depends mainly on three things : the state

of the general health, and especially of the urinary organs ;
the age of

the patient, and the size of the stone. In persons of almost any age,
who are of sound constitution, and in whom the kidneys are healthy and
the bladder not extremely degenerated, lithotomy is a very successful

operation. In children death is very rare
;
the small proportion (about 5

per cent, on an average) who die being chiefly weakly infants exhausted by
previous suffering or laboring under visceral disease. But when the stone
is of large size, and there are evidences of very acute inflammation, that

inflammation has usually extended to the ureters and kidneys, and any
slight injury would probably prove fatal, still more, the formidable oper-
ation by which alone a large stone can be removed. The inference is that

no delay is admissible in cases of stone. When the symptoms become
more accurately known to the public, and the necessity of seeking com-

petent advice at an early period is generally recognized, stones will be

disposed of when of small size by lithotrity, lithotomy in the adult will

become an even rarer operation than at present, and stone will be only
rarely a cause of death.

Recto-vesical, or Becto urethral Fistula. After the operation for stone,
a fistulous communication may be left either with the bladder or urethra.
The latter is far more common, for the wound in the neck of the blad-
der generally heals, and the patient regains the power of retaining his

urine
;
but it passes into the rectum and becomes a source of constant

annoyance and irritation. Recto-urethral fistula occurs also (as mentioned

above) from prostatic abscess, though rarely ;
and I have known it follow

on too free incisions for anal fistula. The cure is by no means easy. If
the catheter can be passed into the bladder without going into the rectum,
the urine should be drawn off in this way every time the patient wants to

make water
;
and a few weeks' perseverance in this treatment may be

successful the edges of the fistula being stimulated with the tinct. lyttae
or the galvanic cautery. But unluckily, it is only in rare cases that this

can be done. A plastic operation is then necessary and, of all other

plastic proceedings, seems to me one of the most disappointing. It may
be performed in one of two ways. The patient (under chloroform or not)
is placed in the prone position with his legs separated and hanging over
the table. A duckbill speculum in the rectum exposes the fistula, which
is to be pared and its edges united, and a catheter passed into the bladder
and kept open, so that the urine shall flow out constantly. If this fails

the surgeon may lay the parts freely open into the anus, endeavor to

separate the urethra from the rectum, and unite the tissues over a cathe-

ter passed into the bladder, so as to close the urethra and leave the rectal

wound to granulate. I have, however, treated, and seen others treat,
these fistulse after lithotomy, and, I confess, with very little success.

Median Lithotomy. The lateral operation appears to me to be the best

suited for all ordinary cases. In some instances, however, where the

stone seems impacted in the urethra or neck of the bladder (as seen in

Fig. 377), the median operation, which often bears the name of Mr. Allar-

ton in consequence of his having revived it. and recommended its general

adoption, may be preferred, and it is also an easy and ready way of re-

moving small stones in childhood.
A grooved staff is passed into the bladder

;
the left forefinger in the
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FIG. 367.

A bladder displaying several large sacculi,

rectum feels the groove just as it disappears in the prostate gland. The
surgeon plunges the point of his knife

into the groove, at or near this point,

holding the edge upwards and taking
care not to perforate the rectum. He
pushes the knife on a little way so as

first to nick the prostate gland, and with-

draws it, making at the same time a free

division of the raphe' of the perineum,
leaving a conical wound at the bottom
of which the groove of the staff is ex-

posed. A director is then passed along
the groove of the staff into the bladder,
and when the stone has been felt with

this director the staff ma\' be withdrawn.
A pair of dilating forceps are passed
along the director, and the wound di-

lated until the finger passes into the

bladder, when the operation is completed
in the usual way.

Other Methods of Ferineal Lithotomy.
The aim of the operation is to avoid

the danger, or supposed danger, of in-

cising the prostate. Its drawback is the

difficulty of removing anything like a

large Stone through the WOUnd without half as large as the bladder itself.

a most injudicious amount of violence.

Other surgeons join with a lateral or

median incision of the perineum inci-

sions into the prostate gland, made by stone was detected, and the operation of

means Of a lithotome, whiclUs a bistOUli lithotomy was performed, the incision being

cache with one or two blades, made to^% S ft
project at different angles so as to incise the neck of the bladder. AS it could not be

both lobes Of the prostate horizontally got out entire, it was broken up in its posi-

(Boyer); or with a curvilinear incision on "on^ strong
for^andflnrily

extracted.

/ /I /T~. x The fragments of stone weighed 31 drachms,
each side (Dupuytren) ;

or horizontally 16 grains . He graduaiiy sank, and died on

On One Side and Obliquely On the Other the third day after the operation. Museum

(Senn) ;
or obliquely upwards and down- of St - George's Hospital, Ser. xii, NO. 40.

wards on both sides (Vidal de Cassis).
Such operations are known as bilateral lithotomy. Others, again, make
the incision in the middle line of the perineum while incising the prostate
with the knife in various directions. But these operations are little if at

all practiced in this country, experience having shown to the satisfaction

of the great majority of surgeons that the lateral operation is. on the

whole, the best
;
as affording more room than any of the others if the

stone be large, and being equally safe, if not more so, when it is small.

It is true that it has its difficulties and dangers, but they seem, on the

whole, less than those attending on the other methods.
Rectal Lithotomy. It remains to speak of two plans which are occa-

sionally resorted to, viz., rectal lithotomy, and the hypogastric or high
operation. The rectovesical operation is now only used in this country
as a last resource, when the stone is too large to come through the ordi-

nary incision, and the operator cannot break it,
1 and consists merely in

The preparation was taken from a hospital

patient, 43 years of age. He had for many
years passed sand with the water. He had

latterly been unable to retain his urine. A

1 See a case bv me in vol. xxv of the Path. Trans.
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extending the incision into the rectum as far as is judged necessary.
This may sometimes be the operator's duty ;

but in a case which I once

saw, and which, in other respects, was quite successful, a fistula was left

between the urethra and rectum which could not be closed. The old
rectovesical operation (which was, I believe, frequently adopted by Mr.

Lloyd, of St. Bartholomew's Hospital) was commenced in the rectum.
It resembled the median operation to some extent, but the surgeon, in-

stead of plunging his knife into the urethra in front of the prostate,

passed it with his left forefinger into the rectum, pierced the wall of the
rectum and urethra or neck of the bladder, and then cut outwards in the
middle line, through the external sphincter and perineum.

The Hypogastric Operation. The hypogastric or high operation is only
used in this country when the stone is believed to be too large to be ex-

tracted through the perineum, or when the pelvis is too rickety. The
bladder should be filled with water in order to distend it and push away
the peritoneum as much as possible. Then the linea alba is to be divided
for an inch or more above the pubes, and the dissection carried cautiously
down until the point of the staff is felt, when the bladder is to be care-

fully drawn up into the wound and opened, the stone extracted, and the

wound left to itself. The main danger is that of wounding the peri-
toneum. In one case, at which I assisted, the peritoneum came down so

low, and the bladder could be so little distended, that it was only possible
to avoid that membrane by incising the parietes in a cruciform instead

of merely a vertical direction. The patient, a rickety infant much ex-

hausted by his sufferings, ultimately sank from exhaustion.

Perineal Lithotrity. In cases where the stone is too large to be ex-

tracted, it must be broken down by a kind of lithotrite or forceps before

its fragments can be brought out of the wound. Various contrivances
have been invented for this purpose, and it is well to have an instrument
of the kind at hand when the stone is suspected to be very large ;

but

operations on such complicated cases are rarely successful. Lately Pro-

fessor Dolbeau, of Paris, has introduced, as a substitute for lithotomy
in general, an operation which he calls "

perineal lithotrity." As this

operation has not yet obtained a recognized place in surgery, I cannot
describe it minutely. It consists in making a small median opening into

the membranous part of the urethra, dilating successively the external

incision the urethral opening the deeper part of the urethra and the

neck of the bladder seizing and breaking the stone extracting the

pieces and carefully washing out all debris. The operation requires pecu-
liar instruments and various precautions, for which I must refer to Pro-

fessor Dolbeau's work, La Lithotritie Perineale, or a short account by Dr.

Ewart in the Lancet for October 17, 1874.

Lithotomy in the female is an operation of much less danger than in

the male, the parts being so much more superficial, but it is much more
liable to be followed by incontinence of urine. It may be performed in

many ways. A proceeding something like lateral lithotomy may be

effected by passing a staff into the bladder and making an incision run-

ning outwards through the upper wall of the vagina. Or the urethra may
be incised directly upwards to an extent sufficient to allow of the passage
of the finger and forceps into the bladder. It must be remembered that

the female urethra is so distensible that in the adult, even without any in-

cision, the finger can, under chloroform, be introduced, by dilatation and

gradual pressure, into the bladder. In fact when it is difficult otherwise
to detect a stone, a foreign body, or a tumor, this plan should be adopted.

Yaginal lithotomy may also be practiced, the lower wall of the bladder
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being laid open, and the incision sewn up at once, and the case treated

as a vesico-vaginal fistula
;
and this is on the whole the most appropriate

operation in the adult, as involving less risk of incontinence than any
other

;
but most stones can be removed from the female bladder without

any cutting operation. If they are too large to be extracted whole, they
can be broken with the lithotrite and removed in fragments, the urethra

having been dilated.

Lifhotrity is the operation by which the stone is broken to pieces in

the bladder, and the pieces either extracted at the time through the

urethra, or allowed to come away with the urine.

I can only give a general sketch of the process, leaving all minute de-

tails for special works on the subject. The lithotrite is a pair of forceps,

The common screw lithotrite. The male blade is opened and shut by the lunated catch seen on the

handle, and when the stone is firmly caught the screw is driven home. The female blade is usually

perforated by a large opening (" fenestrated ") in order to avoid the jamming of fragments in the

blades. When it is intended to use the lithotrite as a scoop and remove the fragments this bhide is

not feuestrated.

the shape of a catheter, only with a much smaller curved end, and curving
more abruptly, one blade of the forceps (the male) being received into

the lower or female blade, moving in a groove by means of a handle, and

shutting down by a screw.

The object of Kthotrity is to catch the stone between the two blades of

the lithotrite, without injuring the walls of the bladder, and then, by
forcing the male blade through it, to fracture or crush the stone, and by

FIG. 369.

Civiale's lithotrite. By turning the two little buttons on the handle horizontal, the male blade is

detached from the screw, and made movable. When the stoue is caught, the buttons are turned
vertical and then the screw will act on them.

repeating this operation break it down into pieces small enough to pass
through the urethra.

The urethra should be previously dilated, if necessary, until it will

FIG. 370.

Thompson's lithotrite. The fluted cylindrical handle affords an easy hold for the surgeon. Pressure
on the button in the handle disengages the screw. The object of these newer forms of lithotrite is to

enable the surgeon to grasp the stone and set the screw in motion, with less manipulation, t. e., less

change of position of the hands, than in the common screw lithotrite.

62
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easily admit a large instrument, and it is better to ascertain beforehand
that the passage of instruments is well borne by the patient. Then, the

general health being ascertained to be good, and all other indications

being favorable (see p. 809), the process should be commenced. It was

always usual to inject a certain quantity (say 6 oz.) of water into the
bladder. This is now often omitted as superfluous; but if it is not done
the surgeon ought at any rate to ascertain that his patient's bladder is

full, i. e., that he has not passed water for three or four hours previously.

FIG. 371.

The English, or Brodie's, method of lithotrity. The lithotrite has been passed to the base of the

bladder and the stone allowed to fall into its grasp. After Sir H. Thompson.

The lithotrite is to be passed fully into the bladder before it is opened.
Then there are two different methods of catching the stone. Both are in

use by most eminent arid successful operators, and it seems clear to me
that they are about equal in value. The most important matter is to

acquire dexterity by constant practice in the method selected. The one
which is commonly called the English or Sir B. Brodie's method, consists

in sinking the closed lithotrite to the base of the bladder, when if the

instrument be opened to its full extent the stone will usually fall within

its blades, especially if the patient's pelvis be moved or slightly shaken.

The other method the French or Civiale's consists in feeling the stone
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with the lithotrite, as with a sound, and then gently inclining the instru-

ment away from the stone sutlieiently to open the Mades, which arc tlicn

to be applied to the stone. This may be necessary when the stone lies

partly or entirely behind the prostate. When the stone is grasped, and

the male blade securely screwed down on it, the lithotrite should be moved
a little way so as to make sure that it is free of the wall of the bladder.

and then the instrument is closed and the stone crushed. When this has

FIG. 372.

The French or Civiale's method of lithotrity. The lithotrite is reversed to seize a large stone. After

Sir H. Thompson.

been once done, there is generally no difficulty in picking up and crush-

ing other fragments ;
but it is not prudent at first to proceed too far. As

a general, rule about three actions of the lithotrite will be enough at first.

If the patient bears the operation well, more may be done at subsequent

sittings. The administration of chloroform or ether is not, ordinarily,

necessary, since the operation, if dexterously done, does not give much

pain ;
but if the patient be nervous there is no objection to it. Some

surgeons, and especially Sir W. Fergusson, have recommended the with-

drawal of such fragments as can be extracted by means of a scoop ;
but

the general opinion is that it is on the whole better to allow the fragments
to pass of themselves, and to avoid all manipulation which is not abso-

lutely neeessaiy. If the bladder is paralyzed, or if the surgeon from any
cause is anxious to hasten the process, the ingenious apparatus devised

by Mr. Clover may be employed to remove the fragments from the bladder.

It is figured and its action explained on p. 820 (Fig. 373). The sittings
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may be repeated at intervals of five or six days if there have been no bad

symptoms.
In cases which do well the patient passes the stone in small fragments

with little or no inconvenience, until ultimately the nucleus comes away,
and his s}

r

mptoms are relieved
;
but there is often a good deal of trouble

in deciding whether there is a small fragment left in the bladder or not,
and it is obvious that there may be cases in which the detection of a

FIG. 373.

Clover's syringe. The india-rubber ball is filled with water. This is injected into the bladder with

the instrument vertical. Then the ball is allowed to expand, drawing the water and fragments of

stone up to the eye of the instrument. The fragments fall into the glass receptacle by their own
weight, and the process can be repeated several times without any risk. If a fragment too large to pass
should fall into the eye of the catheter it must be dislodged before withdrawing the instrument. This

is accomplished by passing the stem figured below the catheter.

single fragment may be well-nigh impossible. Thus the bladder may be
fasciculated as in Fig. 374, and it will be easy for a fragment to slip into

one of the pouches between its muscular fibres, where it will be very
difficult to strike it. For the purpose of disengaging such fragments,
the bladder is to be filled with a large quantity of water before searching
in a doubtful case.

Or it may even happen that there is a definite pouch in the bladder, as

in Fig. 375, when the surgeon will naturally believe that he has removed

FIG. 374. FIG. 375.

PIG. 374. A fasciculated bladder, having in the interstices of the muscular coat a number of lithic

acid calculi, some of which appear to be partly adherent to the coats of the bladder. From a prepara-
tion presented by Sir B. Brodie to the Museum of St. George's Hospital, Ser. xii, No. 30.

FIG. 375. Impaction of fragments of calculus in a pouch of the bladder after lithotrity. St. George's
Hospital Museum, Ser. xii, No. 34.

all the fragments, and the patient will suffer from no symptoms except
when the stone happens to escape from the pouch. Such cases are very
difficult to treat, but they are rare

;
and in ordinary instances there is no
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FIG. 376.

difficulty either in determining the presence of a fragment, or in detect-

ing and crushing it.

Sir IT. Thompson says "As long as any remain, there will almost in-

variably be pain in passing water, especially at the close of the act. while

the urine may be cloudy and often tinged with blood, and quick movements
of the body give pain. As long as these symptoms persist we may be

assured some portions still remain behind, and these must be found."

Complications. The bad symptoms which sometimes follow lithotrity

are as follows :

1. Inflammation of the bladder may be produced by unskilful manipula-

tion, or even when all possible skill

has been exercised, the cystitis

previously existing may be ag-

gravated either by the necessary

operation, or by the sharp edges
of fragments. This ma}

7 run the

usual course of cystitis and sub-

side, leaving the patient in a con-

dition to continue the treatment,
or perhaps in the surgeon's judg-
ment rendering a resort to lithot-

omy preferable.
2. Enlargement of the prostate

gland may cause much difficulty
in passing the fragments, which
will be detained in the bladder,

irritating it and propagating in-

flammation to the kidneys. In

rarer cases the same effect is pro-
duced by partial paralysis, or by
atony of the bladder.

3. The plexus of veins which
surround the neck of the bladder

may be irritated and inflamed,
and this may prove the starting-

point of general pyaemia. I have
seen pyaemia prove fatal in a

chronic form, even in a case

where the stone had been very
small and had been entirely
crushed and removed. A small

ulcerated surface existed in the

bladder, which had doubtless Hypertrophy of the prostate
^

gland the middle lobe

i i .of which projects into the cavity of the bladder. The
been produced by the Stone it- bladder is thickened and fasciculated, and its mucous

Self, as the patient had COm- membrane was in a state of chronic inflammation. In

plained of acute pain for a long
the bladder was a stone

'
for which the Patient >

an

time before the operation, espe- fflT^^!SaC-JS2S
daily after making Water. But which was seven days after the first, he had a severe

I have also Seen pysemia come rigor, from which he never rallied, and died ten days

On in the aCUtest form and prove
afterwards. Some fragments of calculus, seen at the

, , . , . bottom of the figure, were found in the bladder, which
latal in a WeeK.

^
had not been in the least injured by the operation ;

the

4. The impaction Of fragments kidneys were inflamed, large, and soft in texture, the

is one ofthe most dreaded sequelae Pelvis of the ri ht beins covered with lymph, and con-

nf lithntrifv Tr i thp nmninn nf tainin S a quantity of puriform fluid. On the external
llty. it IS tlie Opinion Ot

Surfaceofthiskidneywere8ome small cysts containing
Some Of the best authors that this pus.-St. George's Hospital Museum, Ser. xii, No. 35.
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impaction hardly ever happens unless the urethra has been lacerated,
i. e., that a fragment which is small enough to pass into the urethra will

be passed on by the walls of the canal if they remain perfect, however

sharp its edges or angles may be. This does not of course apply to the

meatus, which is much smaller than the rest of the urethra. It often

happens that the nucleus or last fragment of the calculus lodges there,
but this merely requires that the meatus should be incised and the frag-
ment removed. The fact that impaction is far more frequent when the

urethra has been lacerated constitutes a grave objection to the proposal
to remove the debris in the lithotrite scoop immediately after crushing.

1

When a fragment is impacted retention of urine and pain will be pro-
duced. Retention, however, occurs, sometimes without any impaction.
Sometimes the fragment comes so far forwards as to be felt from the sur-

face, more commonly it is buried in the perineum. In the latter case, if

the symptoms are not very urgent the warm bath and opium will some-
times enable the patient to make water and bring the fragment forwards,
when possibly it will pass without further trouble. If the fragment is

lodged near the neck of the bladder, it may be gently pressed back with
the lithotrite and crushed at once. If further forward than the scrotum
it may be extracted by means of the urethra forceps an operation re-

quiring great care, delicacy, and slowness of manipulation. In a very
few cases it is necessary to cut down in the middle line of the perineum,
when the surgeon will naturally consider whether he ought not to per-
form lithotomy at once, and in still rarer cases he may have to cut into

the urethra in the penis.
5. The other complications are of minor importance. Some amount

of retention not unusually follows a first sitting; orchitis, or epididym-
itis, is not uncommon from irritation of the urethra after the passage of

fragments. Rigors and u urethral fever" occur after this, as after all

other operations on the urethra, but all these complications are to be
treated on general principles.

It will perhaps be best to close the section with the following
"
prac-

tical hints" from Sir H. Thompson's work on Lithotrit3
r
.

1. It is occasionally desirable that the urethra be accustomed to in-

struments before operating, so that the lithotrite, which it is necessary
to employ, can be passed without causing much uneasiness, or any
bleeding.

2. Always operate, whenever this is possible, without previously dis-

turbing the bladder by injecting or sounding.
3. Having determined the position of the patient according to the ne-

cessities of the case, slowly introduce the lithotrite, and take care that the

blades reach or pass beyond the centre of the bladder before the male
blade is withdrawn.

4. Execute every movement deliberately ; open and close, incline, or

rotate, slowly, without any jerk whatever
;
and all without bringing the

blades into contact, as far as it is possible, with the walls of the bladder.

1 Sir B. Brodie writes on this subject as follows :
" Ihere are, however, some very-

grave objections to this mode of proceeding. The withdrawing of the forceps, if

much loaded with calculous matter, stretches the urethra beyond its natural diameter,
and, in so doing, not only gives the patient much pain at the time, but renders him
liable to rigors afterwards; secondly, in four instances in which I had adopted this

practice the urethra was torn, and an infiltration of urine into the surrounding tissues

followed by urinary abscess, was the consequence Two of these patients in whom
the mischief produced was deep in the perineum, died, notwithstanding the abscesses

having been freely opened as soon as they were detected." Med.-Chir. Trans
,
vol.

xxxviii, p. 175. Sir H. Thompson speaks also to the same effect.
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5. Maintain the long axis of the instrument in the median line of the

body and the blades at or near the centre of the bladder, this being the

area for operating mostly to be chosen. In screwing home the male
blade to crush, it is especially necessary to keep the instrument steady,
to avoid much vibration of it or much lateral movement of the blades

from its axis at each turn
;
a small deviation at the handle produces a

large one at the blades.

G. The position of a large stone is often very near the neck of the

bladder. But the position of the stone varies much in different cases.

When it is difficult to find or seize it, the reason usually is that the stone

lies close to the neck of the bladder, so that the male blade, when drawn

out, impinges upon the stone, instead of including it within the grasp of

the instrument. It is necessary then to insinuate carefully, by a lateral

movement, the male blade between the stone and the neck of the bladder.

7. When the stone is caught, especially if in the fencstrated lithotrite,

rotate it a fourth of a turn on its axis before screwing up firmly or crush-

ing, to make certain that nothing is included besides the stone.

8. Having broken a stone or a large fragment, the operator may pick

up and crush piece after piece consecutively, without further searching,
if he is only careful to work the lithotrite exactly at the same spot the

patient of course not shifting his position since fragments fall imme-

diately beneath the blades of the instrument, and rest there.

9. Never withdraw a lithotrite loaded with calculous debris
;
a moderate

quantity will come away between the plain blades
;
but if an impediment

is felt at the neck of the bladder on withdrawing, return to the centre of

the cavity and unload them. This can always be done with a properly
constructed lithotrite.

10. No sitting should exceed five minutes in duration, except under

very peculiar circumstances. The large majority of sittings should oc-

cupy only three minutes, some less. The mere sojourn of a lithotrite,

without any movement, for three minutes in the bladder, causes uneasi-

ness, and often subsequent irritability, which may be considerable if the

time is prolonged.
11. If the patient experiences an unusual amount of pain at the com-

mencement of any sitting, it is wise to postpone it until another day, or

make it very short. Such unlooked-for pain is a useful intimation that

the urinary passages are not at this time in fit condition for our purpose,
and by acting upon it, we may avoid serious mischief.

12. After the first sitting it is generally desirable that the patient
should have hot fomentations to the hypogastrium and perineum, remain
in the horizontal position, and pass his water in that position if he can.

He should remain tolerably quiet until the debris has passed, which

usually happens within three days of the sitting.
13. The removal of debris by injecting and washing out the bladder is

to be considered the exception to, and not the rule of, practice.
Removal of Foreign Bodies. The lithotrite, or lithotrite scoop, or some

analogous instruments, may often be employed with signal success in the

removal or foreign bodies from the bladder. The most common case is

where the fragment of a bougie has been broken into the bladder. If the

surgeon is called in at once, he may pick up the foreign substance, and

generally with ease, and should the piece be small it may come away
without any trouble. If large it may be cut into pieces, which will pass
of themselves. If the case has been put off till a crust of phosphate has

been deposited on the fragment, it must be treated like any other case of

stone.
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FIG. 377.

More complicated foreign bodies generally require lithotomy, for, even
if they could be caught and crushed, the fragments would be very danger-
ous to the urinary apparatus. Such cases are, as a general rule, very
favorable for lithotomy, since there is no disease of the bladder or kid-

neys (see page 249).
Prostatic calculi have been spoken of incidentally on previous pages.

They form small and often

very numerous concretions, con-

taining a good deal of animal

matter, but consisting generally
of phosphate and carbonate of

lime,
1 sometimes almost entirely

of the latter salt. These small

concretions grow into the urethra,
and often (I believe usually) do
not cause any special symptoms,
but they may occasion pain and
irritation in making water, fre-

quent erections and discharges of

semen. In such cases they might
be detected by careful exploration
with the sound and finger. Cal-

culi also ma}7
pass out of the

A stone impacted in the neck of the bladder of a bladder and lodge in the prostatic
child aged three. The stone seems to fill the prostat- urethra, producing total OF partial
ic urethra, but there is no history of complete reten- , , -, , i

tion of urine, though there had been great difficulty retention, and a Calculus may
in passing water for about eight weeks. The child gl'OW from the bladder llltO the
was brought to the hospital to be operated on, when urethra (vesicO-pl'OStatic Calculus),
symptoms of scarlet fever showed themselves and he thug di latin cr the neck of the blad-
died in a few days. The bladder is small and thick-

ened, the ureters are dilated. There is some malfor-
mation of the bladder, one side of it being much
larger than the other, and from its apex projected a

small elongated cyst (through which a bristle passes), , . /,

which had every appearance of being a pervious por- tallied, though not for any long
tion of the uiachus. From a specimen in the Mu- period, although a CalculllS is pl'O-
seum of st. George's Hospital, Ser. xii, NO. 87.

jecting out of the bladder. In the

female, also, I have known a stone

grow out of the bladder into the urethra, and produce incontinence of
urine. Removal of calculi from the prostatic urethra by means of for-

ceps is spoken of, and in the case of the small prostatic concretions it

seems physically possible, and the attempt may be justifiable ;
but in all

cases in which the stone is known or believed to have a vcsical origin it

should, if possible, be pushed back into the bladder with a lithotrite,
and crushed. If this is not possible, median lithotomy is indicated.

Stone in the urethra is a common cause of retention in boys. It is in

all ordinary cases carried down from the bladder, though it is said that

stone has formed in a pouch or diverticulum behind a stricture. The im-

paction of a calculus does not necessarily cause retention, in fact, a smooth
and small calculus may produce very few symptoms, its impaction being
due merely to its being turned with its longest diameter across the

urethra, and when it happens to turn the other way it will come out. But

large and sharp stones or fragments of stone give rise to much suffering,
and unless removed eaFly much mischief will follow from abscess, extrav-

asation of urine, urinary fistula, etc. In some cases the obstacle to

der and causing more or less in-

continence. It often happens,
however, that the urine can be re-

1 Their chemical composition, according to Dr. Wollaston, is phosphate of lime

84.5, carbonate of lime .5, animal matter 15.0.
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the passage of the stone depends on spasm of the urethra, and relaxa-

tion of this spasm by opium and the warm bath will prove successful.

The patient should be directed to hold his urethra in front of the stone

as lonir MS possible while passing his water, in order to increase the

force of the jet. If the stone be lodged far forwards patient and gentle

attempts at extraction with the forceps will often succeed, especially

if the stone can be manipulated so as to turn its long axis along the

urethra. If they do not, and the stone is near the scrotum, it may be

better to push it into the perineum and cut down on it there, though I

must say that I have not seen the harm which some surgeons describe as

resulting from cutting into the urethra in the penis. If a catheter is

passed into the bladder, tied in and left open, the wound is pretty sure

to heal. Stones impacted far back will not, probably, be extracted by the

forceps. A free incision should be made on them, keeping the left thumb
or forefinger pressed on the urethra behind, to prevent them from slipping

into the bladder.

CHAPTER XXXIX.

DISEASES OF THE MALE ORGANS OF GENERATION.

AFFECTIONS OF THE TESTICLE AND ITS APPENDAGES.

Congenital Malformations. The congenital malformations of the tes-

ticle with which we are concerned in practice relate chiefly to irregular-

ities in the descent of the gland. The cases reported of multiple testi-

cles seem to be apocryphal : cysts in contact with the testicle having been

mistaken for additional testicles.

There are cases in which the testicles are imperfectly developed or even

entirel}* absent, though the patient retains sexual feeling and power. Such

persons, however, are probably sterile. Their possession of sexual power
is accounted for by the fact that the vesiculae seminales are present, being

developed along with the vas deferens and epididymis from a different

source.

Retained Testis. More common, however, and in a surgical point of

view more important, is the retention of the testicle either in the abdo-

men or in the inguinal ring. Such retained testicles do not, in the opin-
ion of most pathologists of the present day, secrete seminal fluid, i. e.,

fluid containing spermatozoa, so that the patient is sterile, if both testes

be retained, though there is no reason why he should be in any respect
deficient in sexual power.
When a testicle has only descended into the inguinal ring, or when it

descends very late into the scrotum,
1 a portion of bowel very often ad-

heres to it, and may easily become strangulated, especially, as in these

cases, the internal ring is often very deep and narrow. And in other

cases, though the testicle does not descend, the gut may come down into

1 Sir A. Cooper relates that he has seen the testicle descend as late as seventeen

years of age, and Dr. Humphry speaks of a case as late as forty.
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the scrotum, and, of course, may be strangulated there (see Fig. 296, p.

641). In all cases of hernia with retained testis, the first care of the sur-

geon is to replace the hernia if possible. If the testicle adheres to the

hernia and the latter is reducible, so that the replacement of the bowel
involves the reduction of the testis also into the abdomen, or into the

groin, this is a matter of but little importance, provided a truss can be
worn and the risks of hernia obviated. Even if the pressure of the truss

were to cause atrophy of the testis, this is not an objection to the prac-

tice, since the testicle is probably useless from the beginning. But very
often the hernia will be found irreducible, or the truss cannot be borne.
In such cases a bag truss must be fitted. If an operation becomes

necessary the surgeon will probably embrace the opportunity to remove
the testicle, which is useless and in the way.
Such retained testicles have not un frequently been known to be the seat

of cancer,
1 and in other cases of hydrocele. Gonorrhoeal orchitis is pe-

culiarly painful when the testicle is retained in the canal.

There are also instances in which the testicle instead of descending into

the scrotum has passed into the perineum, or even through the saphe-
nous opening into the groin. The knowledge of these rare anomalies will

be useful to the surgeon in examining cases of supposed hernia or peri-
neal abscess.

In other cases the testicle is inverted in its descent, so that the cord
lies in front of it, and the tunica vaginalis behind. This fact has its im-

portance, as we shall see, in the practical surgery of hydrocele.
The persistence of the funicular canal is a fact of as much importance

in hydrocele as in hernia.

The malformations of the penis derive their practical importance from
the condition of the urethra and bladder, and have been spoken of on pp.

768, 781.

The diseases of the male organs may be divided into those of the tes-

ticles, scrotum, and penis. The vesiculse seminales might perhaps be

added, but their affections are not well understood, and the diseases of

the prostate are treated along with those of the urinary organs, with
which they have a nearer connection than with those of the generative
system.

Hydrocele. The diseases of the testicles will be first considered of

these perhaps the commonest is hydrocele, a collection of fluid in the

tunica vagiualis, the result of over secretion or passive dropsy.
No symptoms attend the formation of a hydrocele, so that any swell-

ing in the testicle which forms painlessly and gives no inconvenience ex-

cept that occasioned by its weight is suspected to be a hydrocele till

proved otherwise.

The forms of hydrocele are various, corresponding to the condition of

the tunica vaginalis and its funicular process.
In the ordinary condition the tunica vaginalis is entirely separated

from the peritoneal cavity by the whole extent of the scrotum and ingui-
nal canal. It only covers the front and the sides of the testis, extending
somewhat under the epididymis and around its head, but is reflected for-

wards from the sides of that body so as to leave its posterior part free.

Consequently, when this cavity is distended with fluid, which constitutes

the common hydrocele, the swelling lies in front of the testicle and above
it (Fig. 300, p." 643). The testicle may be sometimes felt at the back of

1 Dr. G. Johnson, Med.- Chir. Trans., vol. xlii. Mr. Hodgson, St. George's Hos-

pital Keports, vol. ii.
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the tumor; tlie scrotal cord is perfectly free. The collection of fluid is

generally too tightly bound down to permit of the feeling of fluctuation;
it is commonly transparent, though often not so, in consequence of the,

thickness of the sac. It is pyriform, and if the patient is intelligent he
will have noticed that it has begun from the bottom of the scrotum :uid

extended upwards. When punctured a greenish or yellowish serum is

drawn off, which is rich in albumen, so that it coagulates on the applica-
tion of heat or nitric acid like the serum of the blood. The causes of

hydrocele are not well understood. It is a common complication of

chronic inflammation of the testicle (hydrosarcocele), and a certain

amount of hydrocele also usually accompanies acute orchitis. Its inflam-

matory origin is testified also by the fact that it is not infrequently re-

ferred to an injury. Yet in most cases of pure hydrocele nothing of the

kind can be traced. It is spoken of vaguely as a u local dropsy," but cer-

tainly has no connection or affinity with general dropsy.
Diagnosis. The diagnosis of this form of hydrocele from hernia is

usually easy in fact obvious for, as the cord is free between the tumor
and the external inguinal ring, no confusion between hernia and hydro-

cele, or any other uncomplicated tumor of the testis or its coverings, is

possible. But hydrocele, or any other scrotal tumor, may be combined
with hernia, as shown in the diagram above referred to

;
and then in the

part caused by the hydrocele transparency will be found without impulse
or reducibility, and in the hernia opacity with impulse and probably with

reducibility. If the hernia is strangulated, the characteristic symptoms
of that condition will demand the reduction of the bowel either by taxis

or operation, and after this has been accomplished the nature of the tu-

mor will become plain. But old hydroceles with a thick non-transparent
sac are not so easily distinguished from solid tumors of the testicles

;
in

fact, are sometimes almost indistinguishable from them. I once assisted

a surgeon of great experience in

an operation on a case which I

had not seen before, where he

proposed to remove the testicle

on account of supposed malig-
nant disease, which on incision

turned out to be a simple hydro-
cele

;
and I was once consulted

in a similar case where, remem-

bering this, I avoided the same
error only by a puncture with a

trocar after the patient had been

prepared for the operation. So
also with hrematocele, as to

which the reader is referred to

the section on that disease.

The treatment of simple hy-
drocele may be palliative or radi-

cal. The latter cannot be de-

void of pain, and involves some,
though a very trifling risk. Con-

sequently, many persons prefer
to gO On with the palliative treat- Tapping a hydrocele. After Listen. The probable

ment, Or, in plainer terms, tO position of the testis is indicated by a dotted line.

have the hydrocele tapped from
time to time instead of attempting its cure. Tapping a hydrocele is a very

FIG. 378.
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simple proceeding, though it is sometimes mismanaged. The back part
of the scrotum is to be drawn backwards so as to make its front surface

tense. A part of the skin is to be chosen free from large veins, and the

trocar is to be plunged in boldly, inclining upwards, in order to avoid the

testicle. This gives, it may be said, no pain, and after the swelling has
been emptied the canula is withdrawn and a bit of strapping applied.
When the fluid has re-collected to such an extent as to cause pain and

dragging on the loins, this little operation may be repeated, or the radical

cure may be undertaken. When the fluid has all been withdrawn, the

condition of the testis must be carefully examined
;
for before the empty-

ing of the sac it is difficult, if not impossible, to be sure that the gland
itself is healthy, and if it be not so it will be vain to try and cure the

disease by any measures directed solely to the tunica vaginalis.
In this, the common method of tapping a hydrocele, the testicle is

supposed to be behind, as it is in ninety-nine cases out of a hundred.
But there are rare instances in which the position is reversed, and the

gland lies in front of the fluid. I once saw such a case in which a trocar

had been twice thrust into the testicle in attempts to empty the hydro-
cele. This reversal of the position depends on one of two causes :

(1) The hydrocele may have been tapped, and in this operation the front

surface of the testicle may have been punctured. In consequence of this

the testicle contracts an adhesion to the front of the hydrocelic cavity,
and when the fluid re-collects the testicle lies at the front of the tumor
and the fluid laps round each side of it, so as to appear behind it, though
this is hardly the case in strictness of speech ;

or (2) the hydrocele may
really lie entirely behind the testicle as a consequence of congenital

peculiarity, for it seems that sometimes the testis gets twisted as it were
in its descent into the scrotum, so that the epididymis and cord are in

front of the gland and the tunica vaginalis behind it
;
and if in a case

like this hydrocele should occur, it must, of course, be altogether behind
the testicle. Such a position could not be detected if the tunica vagi-
nalis were thick and opaque ;

but in ordinary cases careful exploration

by transmitted light will distinguish the position of the testicle, or the

elasticity of the part will convince the surgeon where fluid is to be found
;

or palpation may elicit sensations in the patient which will enable him
to point out the situation of the gland. Fortunately, if in an obscure

case the testicle is punctured, no serious mischief usually follows
;

the

error, however, is a discreditable one when, as commonly happens, it is

the result of pure negligence.
Radical Cure. The radical cure of hydrocele used to be effected by

laying the sac freely open, and this is sometimes still necessary in cases

of obstinate recurrence. I have had occasion to perform the operation
and to see it performed by others. It used to be prescribed to stuff

the wound with lint in order to excite suppuration, but this is painful
and superfluous. It is only necessary to keep the wound open by gently

separating its lips when necessary and the cavity will fill up.

Injections. Commonly, however, the injection of the sac suffices. The
old plan was after withdrawing the fluid to fill the sac with port wine and
water in equal parts (the French use alcohol and water in various propor-

tions), and keep it in the sac till the patient felt a good deal of pain and

began to feel sick and faint. Then the canula was opened and as much
of the fluid as would run out was allowed to escape. The modern plan

(introduced by the late Sir R.Martin) is less troublesome to the patient,
and is usually effective, though, I think, less certain to cure the disease

than the port-wine injection. Two drachms of an equal mixture of Tinct.
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lodi and water are passed into the emptied sac and left there. The
effect of the injection of a hydrocele is always a smart attack of inflam-

mation, the sac usually filling to the same size as before, and with a good
deal of redness of the skin and pain. But as this subsides the part re-

sumes and retains its natural size, at least if the operation is successful.

The tunica vagiualis is sometimes obliterated by adhesions; but this is

not necessary for cure, and is believed not to be the usual result; though
precise information on this head can hardly be obtained, since such

operations never prove fatal and have been forgotten before the patient's

death, even if his body is examined. Should the hydrocele recur after

the iodine injection, as it sometimes does, the best plan is to inject it

with port-wine or with sulphate of zinc lotion (gr. iv to Jj) used in the

same way as the port-wine injection, and if it still recurs to lay it open ;

but in these cases very careful examination of the testicle should be

made, to' ascertain whether it really is a case of simple hydrocele.
Setons are also used in the cure of hydrocele, but the silk seton seems

to me a more severe measure than incision, and the silver seton is very
uncertain in its action. I have seen it in some cases produce too little

inflammation to cure the disease, and in others such violent symptoms
as are out of proportion to the gravity of the disease, ending in fact in

one unlucky case in death.

The other forms of hydrocele depend on the condition of the tunica

vaginalis and its funicular process in respect of their obliteration.

Congenital Hydrocele. When the whole funicular process remains

open and the communication is not large enough to admit a piece of

bowel, the serous secretion of the peritoneum may distend the scrotal

pouch and form a congenital hydrocele
1

(Fig. 295, p. 641). Congenital
is distinguished from common hydrocele by its shape and extent, and

by the fact that the fluid can be returned, though often only slowly and
with much difficulty, into the belly, and from hernia by its transparency

2

(which, I believe, is almost, if not quite always present), and by the
different sensation which the surgeon feels in reducing it.

The treatment of congenital hydrocele consists in evacuating the fluid

with a fine trocar and endeavoring to procure the obliteration of the

patent canal by making continuous pressure on it near the external in-

guinal ring by means of a truss, which should be worn night and day if

possible; and as fast as the fluid reaccumulates the puncture should be

repeated. Most cases, I believe, ultimately recover. If not, the commu-
nication will probably enlarge and hernia will ensue. In France it seems
common to treat congenital hydrocele by injection with alcohol, pressure
being maintained on the ring while the sac is being injected ;

but the

gravity of the disease seems hardly sufficient to warrant a measure which
cannot be free from considerable risk.

Infantile hydrocele is very common. The tunica vaginalis and its

funicular prolongation are distended with clear serum, but they are

separated from each other by a* septum at the external ring (Fig. 298, p.

643), so that the fluid will not pass into the peritoneal cavity whatever

1 It must, be recollected that this is not a necessary consequence of the persistence
of the communication if it be very small, as shown by the case of Sir A. Cooper,
quoted on p. 640.

2 It must be remembered that a hernia cannot under ordinary circumstances be

transparent, since both the viscera and the omentum, which form its contents, are
themselves perfectly opaque. In very rare cases the hernial sac is dropsical or dis-

tended with clear serum "
hydrocele of the hernia! sac." Such cases could only be

distinguished from hydrocele by the impulse of the bowel in the tumor.
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force be used and however the canal may be straightened out
;
but very

careful examination in this respect is necessary before the hydrocele can
be confidently said not to communicate with the peritoneum, so easy is

it to close a small communication by any folding over of the parts ;
and

then what is really a congenital may easily be mistaken for an infantile

hydrocele. Infantile hydrocele generally disappears spontaneously or

after the application of a stimulating lotion of arnica or hydrochlorate of

ammonia or tincture of iodine to the skin
;
or it may be punctured sub-

cutaneously or otherwise. There is no objection to injecting such a

hydrocele, but it is rarely necessary.

Hydrocele of the cord proceeds from the effusion of serum into an un-

obliterated portion of the funicular process (Fig. 301, p. 648), or perhaps
from the growth of an independent cyst in the cellular tissue of the cord.

It is commonly met with in children or boys about puberty, and causes a

small, round, tense swelling in the course of the cord, separate 'from the

testicle, and therefore easy to distinguish from common hydrocele or any
tumor of the testis, and if also distinctly separable from the external in-

guinal ring, equally easy to distinguish from hernia, and therefore unmis-
takable. But as the cyst may extend up to or beyond the ring there is

in such a case a very great resemblance to hernia
;
so that I have seen a

case of the kind treated for hernia at one of our truss societies. Careful

examination, however, will show that the supposed hernia cannot be made
to return into the belly, though there is no strangulation ;

that the impulse
it receives is much less than a hernia would have

;
and that it forms a

small rounded swelling instead of a long tubular one; and if the child be
taken into a dark room, and the candle be dexterously arranged, trans-

parency can usually be detected in spite of the smallness of the cyst and
fatness of the part. There is then no further doubt. But if with a cyst
situated so high up there should be any symptoms of strangulation, it

would be right to cut down on the tumor and open it; and, in fact,

whenever there is any considerable doubt the same course may be justifi-

able, rather than expose the child to the annoyance of wearing a truss

unnecessarily.
These cysts are easily curable by injection with a small quantity of

tincture of iodine, say 3J of a mixture of equal parts of the tincture and

water, or 5 s. of the pure tincture. I have also cured them by a silver

seton, but with more inflammation and distress, and once by cutting the

cyst across and strapping it.

Besides these encysted hydroceles of the cord, which are common
enough, diffused hydrocele of the cord is spoken of, forming a long,

sausage-shaped tumor around the whole cord
;
but if it occurs it is ex-

ceedingly rare. Dr. Humphry says that no such case is known to have

presented itself in modern times, and refers to the works of Pott and

Scarpa for all that is known about it.

Encysted hydrocele of the testicle consists in the formation of a cyst in

contact with the testicle itself and not with the cord. The usual position
of these cysts is in the head of the epididymis, and they generally con-

tain spermatic fluid. But they are found in other situations, as between
the tunica vaginalis and albuginea; and they may contain, not the milky
fluid which results from the admixture of semen, and which presents sper-
matozoa under the microscope, but the same nearly watery secretion as

is contained in the cysts of the cord. Their diagnosis from common
hydrocele is formed either from their position, for they do not envelop
the testicle like common hydrocele, but lie behind or at the side of it,

like a double testis
;
or from the milky or watery nature of their contents,
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which contrasts forcibly with the albuminous serum of ordinary hydrocele.
The way in which semen gets into these cysts is not, perhaps, fully under-
stood

;
but there is no question that in many cases a distinct communi-

cation has been seen between the cyst and the tubes of the epididymis ;

and even if we allow that in the cases where no such opening has been
found there was really no opening, still it might have been pivs.-nt at

one time, and then have become obliterated. In the watery cysts, how-

ever, no such communication can at any time have existed. It seems on
the whole most probable that these cysts originate in different ways,
either as outgrowths (or buds as it were) from the tubes of the epididy-
mis, the opening of which may or may not become obliterated, or as in-

dependent formations in the cellular tissue -of the cord, which afterwards

may or may not form a communication with its seminiferous tubes. It

has also been suggested, but on pure hypothesis, that they may be over-

developed remains of the Wollffian body which have not become con-
nected with the testicle. A much more probable hypothesis is that put
forward in a very interesting paper by Mr. S. Osborn in the St. Thomas's

Hospital Reports for the present year. He traces the development of
these cysts to the "

hydatid of Morgagni," a small cystic body which is

always found between the testis and the globus major, and is the remnant
of the Miillerian duct. The paper and the preparations depicted in it

are well worth studying.
The treatment is the same as that of common hydrocele ;

but as the
tumor is usually smaller and fills more slowly than in hydrocele of the
tunica vaginalis, there is less motive for undertaking the radical cure.

Loose Bodies in the Tunica Vaginalis. The cavity of a hydrocele
sometimes contains a loose bod}

r
. These, as Mr. Osborn points out, may

be formed by the hydatid of Morgagni becoming degenerated into a solid

tumor, much as an enlarged bursa does, and then dropping off its pedun-
cle

;
and Dr. Humphry (op. cit., p. 106) has pointed out a similar process

for the development of these movable bodies, and has given an interest-

ing example of the recognition and removal of one of them during life by
incision. In a case by Sir B. Brodie a patient who had one of these loose
bodies used to complain of intolerable pain after the operation for tapping;
and they often set up a certain amount of irritation, and no doubt either

produce or keep up the effusion of fluid into the tunica vaginalis. They
should, therefore, always be removed when they can be recognized. I

have no doubt that they may arise from various causes, just as loose car-

tilages do; and their structure bears much analogy to that of the loose
bodies in the joints. In Dr. Humphry's case the loose body, which was
the size of a bean, was composed of u

compact fibrous layers encircling
an earthy nucleus."

ffsematocele. Common ha?matocele is a collection of blood in the cavity
of the tunica vaginalis. It usually follows on some sprain or injury
whereby a vessel is ruptured on the internal surface of the membrane,
and this is often the case when hydrocele is already present. The same

thing happens sometimes in hydrocele of the cord and in encysted hydro-
cele, which by some blow or injury becomes filled with blood, or converted
into hsematocele. In the cord, however, this is so uncommon that I think
it not worth while to spend more space upon it. In the tunica vaginalis
it appears common enough. Hfematocele may be produced by a blow or
a strain in the previously sound condition of the organ, giving rise to

haemorrhage into the cavity of the tunica vaginalis, or by similar injuries,
or the puncture of the trocar, in cases of hydrocele, and perhaps by spon-
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taneous rupture of, or exhalation from, some vessel in the lining of the
sac.

The tumor has generally a somewhat more rounded shape than a

hydrocele, is heavier, less homogeneous, part of it being knobby and
semi-solid, is perfectty devoid of transparency, and often accompanied
by a dark color of the scrotum, due to blood sugillating into the subcu-
taneous tissue.

Diagnosis. The diagnosis is anything but easy. It is hardly too much
to say (at least I may say it for myself) that the surgeon can never be
sure of the diagnosis of a hsematocele till he has punctured it. It may
be a solid tumor of the testis (perhaps inflammatory, but more probably
malignant), or a hydrocele with a thick sac. The diagnostic signs are as
follows : Chronic orchitis is generally accompanied by a more definite

history of its causation than hfematocele, i. e., it follows directly on acute
orchitis or as the result of a blow, the tumor having been always solid,
and increasing gradually ;

or after syphilis, with some other distinct

syphilitic symptoms. C.ancer of the testicle advances more rapidly, has
a greater tendency to spread up the cord, arid is accompanied with more
pain. [I do not speak of advanced cases of cancer complicated with en-

larged lumbar glands, where there is no difficulty in diagnosis.] Hydro-
cele is wanting usually in the history of injury and of sudden increase to

a certain size, at which when a hasmatocele has attained it usually stops.
But the reader will see at once that all these signs are dubious

;
and an

experience of the complexities of practice and the uncertainties of pa-
tients' histories will enable him easily to judge how dubious they are.

It is, however, more especially the early stage of cancer which bears the

strongest resemblance to haematocele.

Notwithstanding, however, the difficulty experienced in diagnosing
hsematocele, there are many cases in which the symptoms and history

point strongly to the correct conclusion
;
and in any case where there is

a real necessity for operative interference a preliminary incision will

settle the matter, and can do no harm.
Sometimes hsematocele, if neglected, grows to an enormous size, pro-

ducing atrophy of the testis
;
at other times the blood degenerates into

a turbid, grumous mass, very like the contents of the small intestine.
1

Treatment. In very old cases of haematocele probably the safest and
best course is to remove the whole tumor with the testicle

;
but as a gen-

eral rule it will be sufficient to lay open the tumor by a free crucial inci-

sion, turn out all the clots, tie any vessels in the thickened tunic which
bleed freely enough to require it, and allow the cavity to granulate up.
At the same time it should be remembered that the operation is a severe

one, and in old or unhealthy persons it should not be lightly undertaken.
I have seen death follow it. It is said that cases of recent hrematocele

occur in which the absorption of the blood can be procured by rest,

evaporating lotions, ice, etc. I have not met with such cases, nor with

any in which the blood is entirely fluid and can be evacuated through a

trocar like hydrocele, and in which injection might be tried, but am quite

willing to believe in their occasional occurrence.

Acute Orchitis. Orchitis, or inflammation of the testicle, is divided
into acute and chronic. If the word orchitis were construed so literally
as to restrict it to inflammation of the body of the gland, excluding the

1 I once saw a surgeon on opening a haematocele of this kind start back, fancying
for a moment that he had laid open a hernia.



ORCHITIS. 833

epididymis, we might say that acute orchil is is almost ahva; 1 by
n blow, or by metastasis in mumps, since Ilic i'amiliar acute inflammation

of gonorrhoea is properly epididymitis, but this is in ordinary language
included in the term orchitis. The inflammation also which follows from

impaction of calculus, after lithotrity. calhcterixat.ion, etc., is originally,
like gonorrhoea! orchitis, situated in the epididymis.

Gonorrhceal orchitis usually occurs somewhat late in the disease, and
often after the discharge has more or less subsided; whether it occurs

from inflammation spreading up the vas deferens to the epididymis or

from some nervous "sympathy," the nature of which is obscure, is as yet
undecided.

It commences when in its severest form with rigors, sickening pain in

the back and loins as well as in the testicle, heat and redness of the scro-

tum, swelling and tenderness of the epididymis, and distension of the

tunica vaginalis with serum and lymph. The body of the testicle be-

comes more or less affected as the disease progresses. The inflammation

appears to be at first seated in the intertubular connective tissue, after-

wards the tubuli themselves become loaded with lymph.
On the subsidence of the disease it seems not very uncommon for the

tubuli seminiferi, and probably also the large excretory tubes of the vas

deferens, to be choked up by this lymph, so that the testicle is left useless,
and if both testes have been affected the patient is sterile,

1

though the

testicles may not be wasted, nor the patient deficient in sexual vigor.
Treatment. The treatment of gonorrhoeal orchitis is now far less severe

than it used to be. Yery many cases are found to get perfectly well with
no more active treatment than rest in bed, with the testicle wrapped up
in a warm poultice.'

2 When there is much pain opium should be freely

given. Leeches sometimes also relieve pain if followed by warm bathing.
Free purging is very desirable, and if much inflammatory fever be present

antimony in moderate doses is indicated. In the initial stages when con-

fined to the epididymis the disease may sometimes be arrested by care-

fully strapping the part, according to Dr. Humphry. When the pain is

gone, but swelling lingers, strapping is most beneficial if the pressure be
well and equably applied, but this is an art which all people do not possess.

3

The application, also, of mercurial ointment below the strapping, or rub-

bing in a small quantity of mercury, often removes the swelling.
I never saw any need for puncturing the testicle, nor have observed

any relief from following the practice in the very few cases in which I

have seen it tried, nor can I see why it should relieve the pain.
The orchitis which follows on injuries, mumps, or other causes, must be

treated on the same general principles, and Dr. Humphry gives a useful

caution to examine the urethra in cases of recurrent orchitis, since the

recurrence often depends on the presence of stricture, and can only be
obviated by its cure. The acute orchitis of mumps is remarkable as

being an affection of the body of the gland, and as being liable, occasion-

1 See Humphry, op. cit., pp. 111-112.
2 Dr. Humphry says that without treatment or even rest, most cases would end in

resolution.
3 To strap a testicle, separate it from its fellow and pull the skin tight, put the

first strap round the scrotal cord, the next perpendicular to the first between the

testicles, the third half overlapping the fir.st, and the fourth the second, and so on
till the whole gland is equably covered. The skin ought not to be pinched any-
where between the straps, nor should the pressure be painful anywhere. The straps
should be about halt' an inch wide.

53.
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ally, to be followed by total wasting of the organ ;
but as far as recorded

cases go this unfortunate event does not seem ever to occur on both
sides. Acute (or subacute) orchitis also happens occasionally in gout
and rheumatism.

Chronic orchitis is frequently the remains of the acute disease, but its

more usual cause is S3
7

philis.
It consists in a knotty enlargement of the various lobes of the gland,

proceeding from infiltration of lymph into their connective tissue, and
this knotty infiltration has given rise to the name " tubercular testis," a
somewhat unfortunate one, since it seems to be intended to apply to a
disease which ought carefully to be distinguished from that which pro-
ceeds from scrofula, to which the designation

" tubercular " would be
more appropriate. As the disease progresses it involves the whole

organ in a common hard swelling, in which all distinction between testis

and epididymis is lost, and the whole becomes uniformly hard and heavy.
There may also be more or less fluid in the tunica vaginalis, forming the
"
hydrosarcocele

" of the older authors.

The ultimate end of the disease is various. Not unfrequently,'if suc-

cessfully treated, it seems to be entirely cured with no resulting mischief
to the gland whatever

;
at other times the affected portion of the gland

shrinks, and becomes atrophied as the liver does in cirrhosis, or suppura-
tion ensues, and then the abscess may either heal or hernia testis may
follow.

Diagnosis. Chronic orchitis is a disease of slow progress, and it seldom
attains a large size. It is hard to distinguish it at first from scrofulous

orchitis, except by the concomitant affections in the latter. And in some
cases where chronic orchitis has attained a rather large size it is very diffi-

cult to distinguish it from malignant disease in its earlier stage. In fact,
the physical appearance is nearly identical, and I have seen the mistake
made by the greatest masters of surgical diagnosis. The history and
rate of progress of the diseases are different, but histories are very often

deceptive. The effect of a course of mercury, however, and the progress
of the disease while that course is being administered will enable the

surgeon to form the diagnosis, though, probably, if it do turn out to be

cancer, the nature of the case may not be ascertained with certainty be-

fore the patient's health is broken down by the combined effect of the

disease and the mercury. The presence of other syphilitic affections will

be a material aid to the diagnosis.
Treatment. In chronic orchitis, whether syphilitic or not, mercury is

generally successful. The best plan seems to be to keep the patient in

bed and bring him under the influence of calomel and opium, slowly but

fully, till the gums are slightly tender. After about three weeks of this

general mercurial action it may be kept up by inunction of mercurial oint-

ment into the scrotum, and then iodide of potassium and sarsaparilla
should be given. Finally, when the patient gets up the testicle should
be strapped.

Scrofulous Orchitis. Scrofulous disease of the testicle consists in the

deposit of tubercle in and around the tubular structure, usually of the

epididymis, with thickening and enlargement of the vas deferens, but it

is sometimes confined to the body of the testis. The tubercle softens

and makes its way to the skin, causing first adhesion of the layers of the

tunica vaginalis, then redness and thinning of the coverings of the

scrotum, and finally, bursting as a chronic abscess, through which often
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the tissue of part of the testicle protrudes, ;in<l sometimes almost tin;

whole inland. It is frequently associated with general phthisis or with
sonic other tubercular affection, and very often both testicles are diseased.

Occasionally, instead ofsoftening, the tubercles wither and caleil'v, leaving
the organ little atl'ected. It has been noticed that in some of these cases
an examination by the rectum will disclose tubercular deposit in the
vesicul;e seminales, and sometimes in the prostate.

This is only another form of chronic orchitis, and accordingly, it is not

always easy to diagnose it from the common or the syphilitic orchitis; in

fact, nothing prevents a strumous patient from having syphilis, so that
the two diseases may well be mixed together. And as the diagnosis of
chronic orchitis from cancer is sometimes difficult, so is also- (but much
more rarely) that of strumous orchitis. On this head, however, enough
has been said above.

In the treatment the general management of the constitutional condi-
tion is far more important than any local treatment

;
in fact, the disease

requires no local treatment unless abscess has formed. Such abscesses

may sometimes be incised with advantage, and hernia testis, whether

proceeding from strumous or from ordinary chronic orchitis, requires
treatment, which will be described immediately. Very rarely when the
testicle seems hopelessly disorganized, and is a source of pain and ex-

haustion to the patient, it ma}- be removed, though, as a rule, this should
be avoided. 1 removed a testicle under these circumstances a short time

ago, for a poor fellow in an advanced stage of phthisis, though the other
testicle seemed also slightly affected, and with very great benefit to the

general health.

Treatment. Hernia testis requires, in the first place, careful attention
to the general health

;
in the next place, strict cleanliness and the removal

of all sources of irritation
; and, finally, some gentle stimulant to the

granulations. Powdering them with the nitric oxide of mercury, and

slightly repressing them by strapping with an ointment of the same, is

the favorite plan of treatment at St. George's, and is very successful
when combined with good diet, rest in the hospital, and the usual remedies
for struma when the disease is strumous, as is commonly the case. Under
such treatment as this, the sore usually scars over, and no further inter-

ference is necessary. Two kinds of plastic operation are, however, prac-
ticed in hernia testis. The only one which I have either performed or

seen is that which consists in paring the edges of the scrotum, and

bringing it over the exposed gland. In order that this may succeed the

granulations must previously be brought into a healthy condition, and
when this is the case I have obtained a speedy permanent cure in this

way. Dr. Pagan, of Glasgow, has also described an operation in which
the edges of the opening in the tunica albuginea, which he believes to

constrict the herniated testis as the neck of the sac constricts a hernia,
are notched with a bistoury and the protruding gland repressed before
the skin is brought over it.

1

Finally, in some extreme cases it may be better, on the whole, to re-

move the exposed gland.

Cystic Disease. The common C3
rstic disease of the testicle is usually

in fact cancer, with one or more cysts in it. But besides this malignant
cystic tumor, there are cases of innocent tumor formed of a number of

1 See Dr. Humphry's essay, p. 121.
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Section of a specimen of non-malignant cystic disease of

the testicle. From a preparation presented by Mr. Caesar

Hawkins to the Museum of St. George's Hospital.

cysts of variable size scattered over the whole substance ofthe organ. Car-

FlG 379 tilage is often found mixed
with these tumors, as it is

with malignant tumors of the
And I have seen a

which a congenital

testicle,

case in

tumor was developed in the

testicle, which contained nu-

merous cysts lined with cilia-

ted epithelium, and in which

portions of bone were found.
The diagnosis between the
innocent cystic tumors of the

testicle andm align ant disease
is very difficult indeed, unless

the history points clearly to

a non-cancerous formation,
and clear serum can be here

and there evacuated by punc-
ture. But on removal of the

testicle, an operation which
must be performed if the size

of the tumor requires it, the

distinction will be made :

and then the patient may
safely be assured that the cure will be permanent.
Enchondroma of the testicle is generally associated with cystic disease

;

in fact, Mr. Curling teaches that the deposit occurs in the dilated tubuli

seminiferi, and that the cysts are the dilatations of the tubes. Thus the

cartilage is found in its initial stage in the form of beads strung together
upon the tubes. In other cases, however, the formation of the cartilage
has seemed to be more in connection with the lymphatics of the testicle,

as in the celebrated case recorded by Sir J. Paget in the 38th vol. of the

Med.-Chir. Trans., and to which reference has been made above (page
358), where the growth spread up to the great veins and proved fatal.

The purely cartilaginous tumors are of somewhat slow growth usually,
and of great consistence and weight. They undergo calcification, and
sometimes probably cystic transformation. Their removal is plainly

indicated, and if they are not mixed with cancer (which, however, they
not uncommonly are

;, the prognosis is good.

Innocent tumors other than inflammatory, cartilaginous, or cystic, are

decidedly rare in the scrotum, and as originating from the testicle still

rarer. A few scattered instances of what have been described as fibrous

or fibrocellular tumors of the testicle are recorded; but I think hardly
with sufficient details to make us certain that those which grew from the

testicle itself were not really malignant (see Humphry, op. cit., p. 138).
I have recorded 1 an instance of a fibrous tumor of the scrotum enveloping
the testicle, but clearly having no organic connection with it, which had

grown gradually during thirty-three years. This might doubtless have
been removed without injury to the testicle at an early period, but was
so implicated with the cord and gland at the time I saw it, that they
were necessarily removed together. As well as could be determined the

i Path. Trans., vol. xx, p. 246.
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tumor seemed to have grown in the tunica vaginalis. Several such in-

stances are recorded, and it may be said in general that the fibrous

tumors of the scrotum are developed ap.-irt from the testicle, though their

removal often involves that of the gland.

Cancer of the testicle is generally of the encophaloid variety, and it

usually begins in the body of the gland, expanding the substance of the

testicle, which is then spread out as a thin layer over the tumor, easily
known from the cancerous mass by the seminal tubes, which form the

bulk of this expanded layer, as well as by its general appearance. There

are often large cysts in these tumors, and masses of cartilage are often

found here and 'there in them. The cancer usually obliterates in great

part or entirely the cavity of the tunica vaginalis, but it rarely bursts

through the skin of the scrotum. It tends more to spread up the cord

and into the lumbar glands, i. e., the glands which lie around the aorta

and common iliac arteries. The inguinal glands are also sometimes

affected, and that not only when the skin of the scrotum is implicated.
As the disease progresses (and its progress is usually rapid) the patient's
health breaks down rapidly, and death ensues either from the pressure of

the mass in the abdomen, or from its interference with digestion, or from

fungation, whether of the secondary tumor or the primary.

Diagnosis. The diagnosis rests mainly on the fact that cancer is a

rapidly increasing solid enlargement of the testicle itself, unaccompanied
by inflammation

;
but the remarks made above in the sections on hsema-

tocele, chronic and scrofulous orchitis, will show that this diagnosis is

by no means easy in the early stage ;
for at this period there is no can-

cerous cachexia (on the contrary, cancer comparatively often occurs in

florid healthy young men) 1 nor any perceptible enlargement of the glands.
There is no difficulty in forming a correct opinion in the latter stage of

cancer, but then the time for surgical interference will probably have

passed. However, with a rapidly increasing solid swelling an exploratory
incision is justifiable, all the necessary arrangements for castration having
been made.

Castration* The operation of removing the testicle is a very simple

one, and free from danger, at least I cannot recollect a single case of

death after the numerous operations of the kind which I have performed
and witnessed, though these operations have been performed chiefly on

patients exhausted by illness and dissipation, and in those metropolitan

hospitals which are falsely said to be so unhealthy.
A free incision is to be made from the situation of the external inguinal

ring down to the bottom of the scrotum. The cord is then exposed and
the" skin peeled off it with the fingers. If it should be diseased up to the

external ring a director must be passed into the spermatic canal, the

aponeurosis of the external oblique divided, and the cord followed higher

up ;
but this is very seldom required in any case which the surgeon has

selected for operation. The healthy part of the cord is to be caught in

a clamp, such as is figured on page 605, and when it has been entirely
secured it is divided above the disease, and as far from the clamp as cir-

cumstances permit. Then the tumor is rapidly shelled out of the scrotum,
and if it adheres to the skin all the adherent portion of the latter is

removed as well as a good part of the skin in the neighborhood. The

1 " Cancer of the testicle makes its appearance at all periods of life, from the earliest

infancy to old age, but is most frequent from twenty to forty. It is rare after sixty."

Humphry.
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cutaneous vessels which are large enough to give any trouble are tied,
and then the ends of the cut vessels in the cord are picked up and tied.

If this is done with the carbolized gut, and the ends of the ligatures cut

short, the wound will often heal almost or altogether by first intention.

If a clamp is not at hand, the cord, if it be healthy for a considerable

distance below the ring, may be held between the thumb and finger of
an assistant with a piece of rag; but this is a very inferior method of

securing it. Or the old plan of passing a stout ligature through it to

hold it by may be adopted, and, in fact, must be, if there is not room to

hold it otherwise. I have often seen the cord on its division slip from
between the assistant's fingers up into the spermatic canal, and then there

is very profuse bleeding, and the surgeon has to slit up the canal and
follow and bring down the bleeding stump of the cord with hooked for-

ceps. This danger is avoided by the clamp, provided the division of the

cord is not made too close to it, in which case the clamp also is very
likely to slip off. I have frequently followed the old plan of tying the
whole cord with a strong double ligature, and have not found any of the

evils, such as pain, tetanus, etc., which are said sometimes to result from
it

;
but it is a tedious method, as it delays the patient's convalescence,

and condemns him to suppuration and confinement to bed during the

long period of separation of the ligature.
Before the operation the patient should be carefully examined as to

the presence or absence of hernia. Unfortunately the immunity from
disease which this operation procures in cases of cancer can only be

expected to be short. The disease will recur in the stump of the cord,
or in the lumbar glands, or in some cases in the opposite testicle, or in

remote parts of the body. Still the respite is one usually of complete
health, and it amply justifies the operation, even if we believe that life is

not prolonged by it. No doubt also in some cases the recurrence is long
delayed. Mr. Curling has given four cases in which the patients were
well four, nine, ten, and twelve years after the operation.

Dermal and other Foetal Tumors I have spoken above (page 353) of

the occasional occurrence in the scrotum of congenital tumors containing
bone, teeth, hair, and other structures. They are sometimes, as it seems,
at first included in the testicle itself, out of which they grow; but at

other times they have been proved to be separable from the gland. The

diagnosis is usually obscure until suppuration sets in around the mass
and exposes a part of it, or till the whole tumor has been removed. This
should be done in all cases, for though they have been spontaneously
extruded, yet operative removal is far less dangerous and distressing.
In the operation, it is reasonable to make an attempt to preserve the

testicle, though it will probably be found impossible to do so.

Spermatorrhoea. The consequences of masturbation, the apprehen-
sions of spermatorrhoea and loss of sexual power, form a highly un-

pleasant subject, which has become still more disgusting as affording a

field for the practices of some of those unscrupulous and degraded char-

latans who infest the profession, or who falsely assume a connection with

it. These men make money out of the fears of unfortunate youths, some
of whom are merely nervous and are frightened at the natural emissions

by which the teeticles relieve themselves from distension in persons who
are not in the habit of sexual intercourse. The majority, however, of the

victims of such fears are conscious of having indulged either in solitary
abuse or in immoderate sexual intercourse. A judicious and honorable
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surgeon cannot be better employed than in delivering such patients from
the consequences of unfounded apprehensions, and inculcating the strength
of mind and manliness necessary to give tip vicious habits which have been
once contracted. Jn a work of this kind it is fortunately unnecessary to

dwell on this unsavory subject. So long as the power of complete erec-

tion continues and the patient does not lose semen involuntarily or un-

consciously (which is very rare) the genital organs will recover them-
selves under proper treatment. Very frequently what is mistaken for

spermatorrhoea is some slight mucous discharge, the result of irritation

of the urethra. Proper treatment, however, involves as its most essen-

tial feature the renouncement of the habit of self-abuse, and either absti-

nence or only moderate indulgence in sexual intercourse. If the patient
cannot be persuaded to put this restraint on himself he deserves the ruin

that will fall on him. With this, and with tonic regimen and active exer-

cise of body and mind, recovery will be regular and permanent. Real

impotence may, of course, occur; but it is very rare. The cauterization

of the prostatic urethra, which is so highly recommended, seems to me
often useful, less perhaps from its direct action than indirectly, by making
masturbation or venereal excitement painful.
On the whole of this subject, and especially on the morbid fears of

impotence and other horrors which haunt the unfortunate victims of
" sexual hypochondriasis," I cannot do better than refer the reader to

Dr. Humphry's remarks on Functional Disorders of the Testicle, op. cit.,

p. 151 et seq., and to Sir J. Paget's excellent essay on Sexual Hypochon-
driasis, in his recently published Clinical Lectures.

AFFECTIONS OF THE CORD.

Varicocele is a very common affection, at least in its minor degrees.
It consists, as its name implies, in a varicose condition of the pampini-
form plexus of veins which return the blood from the testicle into the

spermatic vein. The enlarged veins are easily felt in the cord,
"

feeling
like a bag of worms," as it is always described, and the description is very
accurate as applied to the extreme instances of the affection. When the

varicose veins are at all large they can be seen and the disease at once

recognized without even touching the skin. Varicocele may be compli-
cated with any other affection of the testicle or with hernia; but it can

hardly, as far as I can see, be confounded with any of them, at least by
any one who has ever seen it before. The swelling, of course, subsides to
some extent in the recumbent and increases in the erect posture ;

but
this is utterly unlike the disappearance and return of a hernia.

The enlarged veins are often the seat of some amount of real pain on

prolonged standing, and still more often of a considerable amount of
nervous pain. The testicle on that side is often smaller than the other,
and the patient is often worried (especially if he has fallen into dishonest

hands) by apprehensions of impotence. As a general rule, however,
nothing can be more unfounded. 1 Sir A. Cooper said with much truth :

u Varicocele should scarcely receive the title of a disease, for it produces
in the greater number of cases no pain, no inconvenience, and no dimin-
ution of the virile powers." It follows incontestably, if we believe this

and there are few surgeons of experience who would question it that
the number of cases of varicocele which require serious treatment are

1 Sir J. Paget goes so far as to say of varicocele :
" I do not believe that it ever

produced wasting of a testicle, or impotence, or any such thing." Clin. Lee., p. 274.
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very few indeed, and that any surgeon who operates very frequently for

varicocele must operate on many cases which he would have done better

to let alone. I do not deny that such operations may sometimes be re-

quired, under circumstances which 1 will immediately point out; but the

great majority require nothing but a bag-truss. If the enlarged veins

should inflame, rest in the recumbent posture, with the testicles raised by
a small pillow, fomentation, and leeches are indicated. There are cases

(probably those in which the upper part of the vein is varicose, and where
the enlargement of the lower veins depends on the pressure of the column

above) in which a light truss applied on the ring gives relief. Mr. Wor-
mald's plan of drawing a part of the scrotum through a ring of soft

metal coated with leather, the ring to be pinched together when the skin

has been drawn through it, may be tried
;
and some surgeons still have

confidence in Sir A. Cooper's method of removing all redundant scrotum
and sewing it up, so as to give support to the testicle, which, however,
must still be also supported by a bag-truss. Nervous pain may be much
relieved by convincing the patient of the trivial character of the disease.

Operations for Varicocele. There will remain cases in which the pa-
tient will wish for an operation, and that mainly for three reasons

either that he wishes to get into some employment, as the army, from
which the state of the veins excludes him (though I believe army sur-

geons do not reject recruits for the slighter degrees of varicocele), or he

suffers real and considerable pain, or the testicle is wasting. As to the

latter point, however, I do not think that any slight difference between
the size of the testicles is necessarily a motive for operation. Several

years ago I was consulted by a young man with varicocele, who was very
anxious to be operated on, the varicocele being rather large and the tes-

ticle much smaller than the other. With difficulty I persuaded him to

wait, and then, as the testicle did not continue to waste, I advised him
to give up the idea, telling him that he might safely marry (as he wished
to do), and might rely on it that he had the same chance of offspring as

anyone else. He is now the fatherof a large family, and suffers nothing
from his varicocele, which has remained stationary. And we must recol-

lect that such operations are by no means free from danger to life, and
that if they sometimes cure the atroph}' of the testicle, on the other hand

they sometimes produce it. The celebrated instance of Delpech is in

point. He was assassinated by a man on whom he had operated for vari-

cocele on both sides, and who had lost sexual power in consequence of

the operation. The assassin was executed, and on examination of his

body after death both testicles were found flaccid and wasted. This un-

toward result arose doubtless from obliterating the greater part of the

spermatic artery along with the veins. Usually the trunk of the spermatic

artery adheres so closely to the vas deferens that as the latter is drawn
out of the way of injury the artery follows it and escapes also; but often

in dividing the veins a large artery is severed, and the distribution of

the spermatic artery is by no means uniform. Numerous cases of death

after the operation are known to have occurred
;
and in cases which ulti-

mately recovered I have seen so much suppuration, sloughing, and other

evil consequences, that I have thought the remedy has been much worse

than the disease. I would therefore recommend the surgeon to let his

patient urge the operation upon him, and even then only to consent when
his judgment goes along with the request.

1

The only operation I have ever practiced for varicocele is that recom-

1 See also on this subject Paget, op. cit., p. 68.
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mended by Mr. II. Lee, and which is the same as that which he employs
in varicose veins of the leg. The VMS deierens is to be can-fully isolated

and held aside, then two needles are to be driven in beneath the enlarged
veins and above the vas deferens at a distance of about jin inch from each

other. The veins are to be compressed between these needles and the

skin by a tigure-of-8 ligature wound pretty tightly over the needles, or by
an india-rubber band. In the latter case the needle is introduced with

the bund strung on it, and the band then passed over its point. Wlu-n

the veins are thus secured they are divided subcutaneously in the interval

between the needles. In doing this a good deal of bleeding often takes

place. This is judged to be arterial when it comes from the upper or

cardiac end, and venous from the lower. If it is too great to be stopped

by the circular band of strapping which is applied between the needles

another needle must be driven in more deeply either above or below the

former (as the haemorrhage is arterial or venous), so as to command the

vessel which has escaped the needle previously put in. The needles are

to be withdrawn in about four days. If matter forms in the scrotum it

must have early exit.

Tumors in the Spermatic Canal. Fatty tumors are occasionally, though

very rarely, found in the tissue of the spermatic cord, which very closely

simulate omental hernia. The diagnosis can only be formed by very
careful examination, showing that the tumor is movable by traction on

the cord, and that the fingers can be made to meet round its base
;
but I

am not aware that these tumors have ever been made the subject of oper-
ation. Dr. Humphry refers to a few cases from Mr. Curling's experience
and his own, and to some preparations of fatty and fibrocellular tumors

of the cord in the Museum of the College of Surgeons.

AFFECTIONS OF THE SCROTUM.

(Edema and Inflammation. The scrotum is very liable to passive
oedema both from general and local causes. The chief point in the man-

agement of such affections is to see that gangrene is averted by timely

punctures and fomentation. Inflammatory oedema also tolerably often

occurs from erysipelas, from the contact of urine, and from other causes;
and sometimes an abscess forms in the cellular tissue of the scrotum and

produces swelling quite out of proportion to the amount of matter in it.

An abscess containing only a few drops of pus will often form a large

swelling which gives the patient very grave uneasiness, and which I have

even known mistaken by the inexperienced for a tumor. Nothing is re-

quired but a poultice and a timely puncture, after which the swelling will

rapidly subside.

Elephantiasis of the scrotum is a disease of tropical countries, which

is only seen here, as far as I know, in those who have contracted it

abroad. There it extends to an enormous size, making the patient's life

intolerable, in consequence of its weight preventing him from any of the

necessary exertions of dail}' life, and rendering any operation, however

desperate, justifiable.
The opportunity of seeing these cases in their early stages, when they

might be amenable to pressure or to astringent applications, is hardly
ever granted. In the more moderate condition, the surgeon would prob-

ably think it better to dissect out all the hypertrophied skin and remove
it from the penis and testicles, even if these organs were exposed. Gran-

ulation would cover them, and the patient would in all probability be
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restored to perfect health. 1 But when the disease has attained an enor-

mous size, and it is nevertheless thought right to remove it, no dissec-

tion is possible, on account of the excessive haemorrhage. The mass
must be embraced in a temporary ligature, or in a clamp, in order to re-

strain the bleeding as far as possible, and the whole mass be removed as

quickly as may be, without regard to the genital organs.
Such operations, however, are very fatal.

Cancer of the scrotum, soot-cancer or chimney-sweep's cancer, is an

epithelioma which arises from the irritating properties of coal-soot.

Wood-soot is not so irritating, and therefore will not usually excite the

disease. Hence it is nearly unknown in countries where fires are mostly
made of wood; and on the other hand it is not entirely confined to

chimney-sweeps in this country, but affects also people who deal much in

soot, as gardeners witness the well-known instance recorded by Earle
of the gardener who habitually carried a bag of soot over his arm to

dress his beds with, and was affected with soot-cancer on that arm. No
doubt the development of this epithelioma is due mainly to the continu-

ance of the irritation, so that constant removal of the soot will hinder it.

And therefore in the present day, when people know more of the value of

cleanliness, and when even chimney-sweeps wash themselves, this disease

has become rarer than it used to be. In fact, it might probably be banished

by the sweep using always a clean or freshly brushed suit, and thoroughly
washing himself whenever he comes home.
As usually seen it forms a foul epitheliomatous nicer on one side or

sometimes on both sides of the scrotum, with hard, prominent granula-
tions and raised, irritable edge, very frequently complicated with enlarge-
ment of the inguinal glands, and in some cases (but rarely) spreading
inwards to affect the coverings or even the Jiody of the testicle. The
diseased tissues must be freely removed, and it is justifiable to do this at

any period of the disease, provided the whole of the morbid tissue can be

comprised in the incision, even though the testicles should be entirely

denuded, or though it should be necessary to remove them as well as the

diseased skin. The enlargement of the inguinal glands, if not excessive,
constitutes no bar to the operation, nor does it even necessitate the re-

moval of the glands themselves. Constant experience shows that on the

removal of the epitheliomatous ulcer the enlarged glands will subside.

But if the glands are unusually large and hard it is better to excise them
at the same time.

If after the removal of the scrotum the flaps of skin can meet over the

testicles without much traction, the wound should be united. But if not,

granulations will cover the testicles, and the cicatrix will form an excel-

lent substitute for the scrotum.

AFFECTIONS OF THE PENIS.

Cancer of the penis is also usually epithelial, and like cancer of the

scrotum, is usually excited by some irritation, of which the secretion

retained behind a congenitally phimosed prepuce is a well-known instance.

This liability of persons with congenital phimosis to cancer of the penis

1 Two interesting cases were lately reported by Dr. Lloyd, of the Indian Army,
in which tumors 65 pounds and 61 pounds in weight respectively were removed with

success, and the penis and testes dissected out of the mass. In one of these cases the

exposed testes hung down nearly as low as the ankles after the operation, yet on

convalescence they had completely retracted to the normal level. Lancet, Aug. 29,

1874.
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forms one motive for circumcision in such cases. though ordinary consid-

erations of cleanliness would lie quite sullicieiit without anv such motive. 1

The only special point in the surgery of cancer of the penis is to dis-

tinguish it from secondary or tertiary syphilitic ulceration of the glans

penis. .And there can l>e no doubt that in many cases the penis haslieeii

amputated for supposed cancer, which has been only this form of nlcera-

tion, and that many of the cases of permanent, recovery after amputation
for supposed epithelioma, have been of this nature. In some cases, a-jain,
a confusion may have been made with common warty growth, though this

is less likely. The characteristic hardness around the sore and the hard

surface, indurated edge, and prominent granulations of the epitheliom-
atous ulcer will distinguish it from the syphilitic; or if any doubt re-

mains, in consequence of the history or the coexistence of tertiary syph-
ilis, a gentle and prolonged course of mercury will settle the question,
and this is best administered in the form of vapor. Sometimes rnelan-

otic deposit is mixed with the cancer of the penis, as in a remarkable case
which I communicated to the Pathological Society a few years ago, and
which is figured above on p. 372.
When the diagnosis of cancer is clear, the removal of the whole penis

at a level well behind that of the disease is imperative.

Amputation of the Penis. The old rough plan of simply cutting the

organ off with the loss of a large quantity of blood from arteries which the

surgeon proceeded afterwards to tie, leaving his patient exhausted by
haemorrhage, would now be unjustifiable. The penis is to be constricted

by a clamp (see p. 605), by means of which it can be removed without the

loss of a single drop of blood, and all the vessels whose mouths can be
discerned are to be tied. Then the clamp should be slightly relaxed, and
new vessels, will, perhaps^ be found which require ligature. Finally the

affair is completed without any haemorrhage or with very trifling loss, and
the patient generally recovers without any serious symptom. But unless

some care is taken to prevent the cicatrization of the cut end of the ure-

thra, a most painful stricture will result, and I have seen the orifice of

the urethra contracted to the size of a pinhole. This, however, is the
result of unpardonable negligence. Always after the amputation of the

penis, as soon as the bleeding is suppressed, a director should be passed
down the urethra, and the tube should be slit down with scissors on its

lower aspect for about half an inch. Then the flaps of mucous membrane
should be picked up and attached to the skin, wherebj

7 a large valvular

opening will be left that will show no tendency to contract. The old plan
of passing bougies constantly to keep the end of the urethra from con-

tracting, is painful and far less efficient.

Congenital phimosis should always be treated by circumcision. It is

a malformation which often leads to considerable irritation, causing many
of the symptoms of stone in the bladder, and, as stated before, it un-

doubtedly predisposes to epithelioma.
Circumcision. The operation of circumcision is a very easy one and

requires no special apparatus. A director is passed up between the glans
and prepuce on the dorsal aspect, and the knife thrust through the skin

and made to cut out. The mucous, or internal, layer is never sufficiently
divided by this cut, but should be afterwards incised to the same extent
as the outer skin. Any adhesions between the prepuce and glans must

1 Sir J. Paget has, however, pointed out that in many cases the orifice of the pre-

puce may be so stretched by constant gentle traction that the glans can ultimately be

exposed, and the operation'avoided.



844 SURGICAL DISEASES OF WOMEN.

be divided. Then the two layers should he removed with sharp scissors

by a cut running parallel to the corona glandis evenly all round the organ,
leaving just enough of the inner layer to hold the stitches. This is now
to be united to the skin by a few points of fine suture. Sometimes the

artery of the frjennm requires twisting or tying. The wound is to be
covered with oiled lint and the penis raised by a pad between the thighs
and a bandage. The sutures may be removed on the third day.
When the opening is merely narrowed, but the prepuce is not inordi-

nately long, it is sufficient to slit up both its layers thoroughly and unite
the lips of the little wound with sutures.

A few cases of persistent priapism have been recorded from obscure

causes, which are best treated by low diet, tartar emetic, or bromide of

potassium. In other cases priapism results from disease or injury of the

nervous centres, from irritation of the urethra or prostate, or from injury

during connection. The treatment, in these cases, must be directed to

the cause.

Gangrene has been known as one of the sequelae of typhus fever, or

from paraplegia, and a remarkable case of spontaneous gangrene of the

penis followed by recovery is recorded by Mr. Partridge in the twentieth
volume of the Medical Times and Gazette.

CHAPTEK XL.

SURGICAL DISEASES OF THE FEMALE ORGANS OF GENERATION.

THE diseases of the female organs of generation which come within the

province of the surgeon are as follows:

Malformations. The commonest malformation (if it deserve so grave
a name) is the closure or adhesion of the Libia, which is often seen in in-

fants and sometimes passes undetected so as to be presented to the notice
of the surgeon in later childhood. Very rarely it is allowed to persist till

puberty. It is not unfrequently confounded with imperforate hymen ;

but the mistake ought not to be committed
;
for the adhesion is between

the labia majora quite in front of the hymen, and it is not, at least in the

early years of life, in any sense membranous. After years of neglect it

may become tougher and require division with a knife and director; but

usually all that is necessary is to pull the parts asunder forcibly, and pre-
vent readhesion by keeping the labia separated with a piece of oiled lint.

Imperforctte hymen is a much graver malformation, especially if (as is

almost always the case) it escapes detection in infancy, and the patient
first applies for advice when the collection of the menstrual fluid has con-

siderably dilated the cavity of the uterus. Under these circumstances

any slight operation, though it is indispensable, involves serious danger.
Hence the advice usually given in such cases to wait for operation till

after puberty, seems quite erroneous. If the condition of parts is dis-
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covered in childhood, it is easy and perfectly safe to remove a small por-
tion of the hymen, so as to make an opening into the vagina, lint when
the uterine cavity becomes distended with menstrual fluid, or wit h t he

treacly inspissated remains of such fluid, it is often noticed that after

an opening has been made in the hymen, the uterus is thrown into ,p:is-

modic action, and the Fallopian tube, which is dilated as well as the

uterus, often gives way under this action, causing extravasation of the

fluid into the peritoneal cavity, and fatal peritonitis.
1

Impeifforate Vagina. The point of chief Importance in these cases is

to decide whether the case is merely one of imperforate hymen, or whether
the vagina is itselfimperforate, and if so, whether the uterus is present or
absent. Mr. Jonathan llntchinson speaks on this head as follows: ki When
there is evidence of the retention of menstrual fluid, and therefore of the

presence of a uterus, and probably of a vaginal cavity above the occlusion,
the case will come fairly under surgical treatment. In the first place, the
character of the obstructing medium must be determined. If the obstruc-
tion be found within an inch or two inches of the vulva, and if it be con-

stituted by a membrane, stretched across an otherwise well-formed vai>ina,
the case is probably one of imperforate hymen. In some of these during
coughing, the propulsion of the fluid downwards may easily be felt, or the

distended membrane ma}' even be forced as low as the vulva itself."

When the obstruction is of only slight thickness there is no difficulty
about the treatment. The patient being secured in the lithotomy posi-
tion a puncture is made into the collection of fluid and this is enlarged
with the fingers, director, and forceps. It seems that a free opening is

safer than a small one, as rendering the forcing action of the uterus less

likely to act on the Fallopian tubes. If the obstruction be of consider-

able extent, a very careful dissection in the direction of the supposed
upper part of the vagina must be undertaken, assisted by the finger in

the rectum and by a staff in the bladder. If this has to be done deeply,
the deeper incisions are more safely made horizontally ;

but in such cases
the operation is doubtless both embarrassing and dangerous.

I do not speak here of cases of doubtful sex, since it is onty in the

rarest possible circumstances that any surgical treatment is required,
and advice as to the sexual relations lies more in the province of the

accoucheur.

Vascular Tumor of Urethra. A very troublesome affection, and one
which is sometimes very difficult to treat, is the small vascular tumor, or

urethral haemorrhoid, which is sometimes found surrounding the meat us

of the female urethra. In structure it much resembles a nsevus. It oc-

casions a good deal of pain and irritation
;
leads to troublesome fre-

quency in micturition
;

renders sexual intercourse very painful, some-
times impossible, and often bleeds a good deal. Though the disease

appears trifling, it is often very troublesome in its treatment, recurring

again and again, even after apparently complete removal. Three methods
of treatment are in use, caustics, the ligature, and excision. The first

are often successful if freely used and if sufficiently strong. The pure

1 Let me in passing just call the reader's attention to this amongst other facts

which prove that the assertion ordinarily made in anatomical works that the Fal-

lopian tube opens into the peritoneal cavity cannot be true, at least in its literal sense.

There is no membrane separating the two cavities, and the one can be made to open
into the other by passing a probe; but that they do not communicate during life is

proved by the fact that no interchange of fluid ever takes place, however much the

peritoneum may be distended by dropsy or the Fallopian tube by retained menses.
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nitric acid, repeatedly applied, will often ultimately eradicate the growth,
with little pain and no risk or confinement to bed; but it often fails,

The actual or galvanic cautery is perhaps more efficient, but requires
anaesthesia for its application. If only a portion of the circumference of
the rneatus is involved in the growth, the latter may be encircled in a

ligature passed deeply under its base, through healthy tissues, care

being taken to keep the urethra open while passing the ligature, so that

the opposite wall of the canal may not be included in it. But the most
efficient plan is to dissect the growth out completely with the knife or

scissors, taking care to carry the incisions through healthy tissues. No
formidable bleeding need be apprehended ;

but even after this operation,
I have seen the growth return, and if it be necessary to cut deeply, there

is often partial incontinence of urine, i.e., the patient is obliged to attend
to the first desire to empty the bladder, otherwise the urine will very
soon pass in spite of her.

Tumors of the Labium. Cystic and other innocent tumors are not
uncommon in the tissue of the labium. The cysts are probably always,
and certainly they usually are, formed by the obliteration of the duct of

a mucous follicle, as is often seen in the mouth. This is sometimes the

result of irritation, so that they are not [infrequently developed soon
after marriage. They contain a glairy mucus, and they are only trouble-

some if the patient is in the habit of sexual intercourse, or if they inflame

and suppurate, which will occur occasionally. They may be dissected

out entirely, or they may often be cured by laying them freely open and

stuffing the orifice with lint; or still more certainly by clearing away all

the secretion and rubbing the interior with caustic. The recommenda-
tion of the treatment by laying the cyst open is that it does not render
the employment of chloroform necessary, nor are any assistants re-

quired. The removal of the entire cyst is, of course, more certainly
successful.

Fibrous tumors also form in the labium, and are frequently allowed

to attain an enormous size. They then become pendulous, and greatly
interfere with all movements, as well as with the functions of the parts.
Their removal is sometimes attended with much haemorrhage, and when
this is apprehended, in consequence of the size of the mass, or its vascular

appearance, it is prudent to control the bleeding by a temporary ligature
or clamp passed round the base of the tumor beyond the part at which it

is removed.
With regard to condylomata, mucous tubercle, and other syphilitic

affections of the labium, I do not know that I need add anything to what
has been said in other parts of the work.

Hypertrophy of the Labia and Clitoris. The tissues of the labia and
clitoris are sometimes so much hypertrophied by the constant recurrence

of inflammation (whether syphilitic or not), or by elephantiasis, that it

becomes necessaiy to remove the diseased part. In such a case the sur-

geon should be prepared for free haemorrhage, and as the base of the

growth is usually too extensive to be included in a clamp, the best plan
is to pass a number of stout harelip pins through it, and having removed
the diseased tissue pretty close to these pins, and tied any large vessels,
to pass the twisted suture round the pins tightly enough to restrain any
further oozing.

Cancer of the external parts is almost always epithelial. It may occur

as a primary disease, and then usually in later life, or it may be devel-

oped on a venereal ulcer. It rapidly affects -the inguinal glands. Its
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diagnosis from tertiary syphilitic affection rests on the diffused hardness

and irregular surface of the nicer, and on the affection of tin- gland*, a*

well us on the history. From rodent ulcer, which is sometimes, though
rarely, found in the same situation, it is distinguished by the distinct

deposit which is found in epithelioma ;
but the diagnosis is not. of very

great importance, since both require the same treatment. Karly and

complete excision is urgently demanded
; although there is great prob-

ability of return, much more so than in the analogous disease of the

scrotum. The enlarged glands should be removed at the same time, if

they are decidedly indurated. When the patient will not submit to the

removal by the knife, the use of caustics must be substituted, but is de-

cidedly inferior.

Rupture of the perineum is an accident following on parturition, and
in its highest grades constitutes a serious infirmity which imperatively
calls for a surgical operation. The slighter ruptures can often be brought
to heal at once, by bringing the parts together with a stitch and keeping
the legs together for some time after parturition, the strictest cleanliness

being enforced. But when the whole tissue of the perineum, including
the sphincter, has been lacerated, so that there is little or nothing to

separate the vagina and rectum, this will probably not succeed, though
even in such cases the attempt should be made. When the rupture is

extensive the patient has very imperfect control over the faeces, and often

can hardly walk about from a sense as if the uterus were coming down.

Frequently there is a considerable amount of prolapsus. The operation
for the restoration of the perineum relieves the prolapsus, at any rate for

a time
;
and in some cases of the prolapsus where the vagina is very

wide, an operation exactly similar may be performed with, advantage,
even if there has been no rupture of the perineum.
The operation is thus performed. The patient is narcotized, and se-

cured in the lithotomy position ;
the hair is removed from the labia as

far forward as is necessary ;
the vagina is well opened by means of a

duckbill speculum. The two flaps are marked out with the knife of a

quadrangular form by two lines running parallel to each other along the

labia about three-quarters of an inch from the orifice of the vulva. These
are joined by a transverse incision just in front of the anus. Another in-

cision is drawn in the middle line from the centre of this last to about

three-quarters of an inch inside the vagina, and from this the base of the

flap extends in a slanting direction forwards and outwards to join the

incision on the labium as far forwards as the surgeon thinks fit. The
further forward the dissection is carried the more firm and resisting will

the new perineum be
;
but it is, of course, undesirable to narrow the ori-

fice too much. After marking out the flaps, the surgeon proceeds to care-

fully dissect up the mucous membrane and skin from the whole of the

part so marked out. On the rectovaginal septum this is facilitated by
an assistant putting his forefinger in the bowel. Great care must be

taken to remove every vestige of the mucous membrane. Mr. J. Hutch-
inson inclines to the practice of preserving the flaps, leaving them at-

tached by their base in the vagina, paring them down as much as is nec-

essary, and sewing them together in order to form a covering for the

wound. I have not found much advantage from this proceeding in the

cases in which I have tried it. When the denudation is complete, and
the bleeding (which is often free) has been checked by torsion of the

vessels and the free application of iced water, the parts are to be brought
together with the quilled suture. For this purpose three or four loops of
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strong silk or whipcord (according to the depth of the new perineum)
are passed through the whole thickness of the tissues. This is most

readily effected by means of a long and very strong deeply curved needle
on a handle called Baker Brown's needle. The point of this is entered

just inside the left tuber ischii and the ligature is carried to the very
bottom of the denuded part, and the point brought out near the right

tuberosity. The posterior suture should not cross the cleft at all, but
should be buried in the rectovaginal septum, when that septum exists.

If such a needle is not at hand, the loops can easily be passed with a

common curved needle, exactly as in fissure of the palate (p. 576), draw-

ing the ligature across from one side to the other by passing one loop
inside the other. There are now a series of loops on the right side of
the perineum, arid a series of double ends on the other. A piece of bou-

gie is passed through all the loops, another is laid between the double

ends, the patient's thighs are brought together, and these deep sutures

are tied very firmly. The pressure on the deep parts forces the cutaneous

edges in the middle outwards. These must, therefore, be attached to-

gether with silver sutures. Finally, if the vaginal flaps of mucous mem-
brane have been preserved, they must be attached to the front of the

wound. In some cases where the rectum has been much lacerated, and
there is tension on the parts, it is necessary to make free lateral incisions

through the sphincter on either side, sloping towards the tuberosities of
the ischium

;
but this is not required in ordinary cases, and should

always be avoided if possible. Ice may be applied in the vagina if oozing
of blood occurs after the operation. Before the operation the patient
should be freely purged, so that there may be no call to pass motions for

some time, and artificial constipation is to be kept up for about a fort-

night by the administration of about ten drops of laudanum twice a day.
The water must be drawn off carefully by the surgeon or a dexterous
attendant twice or three times a day, as may be necessary. On no ac-

count should the patient be allowed to pass any urine for about ten da^s.
Then she may pass it in the prone position. She should be fed as well

as her appetite permits. It is scarcely necessary to say that the period

immediately succeeding menstruation should be selected
;
but in spite of

this the operation may provoke premature recurrence of the flow, and
this may prevent the healing of the wound. There is usually a great
deal of foul discharge, which should be carefully syringed away with

Condy's fluid. The operation is a very successful one. In some cases

fistulous openings are left in the new perineum after union, but they can

generally be easily united again. In one unfortunate case I have seen

death from phlebitis and pyaemia, but such a disaster is purely excep-
tional. The worst which is to be apprehended is that union may not

occur, and this will not generally preclude success in another attempt.

Prola.psus Uteri. As I have said above, the same operation viz., to

bring the lower part of the vagina together so as to narrow its orifice

and thicken the perineum, is sometimes advisable in prolapsus uteri
;
but

as the weakness which leads to prolapsus is more in the parts above the

uterus than in those below, it can only be looked on as an accessory
measure. The most important part of the treatment of extreme prolap-
sus is rest in the horizontal position with the uterus completely reduced.

If this can be insisted on for a sufficient lirne, most cases of prolapsus
will be found to be manageable /. #., though not cured, the patient will

be restored to fair comfort and a certain amount of activity by the use of

the pessary. If the orifice of the vagina is very wide, no doubt the opera-
tion above described will assist in maintaining the position of the uterus

;
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but unless care is taken afterwards, the external ports will certainly

yield to the pressure of the uterus, and the patient will be as bud as ever

again.
r</<//nal Cystocele. The stretching of the vagina in parturition or some

accidental imperfection of its muscular structure may so weaken its walls

that a kind of partial hernia of the bladder through them is produced.
This is called u

vaginal cystocele" a bulging tumor in the roof of the

vagina, which disappears when the catheter is used, and pressure on

which may cause the escape of urine. The patient often sutlers from
some difficulty in making water and irritation of the bladder. The

remedy consists in reducing the projecting bladder entirely, then paring
a lunated edge of the vagina on each side, bringing the edges together
in the median line, and keeping the bladder empty by means of the

catheter retained in the urethra till the vaginal wound is soundly healed.

Vaginal Fistulee. Vesicovaginal and rectovaginal fistulse are lesions

which are caused by parturition, and generally by the prolonged pressure
of the foetal head, though in some cases by direct laceration, either in the

passage of the foetus or by instruments. 1 As most of these injuries are

accompanied by loss of substance, cicatrization has often taken place
around the seat of perforation, and the vagina is narrowed and puckered
by scars. In such cases the first step towards cure is to divide such
cicatrices and keep the vagina dilated until the parts have healed. Vesi-

covaginal fistula is, on the whole, easier to cure than rectovaginal, at

least in uncomplicated cases
;
but it is sometimes complicated with in-

jury to the uterus or the urethra, which hardly permits of entire re-

covery. Thus the sloughing may have implicated the os uteri so that

the bladder and uterus form almost one cavity, or the urethra may be

entirely separated from the bladder or even altogether destroyed. In

such very severe cases it may, perhaps, be better to abstain from opera-
tion altogether, and merely provide the patient with a urinal, giving her

instructions to wash the parts well out with dilute mineral acid as often

as is necessary to prevent the formation of sabulous concretions. In

other cases an imperfect cure may be effected by uniting the back wall

of the vagina to the anterior lip of the fissure, so that the uterus and
bladder fall into one cavity and the patient menstruates through the

urethra. I have seen cases in which this obliteration of the vagina has

taken place spontaneously, so that the os uteri was completely hidden.

But in the common cases, in which there is no great loss of substance
and the fistula does not involve the uterus, a cure may generally be ob-

tained, though it is often necessary to repeat the operation several times.

The operation is thus performed : The patient is narcotized and placed
in the lithotomy position,

2 the vagina thoroughly exposed by the duckbill

speculum, and the os uteri is gently dragged down as far as possible
with a vulsellum, so as to get the fistula well within reach. Then the

whole of the mucous membrane of the vagina is pared away around the

opening, the bladder being interfered with as little as possible, and the

sutures are passed so as to take up only the tissues in the vagina and not

lodge the sutures in the bladder. The object is to bring the vesical mu-

1 In one very singular case related in Dr. Emmet's work on Vesicovaginal
Fistula, that lesion was caused, not by accident of parturition, but by the accidental

explosion of a pistol which had fallen on the ground at the woman's feet.
8 In America the prone position on the hands and knees is often adopted, and the

patient is frequently not under aniesthe.sia.

54
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cous membrane together as closely as possible, but not to leave any
suture in the cavity which can conduct the urine into the wound. The
fistula is brought together longitudinally, transversely, or obliquely, ac-

cording to circumstances, so that there may be as little tension as possi-
ble on the sutures. The sutures can be secured by twisting them with
the "

wire-twister," which is a stem carrying a small cross-piece of metal

having a hole on each side. The ends of the wire are passed through
these two holes. The suture is run up as tight as necessary, and then by
rotating the handle the ends are securely twisted. This instrument en-

ables the operator to tie the sutures at any depth where the fingers could
not reach. The cleft having been completely closed, if any tension ex-

ists it may be possible to relieve it by dividing cicatricial bands in the

neighborhood, and then an S-shaped catheter of soft metal is placed in

the urethra, and will keep its place by its own shape, or the catheter ma}'
be tied in

;
a bag is attached to it and changed as often as necessary, or

the tube is left opening into a vessel below the bed. This catheter must
be gently changed twice a day at first, and then every day ;

but the su-

tures need not be removed for an unlimited time. After a fortnight if no
water has passed into the vagina the patient may be relieved from the

catheter, and in another week the sutures may be examined, and if all

is healed may be gently withdrawn. If the opening is narrowed but not

closed, a few weeks must be allowed to elapse, until all irritation has long
subsided, before the operation is repented.

The operation for rectovaginal fistula is exactly the same in principle,
the great object being to exclude the sutures from the rectum, so that no
air or matter from the bowel may get into the vaginal wound. The
bowels, as in ruptured perineum, must be kept from action for about a

fortnight, and if there is much tension on the sutures it may be necessary
to divide the sphincter. Careful syringing of the vagina is very necessary
to prevent the accumulation of foul discharge around the healing wound.

Uterine polypi are sometimes quite small and almost sessile, growing
from one of the lips, or near the cervix uteri, and consisting of the

enlarged glandulee Nabothi, or of hypertrophied mucous membrane, or

cellular tissue. These tumors bear some analogy to the common mucous

"polypi of the nose. The}' never attain any large size; but may cause a

good deal of inconvenience from haemorrhage at irregular intervals, and
from leucorrhoea. Their removal can never involve much difficulty or

danger. The tumor being well exposed is to be twisted off, or, if more

sessile, removed with the scissors, bleeding being repressed by the appli-
cation of perchloride of iron or the cautery, before the patient is allowed
to recover from anaesthesia.

The ordinary polypi, however, consist of fibrous tissue mixed with

unstriped muscle. They grow from the muscular wall of the uterus, and
often attain an enormous size. When they pass into the cavity so as to

assume the form of polypi, they usually become detached from the mus-
cular tissue of the uterus, and are completely covered with mucous mem-
brane, though this is not always the case. Though they may cause very
great haemorrhage, they are not usually in themselves very vascular.

They are peculiarly prone to calcareous degeneration, and preparations
exist showing such tumors converted almost entirely into an earthy mass
covered by the mucous membrane.
There are, again, other polypi much looser and more vascular than

these, which are sarcomatous in structure, and prone to obstinate recur-
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rence after removal
;
and malignant disease will sometimes grow in a

pendulous form like polypus; hut- both these events are rare.

The general subject of fibrous or fibromuscular tumor and polypus of
the uterus belongs more to obstetrics than to surfer v

;
but a few words

must be said about the removal of these tnmovs. Polypi, i. e., the pendu-
lous tumors attached to the interior of the uterus, may be removed with
ease when their attachment can be exposed, and this is usually near the
os uteri. And even if the surgeon cannot penetrate to the seat of im-

plantation of the polypus, he may be sure that any small remnant of the
neck of the polypus which he may have been obliged to leave will wither

away. Small polypi, or those whose neck is thin, may be safely removed

by torsion. The patient is to be narcotized, and the polypus being well

exposed is to be grasped near its root with a vulselluni forceps, and

slowly twisted round till it is loose. If the neck is so thick that this

would not be expedient, the wire dcraseur 1

may be used to divide the

neck, or the galvanic eeraseur may be used with still less risk of haemor-

rhage or of unhealthy inflammation. The old plan of passing a ligature
round the base with Gooch's double canula, and leaving the canula con-

taining the tightened ligature in position, is now, I believe, almost
abandoned. It has its advantages, however, for tumors with a very
thick neck, since the tension of the ligature can be gradually increased
as it cuts into the base of the tumor.

Enucleation of Fibrous Tumor. Imbedded fibrous tumors may be
removed by enucleation, but as this is a very dangerous and uncertain

operation, it should only be used when the patient is in great danger
otherwise of dying from haemorrhage. The os and cervix uteri must be

previously dilated with tents, and the uterus dragged down by gradual
traction as near the external parts as possible, so as to bring the tumor
well into view. If the latter is covered by uterine tissue, this must be
divided by the knife, and then the tissue of the tumor must be separated
from that of the uterus with the finger, or any convenient blunt instru-

ment, sufficiently to allow of the implantation of a strong pair of vul-

sellum forceps in its substance. Then the tumor is to be gradually
dragged outwards, the uterus being pulled down and everted more or
less until the whole growth can be separated, when the uterus is to be
returned.

Hyuterotomy. Again, fibrous tumors of the uterus may grow upwards
towards the peritoneal cavity, and these sometimes soften and simulate
ovarian tumors, as will be afterwards pointed out. In other cases, without

any softening, the growth proceeds to such an extent as to become dan-

gerous to life from its pressure, or to render it impossible for the patient
to perform any of the ordinary duties of life. Under such circumstances
the operation of removing the tumor together with a portion or the whole

uterus, or even the ovaries also, has been performed and with some success,

though I need not say that the gravest consideration of the symptoms
and probable clanger of the case if left to itself is necessary before so

very dangerous an operation is undertaken. In the only ease in which
I have myself operated, the operation was undertaken in the mistaken
belief that the tumor was ovarian, and it proved immediately fatal.

The operation resembles ovariotomy in its early steps. The tumor

having been completely exposed, and freed from adhesions, if it has any,

1 This is an ecraseur in which the chain shown in Fig. 273, p. 606, is replaced by
a noose of stout wire; in using this, or the galvanic ecraseur, it is essential to divide
the tissues very slowly.
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is to be tapped, if it has softened in any part, in order to facilitate its

extraction, or if lobulated, portions may be removed with the ecraseur to

diminish its bulk. When the base is reached it may, in some cases, be
secured with a strong clamp, in others divided by means of the ecraseur.

The operation is one which is not often practiced at present, and more
definite information as to the indications before operation is required be-

fore we can say how far it has been justifiable in those cases in which it

has been performed.
Excision of Os Uteri for Cancer. Cancer of the uterus commences

not uncommonly at the os, and in some cases it is detected at a period
when it has not spread too far for removal. In such cases much benefit

has, no doubt, sometimes been produced by the excision of the diseased
structures. The operation is, however, a dangerous one, and in most
cases the relief is only temporary. Still, if the surgeon can be sure of
the diagnosis,

1
if the disease has not spread to the vagina, and if the

general health is still good, it is his duty to make the attempt.
The parts may be removed with the knife or the whipcord or galvanic

ecraseur, and the preference for one over the other method depends in a

great measure on the shape of the mass. The uterus must be gently
drawn down as far as possible. If the knife or scissors is to be used,
the uterus must be commanded b}

r a ligature of stout wire driven through
both its lips, and the part in front of the wire cut away in a conical shape,
the wound being bevelled towards the uterus. The actual cautery and

perchloride of iron must be at hand to repress haemorrhage, and the wire

can be made use of to tie a compress of lint steeped in the perchloride
over the wound if necessary.
The application of the ecraseur is facilitated by passing needles through

the uterus just behind the part to be removed and slipping the chain over
these needles.

Ovarian Tumors. The ovary is liable to tumors of all kinds. The
solid tumors are fibroid or malignant. The fibroid tumors are difficult of

diagnosis from similar tumors of the uterus, which are sometimes pedun-
culated, and attain a very large size. The fibroid tumors also are at first

difficult to distinguish from the cancerous, but the different rate of growth
will settle the question ultimately. No surgical interference is advisable
in solid tumors of the ovary. Those which are innocent will probably
cease to grow, and the patient will ultimately become accustomed to their

presence, while in malignant disease an operation would do nothing but
harm.

Cysts of the Broad Ligament. But the ovarian tumors with which sur-

geons are most concerned are cystic. These cysts are serous, colloid,
or dermal. The serous cysts are unilocular or multilocular. The uuiloc-

ular cysts are occasionally situated, not in the ovary itself but in the

broad ligament, and result, it is believed, from degeneration of the re-

mains of the Wolffian body or of the duct of Miiller/ They seldom attain

1 Mr. Hutchinsori says: "It is not by any means an easy matter in many cases to

make a confident differential diagnosis between a simple or venereal ulceration of the
os uteri and one of a malignant nature in an early stage. The tendency of the latter

to bleed, its warty and thickened edges and fetid discharge, are the chief symptoms
on which to rely. The surgeon must notice especially whether there be any tendency
to new growth, and if practicable a small portion of the edge should be removed for

microscopic examination. Pain, if severe, is a very suspicious sign."
2 See Osborn, in St. Thomas's Hospital Reports, 1875.



OVARIAN TUMORS. 853

FIG.

a size large enough to call for surgical operation, though one containing

eighteen pints was successfully removed by Mr. Caesar Hawkin^. and i-

preserved in the museum of

St. George's Hospital. In the

ovary cystic tumors attain an
enormous size. Like cystic tu-

mors in other organs they are

either simple single cysts, or

proliferous ;
and the latter are

either merely cystigerous (mul-
tilocular cysts) or with a solid

intracystic growth, which may
be of a sarcomatous nature.

Other compound C3^sts contain

colloid matter, and are some-
time spoken of as instances of
" alveolar cancer." Mr. Hut-

chinson, however, points out
that there is no proof that any
of the forms of ovarian tumor
are really cancerous except the

encephaloid, although the more

compound the tumor is, and
the more active the intracystic

growth, the more does it ap-

proach in clinical characters to

malignancy. Dermal cysts (p.

353) occur here more frequently
than in any other situation, but
are indistinguishable from the
Other forms before Operation, A watery cyst in the broad ligament of the uterus, which

linleSS there is a history of COn- *s perfectly separate, both from that viscus and from the

o-pnitfll oricrin ovary, a shows the sharp edge of the cyst, formed appar-
* ently by the round ligament of the uterus; 6, the os uteri

;

1 he Character OI the fluid c
,
the Fallopian tube, between which and the round liga-

COntailied 111 Ovarian cysts va- nient a bristle is stretched; displaced on the ovary, which

ries oreatly. The cysts in the is not veir distinctly seen in this view of the preparation,
. but is quite separate from the cyst. St. George's Hospitalbroad ligament usually contain Museu ,n> Ser.xiv, NO. 131.

nearly watery fluid, as the en-

cysted hydroceles of the testis sometimes do, but the true ovarian cysts
contain a fluid rich in albumen, which is generally less serous than the
fluid of peritoneal dropsy, and is very commonly thick and glutinous,
like thick gum. It also often contains a good deal of cholcsterin. Often'

it is very deep in color. Sometimes it is seropurulent, and occasionally
is unmixed pus. Suppuration in an ovarian cyst is accompanied in some
cases by definite symptoms, constant pain, acute tenderness, some fever,
and daily rise of temperature, but it occurs also without any such symp-
toms. I have recorded one such case in the Medico- Chirurgical Trans-

actions, vol. Iv, and a very short time since I assisted at the removal of

a dermal cyst of the ovary which contained pure pus, and in which there

had been no suspicious symptoms whatever.
The gradual growth of an ovarian C3

r st produces what is called ovarian

dropsy, i. e., & distension of the belly with a very large quantity of fluid,

which occasions much the same symptoms as peritoneal dropsy, viz.,

shortness of breath, inability to take exercise, oedema of the lower limbs
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from pressure on the large veins, and sometimes pressure on the bladder,
causing irritation, or in rare cases difficulty in making water.

Terminations of Ovarian Dropsy. If the disease is allowed to run its

natural course it may prove fatal from the effects of its pressure, causing
difficulty in taking food, and wasting in consequence of the loss of albu-
minous material into the cyst; or it may burst into the peritoneal cavity,
and then usually causes death, though a few instances have been recorded
in which the fluid was absorbed again from the peritoneum ;

and it is even
possible that spontaneous cure may thus take place. In rarer cases the
tumor may ulcerate into the bowel, bladder, or vagina, and this also is

almost sure to produce death. In some rare cases, as it seems, the tumor
may cease to secrete, and the fluid even may be to a certain extent re-

absorbed. The suppuration of the tumor will probably lead to its ulcera-

tion, and this must almost necessarily be fatal.

Thus we see that the progress of ovarian dropsy is, speaking generally,
to death, though its rate of progress varies greatly.

Diagnosis. The diagnosis of ovarian dropsy is not by any means easy
in all cases, as is seen by the mistakes which are known to occur in the

practice of even experienced ovariotomists. The first question is as to

peritoneal dropsy. Peritoneal dropsy depends on disease of the kidneys,
heart, or liver, so that it is necessary in first taking charge of a case of

supposed ovarian tumor to ascertain that these viscera are healthy.
1 Then

the physical examination of the abdomen differs in peritoneal and ovarian

dropsy. In the former the whole abdomen is uniformly dull, unless the
abdomen is so little distended that the transverse colon floats to the sur-

face and its resonance is perceptible. In the latter the transverse colon
is quite buried, but the flanks are resonant, and the line of the cyst can
often be traced by making the patient turn from side to side, and ob-

serving how the resonance to percussion advances or recedes. The tumor
can also in man}' cases be felt in the pelvis by examination from the vagina
or from the rectum; and very frequently the surrounding cysts can be felt

as hard masses in the wall of the principal tumor. In cases of doubt de-
cisive information may, very likely, be obtained by tapping, for the ap-
pearance of the dense, sticky, gumlike, and often deeply colored fluid

which is often found in ovarian cysts is quite different from the greenish
serum of drops}'.
Another source of error is mistaking a softened fibroid tumor of the

uterus for an ovarian cyst. In a case of this kind which happened to

myself as much as a gallon of fluid was contained in the softened fibroid,
and the mobility and relations of the tumor exactly resembled one of the

ovary. But if an accurate history can be obtained it will be found that
there has been flooding, the uterine sound will probably discover that the

cavity of the uterus is elongated, and the tumor is not fluid, but semi-

fluid, so that, though a good deal of fluid can be obtained from it by
tapping, it does not run out freely as from a cyst.

Large cysts are also found in the kidney, and these have been operated
upon by mistake for ovarian dropsy. Such tumors, however, generally
present more towards one flank than ovarian tumors do, their contents
are more or less urinous, and if the hand can be got into the rectum

(page 616, footnote) the difference in their relations may probably be

perceived.

1 It is true that disease of the viscera does not necessarily preclude the occurrence
of ovarian dropsy, but it would at any rate contraindicate any attempt at removal of
the ovary.
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Pregnancy has been mistaken for ovarian dropsy, hut in most cases

from haste or carelessness. Whenever the patient is of childbearing

age the possibility of pregnancy should not be overlooked, and careful

examination should be made for its usual signs. It is more rnnmmn
and less discreditable to overlook pregnancy when it complicsit.es ovarian

dropsy, but even in cases of decided ovarian tumor, if the patient is

married or likely to be pregnant i. e., if the menses have not appeared
for some time the breasts should be inspected, the abdomen carefully

auscultated, the os uteri examined, and " ballottement " searched for.

Lastly, tumors of various kinds, chiefly those in the omentum, and
even phantom tumors, have been mistaken for ovarian cysts ;

but a care-

ful surgical examination will prevent any such error. Phantom tumors

very commonly disappear under anaesthesia.

Treatment. When the diagnosis is settled the question of treatment
occurs. There are, in the present day, for ordinary cases of ovarian

tumor, only two methods of treatment worth discussing, viz., tapping
and excision. The injection of iodine has, I think, been satisfactorily

proved to be more dangerous than ovariotomy, as well as being very
uncertain

;
and the establishment of a permanent opening into the tumor

is reserved for cases in which, from extensive adhesions, the attempt to

remove the tumor is unsuccessful.

In selecting between these two plans of treatment a great considera-

tion is the age of the patient. Ovarian cysts are sometimes detected in.

early life
;
the dermal tumors are probably always congenital, though

they do not usually show till later in life
;
and other cysts may be de-

veloped in childhood. It would be impossible to expect prolonged life

in such cases, except after ovariotomy. When, on the other hand,
ovarian disease appears late in life, which is rare, the patient is probably
better advised in avoiding ovariotomy if possible. But much will depend
on the sequelae of a first tapping, and I am myself disposed to think that,
as a general rule, ovariotomy ought not to be performed except after a

preliminary and experimental paracentesis. This is useful in many ways,
and hardly ever causes any bad symptoms. Afterwards, if the tumor
refills only slowly, the patient may be better advised in having it tapped
repeatedly rather than running the risk of the radical operation. But

repeated tapping is by no means devoid of danger, and in cases of young
healthy women ovariotomy is on the whole far preferable.

Ovariotomy is thus performed. The patient should have been well

purged, and should have her legs covered with a pair of warm drawers.
The room should be warm nearly 70. A large band is to be passed
round the belly, of waterproof cloth, with a hiatus for the incision. She
should be in a semi- recumbent position at the edge of a firm table, with
her feet supported by assistants. The bladder should be empty. Full

anaesthesia having been produced by ether,
1 an incision is made in the

linea alba from a little below the umbilicus to a little above the pubes,
and this is deepened by successive strokes of the knife till the peritoneum
is exposed. The peritoneum having been opened, some ascitic fluid very
commonly escapes. The surgeon introduces his fore and middle fingers,
and sweeps them round over the cyst to ascertain in the first place that

he is really in the peritoneal cavity, and secondly, to feel for adhesions.2

1 Mr. Spencer Wells, I believe, uses the bichloride of methylene; but ether seems
to have all the necessarv properties, being little liable to cause sickness and not pro-
ducing depression, whilst it is undeniably safer than methylene.

2 I know of no way of determining the presence or absence of adhesions in most
cases. Sometimes they may be detected by a certain crackling of fluid in them, and
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These, if present, are gently separated from the wall of the cyst, until

the whole hand is introduced, and the cyst is freed from adhesions on all

sides. Now the trocar is plunged into the cyst. To the trocar a tube is

fixed which goes into a pail on the floor. As the cyst is punctured the

surgeon seizes it with a vulsellum and draws it forward, so as to keep the

trocar opening as much as possible outside of the wound in the belly, and
he and his assistants take care that the trocar does not slip. Mr. Spencer
Wells has introduced a trocar the end of which is hollow and can be
retracted within the canula, and which has a set of hooks on each side.

As the cyst-wall collapses with the escape of the fluid it is drawn into the

grasp of the hooks, and thus the canula is firmly fixed. I have used this

trocar with good results; but if the cyst-wall is thin the hooks are liable

to tear it, and then it is better to trust to gentle traction with blunt for-

ceps. As the fluid escapes and the cyst collapses the surgeon passes his

hand gently round the sides and top of the tumor to ascertain that there

are no adhesions behind, to divide them carefully if there are, and to

deliver the cyst. And at this stage of the operation the operator may
find reason to extend his incision upwards even as high as the ensiform

cartilage. At the same time the assistants (one on each side) keep up
guarded pressure on either side of the abdomen, so that the intestines

may not protrude. When the first cyst has been emptied it may be nec-

essary to puncture others in the same way before the tumor can be de-

livered, and in doing so the escape of cyst-fluid into the peritoneal cavity
is still more probable. Or the tumor may be adherent to the liver or

omeutum above, to the intestines behind, or to the wall of the abdomen
or pelvis. These posterior adhesions are the most formidable complica-
tion in ovariotomy, especially those to the intestine. The omentum con-

tains large vessels, and it may be necesary to tie it with catgut before

freeing it from the tumor
;
otherwise there is little trouble in dealing

with omental adhesions. Adhesions to solid viscera are not generally
very formidable, but the intestine is sometimes almost imbedded in the

wall of the tumor. In such a case the peritoneal lining of the tumor must
be slowly and carefully peeled off along with the bowel. It is as well,

perhaps, to have a clamp like that figured on p. 656 at hand, so that any
broad band of adhesion may be securely clamped while it is divided and
its vessels tied with catgut. This appears preferable to searing the bleed-

ing surface with the actual cautery, though this is a plan adopted with

success. Finally, the tumor having been freed and its remains delivered

through the wound, its pedicle must be secured. Three ways are in use

for this purpose. The best, in my opinion, and the one which has re-

ceived the approval of Mr. Spencer Wells, is to secure the pedicle with

a clamp, whenever that is possible without much traction on the uterus.

The clamp, which consists of two broad blades held together by a power-
ful screw, having been fixed on the pedicle just outside of the abdominal

wound, the whole tumor is cut away about two inches beyond it
;
and

then the surgeon passes down his finger to the other ovary to assure him-

self that it is healthy. If so, the wound is united, after any cyst-fluid
which has got into the pelvis has been gently removed with a perfectly
clean new sponge. In uniting the wound stout gilt harelip needles are

used. These are passed from the left to the right lip of the wound, about

may often be suspected from the history of previous pain or other symptoms of peri-
tonitis. But in all old-standing casos they may be expected. Their existence to a

moderate extent does not seem to prejudice the patient's prospect. The adhesions in

front, between the cyst and the abdominal walls, are much more easily dealt with
when the cyst is full and tense than after it has been tapped.
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an inch from its edge, and embrace the whole tissue down to the peri-
toneum

;
and it is well, I think, that the pin should lake up a small pirc.-

of the peritoneum on either side (p. 235). Then any superfluous part of

the tumor beyond the clamp may be cut away, a broad flannel roller

applied, and the patient cleaned from any stains of the operation, and

put into a warmed bed. About one-quarter of a grain of morphia should

be injected subcutaneously, or double the quantity introduced as a sup-

pository.
When the clamp cannot be fixed on the pedicle of the tumor on ac-

count of its proximity to the uterus, without injudicious traction on that

organ, the best plan is to perforate the pedicle with a needle threaded
with stout wire, and tie it in halves, the ends of the ligature having been
flattened down so as not to irritate the neighboring parts, and after cut-

ting away the tumor down to within about half an inch from the ligature,

drop the pedicle back into the belly. In a case treated successfully in

this way, I searched some time afterwards carefully for the wire by pal-

pation from the abdominal wall and from the vagina, but could elicit no
sensation of its presence.
The other plan of treating the pedicle is with the clamp and cautery,

returning the cauterized end into the belly; but this is, I think, more

dangerous than the former, though it may be necessary to adopt it in

some cases of very short pedicle.
The after-treatment of the case should be simple. For about twelve

hours nothing should be given by the mouth. The patient, if restless,
should be quieted by subcutaneous injections or suppositories of morphia,
some pieces of ice should be given to suck, and she may, if much ex-

hausted, require stimulant enemata; but as a general rule the less that

is given in any way at first the better. The room should be kept warm
but fresh, and the pulse and temperature carefully watched

;
and as soon

as the tendency to vomiting has passed away, nourishment and stimu-

lants should be given as the state of the pulse indicates. The urine must
be evacuated with the catheter for several days at any rate after the

operation. The superfluous part of the tumor left outside the pedicle (in
order to insure that the clamp does not slip) may be trimmed off next

day, and the clamp removed the day after. The harelip sutures should
be taken away on the fourth or fifth day, the lips of the wound being kept

together with broad strips of strapping and a flannel bandage.
Acute and general peritonitis is almost always rapidly fatal. Its treat-

ment must be the same as after herniotomy. Limited inflammation and

suppuration sometimes occur around the pedicle, and by no means pre-
cludes the hope of a successful issue, though it will retard union.

Results. The success of ovariotomy of late years has been very en-

couraging, the operation in practiced hands having given a ratio of mor-

tality not exceeding a quarter,
1 a wonderful triumph of surgery in an

operation so extensive and so dreadful in appearance ;
and considering

the recent introduction of the operation there is good reason to believe

that even this ratio of deaths may be diminished. The improvement in

the results of the operation over those which attended it on its first in-

troduction are due undoubtedly in the first place to anaesthesia, saving
the patient the horrible shock of the operation, and enabling the surgeon
to carry on the necessarily protracted manipulations in quiet. In the

next place they are due to the extended experience of the operation and
to the simplification of operative measures and after-treatment. And no

1 Mr. Spencer Wells has published 500 cases, with a mortality of, as nearly as pos-

sible, one-fourth. Med.-Chir. Trans., vol. Ivi, p. 120.
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doubt the results have been improved by the fact that a large number of

the cases have fallen into the hands of individual operators, who have
thus acquired a familiarity with the details of the operation and the

management of cases which can only be acquired by frequent practice,
and who also probably operate more freely i. e., on a larger proportion
of hopeful cases than those do whose experience is more limited.

Certain it is that the experience of ovariotomy in hospitals and by
hospital surgeons has presented a deadly contrast to these results, and I

believe I am not wrong in saying that the operation is not now practiced
in the ordinary wards of our hospitals. Some have separate wards under
the same roof, others separate buildings ;

and under such conditions it

is performed with more or less success.

Several causes may be alleged to account for this want of success in

hospital practice. It is always said by those who decry our hospitals that

the ill success of ovariotomy in them proves the insalubrity of their at-

mosphere. Yet the great success obtained by Mr. Spencer Wells in a

hospital which differs from other hospital buildings only in being less

appropriately constructed renders this conclusion very suspicious, espe-

cially when we see the most delicate plastic operations, requiring the

speediest and most healthy processes of union, going on successfully in

the very atmosphere said to be so deadly. "Very probably cases of ovari-

otomy involve a susceptibility of inflammation in the exposed peritoneum
too great to be safely treated in the same ward with other suppurating
wounds, and we see something analogous to this in healthy parturition.
But why they should not be successfully treated in separate wards re-

mains still unaccounted for. Possibly the fact that the attendants are in

communication with other miscellaneous cases may have a great deal to

do with it. At any rate, for the present, we must recognize the fact: and
if ovarian operations are to be undertaken at hospitals a separate depart-
ment must be provided for them. I need hardly say that in such opera-
tions the minutest precautions must be taken to insure the perfect clean-

liness of every instrument, sponge, or other thing which touches the

patient, and to see that no one takes part in the operation except the

surgeon and his two immediate assistants, who must all have thoroughly
washed and disinfected their hands just before commencing.

The more strictly obstetric operations, viz., the Caesarean section and
those for extra-uterine pregnancy, are not treated of in this work.

CHAPTEE XLI.

DISEASES OF THE BREAST.

Hypertrophy. The female breast is occasionally affected with simple

hypertrophy. It is a rare disease which commences generally soon after

puberty, in single women as well as married. It is distinguished from
tumor of the breast partly by its perfectly even and homogeneous feel,
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partly by the absence of all symptoms, and partly by the fact that it, usu-

ally affects both breasts, which tumors hardly ever do. The di:ij!io-i> is

generally obvious if careful examination be made. In some casefl IMI j<

tumors of the breast have been carelessly classified as "hypertrophy;"
but the error is one easily avoided. Nor should the genuine hypertrophy
be confounded with the temporary enlargement which sometimes accom-

panics amenorrhoaa. The differences are well described by .Mr. Hirkett.

When the breasts are seen to be enlarging gradually, and to an incon-

venient extent, the surgeon's first care is to inquire into the general health,
and to attempt to stop the progress of the affection by correcting any-
thing that may be amiss. Carefully applied pressure may also be tried.

But it must be allowed that little good is usually done by any measure
short of amputation, and to this no surgeon would willingly resort unless

it is absolutely necessary in order to allow the patient to go about. It is

said that sometimes after the removal of one breast, the other has become
smaller.

Atrophy of the breast is natural in the later period of life, though usu-

ally it is not much noticed, as the place of the gland tissue is occupied
by fat

;
but atrophy also takes place sometimes without any known cause,

or in connection with the growth of a tumor in some part of the breast,
or from excessive lactation. But it must be remembered that a good deal
of wasting of the breast is quite consistent with the perfect integrity of
the gland tissue, as evidenced by the secretion

;
and it is noticed that

women with breasts which are very small, and have been supposed to be

atrophied, often have a fuller supply of milk than others. Sometimes,
however, there is genuine atrophy with consequent want of milk. Nothing
can be done to avert it.

Inflammation of the rudimentary breast in infanc}' is not uncommon
in both sexes, perhaps more so in boys than girls. It produces redness
and tenderness, with a serous or even milky secretion from the nipple.
Nurses are in the habit of aggravating the mischief by rubbing, to "rub

away the milk," as they phrase it. This ought never to be permitted ;

the irritation will soon subside under soothing lotions and cataplasms,
with attention to the state of the bowels.

Chronic Abscess. Inflammation also occurs sometimes at puberty, and
here also in the male as well as the female; though in boys it is usually

insignificant and transient. In females it sometimes lays the foundation
of chronic abscess, an affection often mistaken for tumor; and, in fact,
not easy to distinguish from a solid tumor by palpation. But in all cases

where a perfectly healthy young woman presents a rounded elastic lump
in the breast, the idea of chronic abscess should occur to the surgeon's
mind, and he should be cautious of giving an opinion without an explora-

tory puncture. I have seen several such cases brought into operating
theatres, a mistake which indeed involves no bad consequences, since the
abscess is opened by the incision made to expose the supposed tumor

;

but which, at any rate, involves unnecessary alarm to the patient, and is

as well avoided.
I have heard of breasts having been removed for chronic abscess, a

grave and a disgraceful mistake.
Lacteal Abscess. The common cause of inflammation of the breast is

irritation in suckling, and usually in women who persist in doing so when
in too weak a condition to bear it. Its cause is often to be found in an

imperfect development of the nipple. The woman is generally a primi-

para, and the- abscess usually occurs within about a month after delivery.
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But the inflammation sometimes commences with the secretion of the milk
or even before this, with the vascular excitement preliminary to the secre-

tion, especially if the breast has been irritated or injured. Abscess soon

forms, sometimes with much fever and constitutional disturbance. The
abscess presents in one of three situations: over the breast, in it, or be-

hind it. Superficial abscess produces generally only slight symptoms ;

the pus lies near the surface, and a simple puncture suffices for its evacua-
tion. The true mammary abscess is usually accompanied by more fever

than superficial abscess, and by much tension, heat, and pain in the breast.

As soon as fluctuation can be felt, or even before, if the symptoms be

decided, a free incision should be made into it, in a direction radiating
from the nipple. The evacuation of the matter gives great relief, and

prevents the abscess from burrowing about in the gland or behind it.

Cases in which incisions have been neglected or refused are often seen,

in which the breast is riddled with sinuses, indurated in various parts,
and probably permanently damaged as a secreting organ. In the deep
or submammary abscess the whole gland is raised from the surface of the

chest, and floats on the subjacent matter as on a water-bath. In this form,
the patient should be brought under the influence of chloroform, and an
incision made under the breast into the collection of matter so as to afford

a depending opening which is to be kept patent with oiled lint. Or it is

sometimes useful to pass a drainage-tube. It saves subsequent cutting
to make a satisfactory opening at first, or even to open the abscess in

several places.
Patients with abscess after lactation should give up suckling entirely ;

thej' require good diet; full doses of quinine are often very beneficial, and
a moderate allowance of wine or porter ;

care being taken not to overload
the digestive organs.

Precautionary measures may sometimes avert abscess in parturient or

pregnant women whose breasts are much congested with milk or in whom
the large milk-ducts are obstructed. These consist in free purging, sooth-

ing warm applications to the breast, drawing off' the superfluous milk with

a pump, and opening any ducts which are found to be obstructed with

epithelium.

Lobular Induration. Hypersesthesia of the breast, with chronic indu-

ration of various parts of it, is extremely common, and is very liable to

be mistaken for tumor. In some cases the whole breast remains, after an

acute attack of inflammation, hard, heavy, and somewhat tender. These
cases are not so difficult of diagnosis, but when only a portion of the

breast is indurated the hardened part much resembles a scirrhous or

glandular tumor. The diagnosis can only be made by the fact that

various separate lobules are usually affected and often in both breasts,
and by the general aspect of the case, and of the patient, to which Mr.

Birkett adds as diagnostic signs that in these cases the pain usually fol-

lows the course and distribution of one or more nerves, and that if these

nerves be sought for arid pressed upon as they issue from the thorax, the

slightest pressure will induce acute pain, sometimes confined to a single
branch distributed to the indurated part while the rest are unaffected.

This induced pain is, he says, almost pathognomonic of the disease.

Another diagnostic sign on which he also lays stress is, that u when the

hand is pressed gently over the gland, nothing indicating the existence

of a new growth is felt, which always happens when one exists the indu-

ration is very distinct if compressed between the fingers and thumb, but

imperceptible with the hand placed flatly on the part."
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In treating this affection the first point is to improve the general
health, to insist on healthy habits of exercise, to cure any menstrual

irregularities, and to dissipate the apprehensions of tumor and cancer

which the patient probably entertains. Quinine, iron, and mineral acids

often do good if the digestion be attended to, and iodine internally is

highly thought of by some surgeons. Local applications are always
useful in removing the part from the patient's own constant inspection
and handling, for which purpose a belladonna plaster may be used ; the

breast if heavy and pendulous must be supported from the opposite
shoulder. In some cases, where pressure can be tolerated, strapping,

applied over a layer of mercurial ointment, removes the induration.

Where the evidences of inflammation are more distinct, evaporating and

soothing lotions must be employed.
Neuralgia or Hysterical Pain. In other cases, even without any swell-

ing or induration, the breast is the seat of almost intolerable pain, some-
times constant, sometimes periodic, and usually accompanied by hyper-
aesthesia of the skin of the breast, as well as by pain in the neighboring
parts. The affection is more common in 3

T

oung girls than in elderly per-

sons, and in the unmarried than the married. It is usually associated

with deranged menstruation, and probably with other disorders of health

and digestion ;
and those who suffer from it may sometimes be found to

be addicted to depraved practices. The treatment consists in protecting
the breast from all contact or examination. The organ will often be

found to be hard, prominent, and congested; and in this condition, I

believe, relief will often be obtained by tolerably firm strapping, which

may be done under anaesthesia if necessary. The bowels and the state of

the menstrual secretion must be carefully attended to, and the moral
treatment recommended for other nervous disorders must be strictly en-

forced, and it is unnecessary to say that any secret practices which may
be detected must be put a stop to.

Functional Disorders. The secretion of milk may be disordered in

various ways. It is said that in rare cases the breasts have been known
to secrete milk quite independent of pregnancy, in old women, children,
and virgins. Atrophy of the breast-tissue, causing absence in the secre-

tion, has been referred to above. The opposite state, in which the secre-

tion is excessive (galactorrhoea), or in which it does not cease on the ces-

sation of suckling, is connected with derangement of the general health,
and will subside as this is restored. The only derangement of secretion

which constitutes a specific disease is congestion with milk, which some-

times leads to so much solidity and brawniness of the organ as to be

taken for cancer, especially as the raising of the gland causes the nipple
to be buried. The diagnosis is settled by observing that there was no
tumor before delivery, and that cancer hardly ever begins during suck-

ling. Abscess is to be apprehended, yet cases occur, according to Mr.

Birkett, in which the congestion subsides and the breast is again quite
useful. Only one breast is usually affected. The improvement of general
health, weaning the child, pressure with carefully applied strapping, or

the application of tincture of iodine, or iodide of lead ointment, are the

measures prescribed for the treatment of this condition.

Tumors of the Breast. The disease described by Sir A. Cooper as

"chronic mammary tumor," and formerly regarded as a fibrous growth, is

now usually denominated by some name such as adenoma, adenoid

tumor, or mammary glandular tumor, in order to mark the fact that in

its structure tissue is found which bears considerable resemblance to that
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of the gland itself. Simple adenoma forms a firm, lobulated tumor, sur-

rounded by a capsule of fibrous tissue, in which, on microscopic examin-

ation, rudimentary breast-tissue is found, i.e., the coecal pouches in which
the ducts commence, and in some cases, according to Mr. Birkett, rudi-

ments of the ducts themselves. He also describes tumors in which "the
observer may detect ducts, sinuses, and even the secretion peculiar to

this gland."
Adenoma is more common at an early period of adult life, the decade

from twenty to thirty years of age forming the majority, and it com-
mences more commonly in single than in married life.

Serocystic Tumor. Closely connected with this disease is the form of
new growth described by Sir B. Brodie as xerocystic, and by Mr. Caesar

Hawkins as tuberocystic tumor. In this disease cysts are found into

each of which a new growth projects. The cysts contain a tenacious
viscid fluid, often more or less dark in color from the admixture of some
of the elements of the blood. Very commonly there are many such

cysts, and the growth of the solid matter into them gradually tills them

up, until at length they are almost altogether obliterated
;
and then the

growth projects through the cyst, presses on the skin, bursts it, and

iiingates. Two views prevail of the origin of these growths. In Sir B.

Brodie's view the cyst was the original formation, being produced either

by the obstruction of one of the ducts of the gland (which, however,
seems to be very rare), or in the connective tissue of the part, in the

same way as C}*sts form in any other part of the body. The solid tumor
then grows from the tissue which forms the wall of the cyst. But in Mr.
Birkett's view the so-called cyst in these compound tumors is a secon-

dary formation, and is really only a space in the capsule of the tumor, the

la}'ers of which are separated by fluid which has accumulated probabl3
r

in consequence of the pressure of the solid growth below it. Mr. Birkett,

therefore, describes serocystic or tuberocystic tumor as merely a variety
of the adenoid tumor; and he separates the cystoid cavities which form

parts of such tumors entirely from the true cysts, likening them rather

to "the arrangement of the capsular ligaments of joints attached around
the articular ends of the long bones than to genuine cysts." The solid

matter which forms the growing portion of such tumors consists in large

proportion of cells, usually spindle- or awn-shaped, and rapidly growing
into imperfect fibrous tissue, constituting the "

fibro-plastic tumor" of

Lebert, or the "spindle celled sarcoma" of later pathologists. The im-

perfect imitation of the gland-tissue characteristic of adenoma is also

often met with in portions of these tumors, and this fact, together with

the occasional coexistence of the firm adenoma (or chronic mammary
tumor) with such serocystic growths, of which an excellent drawing will

be found in Mr. Birkett's essay (Syst. of Surg., vol. v, p. 257), has led

him to classify the serocystic tumor as a variet}' of adenoma.

Operations. At the same time, even if we allow that the two are

varieties of the same form of tumor, they are varieties which are char-

acterized by the very important difference that in the firm, hard, lobulated

turner which Sir A. Cooper described as chronic mammary, in which
there are no cysts, in which the fibrous tissue forming the framework of

the adenoid growth is well developed, and the whole mass free from juice,
recurrence after removal hardly ever takes place ;

nor is it necessary to

remove more than the tumor itself. A free incision having been made

through the capsule of the new growth, the latter should be enucleated,
the breast being preserved, and especial care being taken not to interfere

with the nipple or the large ducts converging to it, particularly if the
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patient is likely to have children. She may then be confidently assured
that no recurrence is probable.

But in the serocystic tumors, when the libro-plastic or sarcoma! ous
element prevails iu the solid growth, the ease must ahvavs lie looked upon
with apprehension ;

lor such tumors do unquestionably recur, and ihcv
are the more prone to do so the more succulent, loose, and imperfect their

tissue is, and perhaps the older the patient is at the time of their forma-

tion. This recurrence lakes place generally only in the scar itself, and I

have seen several cases in which the patient has preserved her general
health entirely unaffected after the disease has recurred many times. In
one remarkable case in Mr. Caesar Hawkins's practice at St. George's
Hospital it was not till after ten recurrences and eighteen years' dura-
tion of the case that the patient finally succumbed to exhaustion pro-
duced by the sloughing of the tumor, which at length it became im-

practicable to extirpate. But I have known one instance in which a

seroc'3'stic tumor recurred in the other breast. These circumstances
should teach caution in prognosis, and should incline the surgeon rather

to remove the whole breast than merely extirpate the tumor whenever
the growth is large and advancing rapidly, and particularly if the patient
be somewhat advanced in years, or be from any cause unlikely to suckle.

Diagnosis. The diagnosis between simple adenoma and lobular in-

duration has been given under the latter head. From cancer there is

usually no difficulty in distinguishing it, if the case be kept for some
time under observation, looking to the age of the patient, the non-im-

plication of the gland or skin, the absence of the stabbing pain of cancer,
the more tabulated feeling and less firm consistence of the tumor, and the

almost imperceptible progress of the disease, though an incipient cancer
is not uncommonly mistaken for adenoma on a single examination. The
diagnosis between the serocystic tumors and the softer forms of cancer is

sometimes b}
7 no means easy ;

for even if the presence of cysts has been

ascertained, such cysts may exist in a mass of medullary cancer. But
the rate of growth of the two diseases is very different the skin is un-

affected in the serocystic tumor, or if adherent is not infiltrated and

brawny as in cancer
;
nor are there the large superficial veins, and the

great general vascularity which are found in cancer. However, if the

growth be advancing rapidly, it is better to pronounce a very guarded
diagnosis before removal, and to insist on the necessity of extirpating
the whole breast; and when the skin has given way and the tumor is

fungating out of a large opening, the diagnosis is the more difficult, and
the removal of the entire breast more obviously necessary. The condi-

tion of the surrounding skin is the chief element in diagnosis during this

stage of a serocystic tumor. The edges of the ulcer are sharp-cut, and
the neighboring skin thinned

;
while in the cancerous ulcer the edges are

prominent and hard, and the cancerous matter is infiltrated for some
distance around.

Simple cysts also occur in the breast, in which no solid growth ever
takes place. Some depend on obstruction of the ducts of the gland and
contain a tenacious mucoid fluid. Such obstructed ducts forming small

cysts will very often be found, on careful examination of the breasts of
women who have borne children, and in whom the cysts have remained
so small as never to occasion any symptoms. At other times, oftener in

those who have borne children, one or more of them increase till they
project under the skin and attract the patient's attention. Other cysts,

also, sometimes form in the neighborhood of the nipple, usually earlier
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in life than the duct-cysts, and in women who have not borne children,

containing a simple watery serum, with only a slight proportion of albu-

men. These simple cysts require only a puncture, with pressure or

stimulating lotion afterwards. The puncture may be repeated if the cyst
fills again, or. it may be laid open and made to granulate. Sometimes
the tumor bursts of itself, and then usually disappears.

Milk-cysts, or u
galactoceles," are tumors which form during lactation

either from mere dilatation of an obstructed duct, or from its rupture and
effusion of the milk into the neighboring tissue. They may subside on
the cessation of suckling, to recur at each of the following pregnancies,
of which Mr. Birkett gives a remarkable instance

;
and as the contents

thicken they may present a considerable resemblance to a sold tumor.
The cases are rare and the diagnosis will be difficult unless the patient
has been under observation, and the sudden development of the tumor

during suckling has been noticed. Generally they are not diagnosed till

after a puncture has been made, when the cyst must be emptied and
made to heal by granulation.
Earer Forms. There are other forms of innocent tumors which are

met with, though very rarely, in the female breast. The expression

"hydatid disease " in the older authors usually means cystic or serocystic

tumor; but echinococci are sometimes found in laying open what have
been taken for common cysts or abscesses. Common fibrous or fibro-

cellular tumors are also found, but can hardly be diagnosed before re-

moval. Fatty tumor may of course form in the adipose tissue over the

breast, though I cannot remember to have seen a case
;
and a few cases

of enchondroma are on record.

The main point in these cases is to distinguish them from cancer, in

order to preserve the breast if possible. The precise anatomical form of

the tumor is generally only ascertained after removal.

Cancer. Scirrhus is the form of cancer most commonly met with in

the female breast, though medullary or soft cancer is not very uncommon.
Isolated examples of colloid are to l>e found here and there, and have
been known to run a definitely malignant course; but the nature of the

disease can hardly be diagnosed before removal, nor is the prognosis by
any means certain. As usually seen, cancer of the breast presents itself

as a small, hard, stony lump situated in the thickness of the gland, and
the size of the breast is noticed not to be much increased, even as the

tumor enlarges, since the tissues around shrink as they become adherent

to the tumor. This same shrinking of the tissues and the adhesion of

the cellular tissue to the tumor produce the dimpling of the skin and the

retraction of the nipple which are so often seen in cancer. The adhesion,

however, may take place in the other direction, causing the tumor to be-

come attached to the pectoral muscle, or even to the ribs. Later on the

cancer infiltrates the skin, and then ulcerates, fungating out of the ulcer

in large bleeding masses if it be of the soft kind, or else producing the

scirrhous ulcer. Cancer of the breast is accompanied by lancinating pain
in the chest and neck and down ihe arm, by wasting and ultimately by
cancerous cachexia. The axillary glands become enlarged, and some-

times also the subclavian and other cervical, or even the mediastinal

glands. The arm often becomes oedematous from the pressure of these

enlarged glands on the veins
;
and in some cases the skin becomes ex-

tensively infiltrated and matted to the deeper parts "hidebound cancer."

Cancer in the in-east appears either in the form of a defined mass sepa-
rated from the gland by a distinct capsule, or infiltrated throughout the
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gland-tissue, or containing cysts which may be formed liy tin- -oftening
of its texture, and according to Mr. Birkett by the effusion of the juice
of the cancer into the envelope of the tumor. It occurs usually between
the ages of thirty and fifty. Out of 458 cases tabulated by Mr. Hiikett.

100 occurred in the decade between thirty and forty, and 11):} between

forty and fifty. This shows that the occurrence of the disease is relatively
most common towards the period of the cessation of the catarnenia; yet
in examining the particulars of 100 cases, Mr. Birkett failed to detect any
connection between the two events, and he equally failed to prove the

correctness of the common opinion that cancer is more frequent in the

single than the married, and in the sterile than in those who have borne
children

;
or any connection between the growth of cancer and imperfec-

tion in suckling. It is noticed that cancer hardly ever begins during
pregnancy or suckling, though it is not rare to see cancer in a suckling
woman, the disease having begun before pregnancy.

Diagnosis. The diagnosis of cancer from innocent tumor rests on the

more advanced age of the patient, on the hardness of the tumor in scir-

rhus, its rapid growth and great vascu.larity in the soft form of cancer,
the early implication of the skin and cellular tissue around, leading to

dimpling and retraction of the nipple,
1 the affection of the glands, the

state of the general health, the characteristic pain (which, however, like

pain of all other kinds, is liable to be simulated by mere nervous affec-

tion), and lastly by the occasional deposit of cancer in remoter organs.

Question of Operation. When the diagnosis has been made the ques-
tion of the removal of the disease has to be discussed. There is not, I

think, any convincing evidence either way as to whether the operation

prolongs life, or shortens it, on the average of a large number of cases,
but I do not see that this tells conclusively either for or against the

operation. The operation frees the patient for a time from the oppres-
sion of a disease which is known to be gradually advancing to a fatal

issue, it renders the interval (allowing that the cancer recurs) one of

complete health for the greater part of the time instead of being a period
of pain and anxiety, it gives the patient a chance, however slender, of

immunity from recurrence, and in many cases the cancer recurring in an
internal organ, such as the liver, terminates life in a less painful manner
than by the spread and ulceration of an external tumor. The operation,
in these days of anaesthesia and of rapid healing of wounds, is not one of

much danger or suffering.
The contraindications to the removal of the breast for cancer are either

absolute or partial. The spreading of the cancer so far into the skin or

neighboring parts that the surgeon cannot operate through healthy tissue,
the implication of the glands beyond the axilla (in the subclavian trian-

gle, or higher in the neck) the deposition of cancer in other parts, or aii

advanced condition of cancerous cachexia, are absolute contraindications.

The infiltration of the skin to any extent, however small, the ulceration

of the tumor, or any implication of the axillary glands, are very unfavor-

able conditions, though under certain circumstances the surgeon may be

justified in operating. It is true that all the visibly diseased skin may
be removed with the breast; that the removal of an ulcerated and bleed-

ing mass may produce great temporary relief; and that all the visibly en-

larged axillary glands may possibly be excised. The latter point, how-

1 Retraction of the nipple is met with occasionally in non-cancerous tumors, from
adhesion of the cellular tissue of the nipple to some portion of the tumor which be-

comes drawn in by the growth of neighboring portions, but it is far more common in

scirrhus

55
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ever, is always doubtful, and the surgeon will often discover when he

opens the axilla, expecting only to find one or two small scirrhous glands,
that in reality the whole chain of glands 'is implicated, and that he is

committed to a deep and dangerous dissection, which possibly has ulti-

mately to be abandoned without the whole of the diseased glands having
been removed. But however complete the apparent removal may have

been, a speedy return of the disease in the cicatrix may always be prog-
nosticated under the conditions specified, so that the operation must at

the best be regarded as only a palliative.

Repetition of Operation. With regard to the repetition of an operation,
the same considerations exactly apply. Under circumstances which
would have justified the original operation it may be repeated, and even
more than once, in the cicatrix.

Use of Caustics. That cancerous breasts may be successfully removed

by caustics is amply proved by experience. The method is much in-

ferior to removal by the knife, being slower, more painful, and less cer-

tain to expose healthy tissue
;
but the fear of a cutting: operation renders

the alternative acceptable to many, and the cancer-curing quacks make
a livelihood chiefly by concealing some of the common potential caute-

ries generally chloride of zinc with some inert nostrum. On the whole,
the chloride of zinc is the best of these caustics, and is, I think, best

used on the method of Maisonneuve,
'" cauterization en fleches," which

will be found described in Chap. XLIY. The method introduced by Fell,
of destroying the skin by means of some strong acid, then scoring the

exposed surface and stuffing the incisions with the chloride of zinc paste
saves some time and pain.

Treatment of Ulcerated Cancer. It is, however, in the treatment of

cancerous uleeration that the application of caustics is most frequently
advisable. When the ulcer is of limited extent the caustic often gives
little pain, and the separation of the eschar is sometimes followed by
temporary cicatrization. Otherwise nothing can be done in ulcerated

cancer, except to keep the part as free from odor as possible with some
of the tarry solutions, and to soothe pain with morphia. I have found

nothing better than the carbolic lotion covered with carded oakum. But
the patient may get tired of the odor of. this dressing, and then solution

of chloride of zinc, or Condy's lotion, or solution of terchloride of carbon
or chloride of potash may be used, mixed with laudanum or belladonna.

The balsam of Gurjon, recently introduced, and the boracic acid lately
recommended by Prof. Lister for its deodorizing qualities, have not an-

swered in the trials I have made of them.
Jtemoval of the Mamma. In amputating the -mamma it is always

advisable, whenever it can be done consistently with removing the whole

disease, to leave sufficient skin to cover the wound without any tension.

The nipple should be included between two curvilinear incisions, which
are generally made to lie above and below it,

1

though this is a matter

almost of indifference. The angle of junction of the incisions outwards
can easily be prolonged into the axilla, if any glands are to be removed
from thence, and this better than to make a separate small incision over

the glands themselves. The lower flap is to be first dissected back, down
to the base of the tumor or of the breast, then the upper, these flaps being
made as thick as is consistent with keeping well away from the disease.

The breast being now fully exposed is to be forcibly drawn away from
the pectoral muscle, and the cellular tissue which unites them divided by

1 See Fig. 396.
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rapid strokes of the knife, the assistant putting his fingers on the Meed-
ing vessels, which should then he rapidly secured with carbolixod ratgrut

ligatures. When all bleeding has been thus commanded, UK- wound is

to be united by sutures, and dressed according to any plan which the

surgeon prefers as likely to procure speedy union. Very often a large
part, and in some rare cases the whole, of the wound unites by primary
union.

Diseases of the Mammilla. Malformations are common in the nipple.
It is sometimes bifid, sometimes multiple, far more often deficient or ill-

developed, and such ill-developed nipples are fruitful causes of trouble in

suckling, as pointed out above. It may be possible, in some cases, where
the nipple is merely short but otherwise natural, to draw it out by con-
stant well-directed pressure by means of a breast-pump, and the attempt
is worth making in a married woman before she becomes pregnant, or

during pregnancy. Inflammation of the nipples and small ulcers or cracks
on them are very common, especially during a first suckling. The ulcers
should be carefully cleaned, covered with fine powder, as oxide of -zinc,
dusted on them through a muslin bag; or coated with collodion, and
protected by a shield from direct contact with the infant's mouth. When
abscess forms near the nipple it should be allowed to burst, or at least to
come close to the surface, for fear that in opening it the milk sinus should
be wounded.
The nipple and areola are occasionally found to be the seat of epithe-

lioma. I once treated a case of this kind in a married lady, who from
some malformation had (as I was informed) never been capable of com-

plete sexual intercourse. The nature of the disease was indubitable, and
was proved afterwards by microscopic examination. There was a small
hard gland in the axilla, which was not removed; but the nipple and
areola were fully excised. I saw her five years afterwards in perfect
health, and the gland had quite disappeared. Such a case, however,
should be carefully watched

;
and on the appearance of any recurrence

and extension of disease to the breast the whole organ should be removed.
Sir J. Paget has lately called attention 1

to the frequency with which
an obstinate eruption of the nipple and areola, resembling eczema or

psoriasis, is the precursor of cancer in the mammary gland. The erup-
tion is very rebellious to treatment, and usually persists till the period
at which the cancer appears. He has noticed fifteen cases, in all of
which the cancer showed itself within two, and in most within one year
after the eruption. The cancer is not continuous with the diseased nipple,
but grows in a remote part of the gland. In such cases, particularly when
cancer is known to have existed in the patient's family, he believes the
diseased skin ought to be removed or destroyed.
The nipple is sometimes the seat of common sebaceous or cystic tumors

and of naevi, but their treatment is the same as in other regions. Great

care, however, must be taken not to induce deformity by any operative
measure undertaken for their cure.

Diseases of Male Breast. Analogous affections sometimes though rarely
attack the male breast. The irritation which in male infants sometimes
leads to a secretion of milk has been spoken of. In later life tumors form
in the male breast, which are usually of a scirrhous nature, sometimes

fibrous, and I have once seen a case of serocystic tumor, precisely like

1 St. Bartholomew's Hosp. Reports, vol. x, p. 87.
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the same disease in the female. 1 The disease occurred in a man aged
54. The diagnosis of these affections is much the same in the male breast
as in the female. Any growth which forms in this situation should be
at once removed.

CHAPTEE XLII.

DISEASES OF THE THYROID BODY.

Endemic Goitre. The thyroid gland is liable to an endemic enlarge-
ment, which is called goitre, and which prevails extensively in the val-

leys of many mountain regions in various parts of the globe, from some
cause which is not completely understood. Cretinism also prevails usually
in the same localit}

7

,
either in the same or different persons. In this coun-

try the endemic form of bronchocele is known as "
Derbyshire neck,"

from the place where it chiefly prevails. This endemic disease seems sus-

ceptible of little alleviation, either from prophylaxis or treatment, nor
can it be till its cause has been discovered.

Sporadic, or Common Bronchocele. More important in practical sur-

gery, though far less so in public hygiene, are the sporadic cases of bron-

chocele which are seen pretty commonly in all parts of the country. Most
of .the patients are females, and usually unmarried. There is very com-

monly some menstrual irregularity; yet the general health is often per-

fectly good. The disease consists in an enlargement of one or both sides

of the 'thyroid body along with its isthmus, the enlargement being gen-
erally most marked on the right side. Sometimes it extends behind the

sternum. It often causes distressing dyspnoea from pressure on the

trachea, and has been known to produce death from this cause. 2 Some-

times, also, it seems to cause loss of voice from pressure on the recurrent

laryngeal nerves, or even spasm of the glottis from irritation of the same

nerve, and I have known a case where the tumor burst, and suppuration
threatened to prove fatal. The structure of the tumor usually consists

of one or more large cysts, surrounded by the hypertrophied gland-
structure, or it may be entirely solid.

The treatment of the disease which is most relied upon is by the ex-

ternal and internal use of iodine, due attention being given to the gen-
-eral health, and especially the menstrual functions. Dr. Morell Mackenzie
has lately

8 called attention to the benefit which may be produced in cystic
bronchocele by the injection of perchloride of iron. His plan is to tap
the cyst, then to inject 3J 1

'

3D (according to the size of the cyst) of a

solution of perchloride of iron (3ij : 3j) which is left in the cyst for about

three days, the canula being plugged and retained, when the iron is

1 St. George's Hospital Museum, Ser. xv, No. 50.
2 See a case related by Dr. Dickinson, Path. Trans., vol. xii, p. 229.
3 Clin. Soc. Trans., vol. vii, p. 115.
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allowed to escape, and the part is poulticed, the plug being still retained
until suppuration is fairly established, when it may be removed. In fibro-

cystic bronchoceles after the cysts have been thus obliterated the solid

part is treated by subcutaneous injection of iodine, but this is undeniably
dangerous. These cysts are often treated by seton, a practice which,
though it is sometimes very successful, is not without its dangers.

Removal of Bronchocele. In some cases it seems to me justifiable to

remove such tumors, i. e., either where they threaten to prove fatal by
great and increasing pressure on the windpipe or other structures in the

neck, or when as in my case (recorded in the Am. Jour, of Med. ScL,
Jan. 1873), the tumor has burst, and the suppuration is exhausting the

patient. The operation is a formidable one, but has often been performed
with success. 1 In cases where the tumor is so very large as it was in the

one which I operated upon (where it hung down below the mamma) flaps
must be carefully dissected off it, and its base must be commanded by
an dcraseur, or some form of clamp, while the mass is removed. In
smaller tumors, the best plan seems to be to lay open the capsule freely
and enucleate the mass with the fingers as rapidly as possible, without

paying any attention to the bleeding till the tumor is removed.

Exophthalmic Goitre. A singular malady affects the thyroid body
amongst other parts, which is generally called exophthalmic bronchocele,
from the protrusion of the e3'es, which is one of the prominent symp-
toms. There is palpitation of the heart, great rapidity of the pulse,
extreme prominence of the eyes, and a large soft pulsating swelling of
the thyroid body, in which a musical bruit can often be heard, and which
varies greatly in size. Another prominent S3

rmptom is the jerking pulse
in the carotid arteries. In one unfortunate case I saw both corner siough
and the eyeballs wither away in consequence of their continued exposure.
This form of bronchocele is sometimes accompanied by organic disease

of the heart, otherwise it is not very dangerous to life, and under proper
treatment there is a good chance of recovery. It often depends in some
measure on mental causes, and is frequently associated with irregular
menstruation. All concomitant circumstances of this kind being ascer-

tained and treated as best may be, digitalis and iron seem to be the most

promising internal remedies, and ice to the thyroid tumor the best local

application. The reader is referred to works on Medicine for a fuller

account of this affection, which falls more commonly under the physi-
cian's care.

Cancer occurs in the thyroid body; but it is very rare. Mr. Holmes
Coote refers, however, to a few cases recorded by Mr. Csesar Hawkins
and other authors

;
but the disease is not within the range of surgical

treatment.

1 See especially a paper by Dr. Greene, of Portland, Maine, in the Am. Jour. Mod.

Sci., Jan. 1871.
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CHAPTEE XLIII.

DISEASES OF THE SKIN AND ITS APPENDAGES.

IT seems necessary to give in this work a general idea of the diseases

of the skin, although the subject is so extensive, and the practical con-

siderations connected with the treatment of skin diseases are so very
numerous and complicated, that it is quite impossible for me to attempt

anything here beyond the barest outline, and this chiefly with the view
of rendering what has been said in previous pages intelligible. But in

order to acquire a useful knowledge of the matter and to be able readily
to distinguish the various eruptions from each other, it is absolutely

necessary to study these diseases in the living body, comparing the erup-
tions seen in the out-patient rooms or in the wards with the drawings
and descriptions which are given in approved authors, and with the

models to be found in the Museum of the College of Surgeons and else-

where.
Affections of the cutaneous system are divided into those of the skin

itself, and those of its appendages, the hair, nails, and cellular tissue.

We will speak first of the eruptions of the skin itself.

The anatomical classification of these eruptions is the most obvious

and the most useful in practice viz., into I. Exanthemata or rashes
;

2.

Haemorrhages ;
3. Vesicles

;
4. Parasites : 5. Blebs

;
6. Pustules

;
7.

Papules; 8. Scales; 9. Tubercles; and 10. Stains to which certain

conditions are to be added, named "
Xerodermata," resulting from un-

natural dryness of the skin.

Exanthemata or rashes are eruptions characterized by the occur-

rence of patches of skin which are injected and red, and thickened in

consequence of being injected, but in which there is not necessarily any
inflammatory effusion. The epidermis usually desquamates on the sub-

sidence of an exanthematous eruption.
The skin eruptions which are properly classed as exanthemata are

roseola and erythema. Urticaria so closely resembles some varieties of

erythema, that it is usually described along with it, though it is not truly
an exanthem. Many fevers are accompanied by exanthematous erup-
tions

;
but they are not spoken of here, since in them the eruption is only

a subordinate symptom.
I have enumerated and described the varieties of erythema in a pre-

vious chapter (p. 67) in connection with erysipelas, so that the only truly
exanthematous disease left for description here is roseola.

Roseola. This arises from various causes, but is always of constitu-

tional origin.
1 It is characterized by small rose-colored spots, or a roseate

mottling of the skin. Some of its varieties (R. infantilis and R. aestiva)

approach very nearly in character to the eruption of measles, and are ac-

companied by some fever and sore throat, but are not marked by the

1 " The eruptions proper to typhus fever, measles, typhoid fever, scarlet fever, and
cholera are in reality roseola." Jenner.
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coryza of measles. These varieties sometimes bear the name of "mr-
billi nothi " bastard measles. Another form of roseola is that which

sometimes precedes the small-pox eruption, and occasionally that of row-

pox. Roseola also is found in gout and rheumatism. Another form <f

roseola is found in definite rings roseola annulate hardly to be dis-

tinguished from erythema margin atmn. This is merely a symptom of

deranged digestion. In fact, all these varieties of roseola are in them-

selves insignificant, although the constitutional condition on which they

depend may be of the gravest possible import. The varieties of roseola

which constitute substantive diseases require only attention to the state

of the digestive organs, and in infancy to that of the dentition, with mode-

rate purging and free action of the skin.

Syphilitic Roseola. In young persons, especially girls, suffering for the

first time from syphilis, an eruption is constantly seen which is classed by
many under the name of roseola, less red in color than the non-syphilitic
varieties of the disease, and nearly allied to pityriasis. Like the latter

eruption its favorite seat is the cliest. It will rapidly disappear under

the enderrnic use of mercury.
Urticaria, or nettlerash, is usually described along with the exan-

themata, though not properly belonging to that class
;
since in urticaria

there is not only redness fading on pressure, as in the exanthematous

eruptions, but also elevated flat patches of skin called wheals or "
pom-

phi." These wheals are seated on the red patch of skin, and they

testify to the effusion of serum into the tissue of the cutis, just as the

wheals which occur in insect bites do, and as the wheals which follow

a lash testify to effusion into the substance of the skin. These wheals

tingle and burn like the stings of nettles. Urticaria is excited by all

sorts of causes which disturb digestion ;
errors in diet, especially the

eating of shellfish, by those with whom it acts as a kind of poison,
or from local irritation of the skin. These kinds of urticaria are acute

and transitory, and can be cured by the withdrawal of their causes,
an emetic, if needful, and a mercurial purge. There are other varieties

of urticaria which are chronic. In some of these the individual wheals

disappear while others come out U. evanida; in others, on the con-

trary, they are persistent U. perstans ;
other minuter differences in the

arrangement and size of the wheals are expressed by the terms U. con-

ferta, U. tuberosa; and a kind in which the causes and the symptoms of

urticaria are present, the burning, tingling, etc., but no wheals are seen,
is called U. subcutanea. In these more obstinate cases of urticaria the

first care is to soothe the irritation of the skin by some wash. Lemon-juice
or vinegar often succeeds. Mr. Erasmus Wilson prescribes Hydr. Per-

chlor. gr. v-x, Sp. Roris marini, Sp. Yin. Tenuior., aa 3j, Emuls. Amyg-
dal. amar., gvj. A dilute solution of prussic acid and almond emulsion

is often very grateful. The next point is to discover and correct any
error in diet or regimen, and to try the effect of copious diaphoresis,
combined with change of air, strong exercise, and sea bathing. In other

cases, arsenic, quinine, colchicum, or alkaline medicines have acted bene-

ficially.

Purpura Scorlmtus. The hsemorrhagic diseases of the skin are pur-

pura and scurvy. Purpura is characterized by spots (petechue) or large

patches (vibices) of ecchymosis under the skin, which are easily distin-

guished from every other form of spot by their persistence under pressure,
and by their changing their color with time, as bruises do. Purpura

hsemorrhagica is a severer form of the disease, in which blood exudes
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from the mucous cavities, as in haemophilia (p. 105). Pnrpura is merely
a symptom of some disorder of the health or the blood, and its treatment
must depend on a thorough knowledge of its cause. Without this the

ordinary astringents and haemostatics will be prescribed in vain.

Scurvy is a specific disease, and in no other sense a disease of the skin

than that one of its symptoms is subcutaneous haemorrhage in the form
of vibices and peteehiae, just as the bleeding of the gums is another and
still more prominent symptom.

Vesiculae. A vesicle is a small elevation of the epidermis, which is

separated from the true skin by the effusion between them of a clear

serum. This is usually the result of inflammation, and accordingly the

neighboring skin is generally seen to be red and congested.
The vesicular eruptions are sudamina, miliaria. eczema, and herpes.
Sudamina and Millennia. The two first fall within the province of the

physician, sudamina being the small clear vesicles which appear in the

course of certain fevers, apparently only as the result of obstruction of

the sweat-ducts
;
and vanish in a day or two. Miliaria are vesicles which

are found in acute rheumatism, and in children or adults with very
tender skin in the summer months, often mixed with roseola, and dis-

play more distinct traces of inflammation than sudamina do, being sur-

rounded by a red halo, and easily passing on to suppuration. In some
cases a fever accompanied by miliary vesicles (miliary fever) prevails as

an epidemic.
Eczema is the commonest of all skin diseases. It is characterized by

the eruption on patches of inflamed skin of a thick crop of small vesicles,

together with scattered vesicles each surrounded by its halo of vasetilar-

ity, but unaccompanied by any diffused inflammation of the skin. The
vesicles burst and the epidermis then may form scabs or scales on the

surface, so that the eruption in this state ma}' appear to be squamous;
or, on the other hand, the fluid in the vesicles may become purulent, and
then the eruption will resemble the pustular impetigo. Successive

crops of vesicles may make their appearance as the former die away.
The fluid is strongly alkaline in reaction, and often as it oozes away it

seems to scald or burn the skin, and a smarting sensation in the parts
often accompanies the eruption, and justifies its appellation. It is a very
common eruption on the leg, and is often accompanied by an ulcer the

eczematous ulcer above described (p. 413). Eczema is often nearly allied

to gout, and the urine accordingly will be found to contain lithic acid or

oxalate of lime.

Varieties of eczema are described by Hebra without any vesicular

eruption i.e., a diffused inflammation of the skin resembling eczema in

its constitutional complications (or rather causes) and in its seat, but

characterized by the separation of the epidermis from the skin in papules,

scales, or pustules, instead of vesicles. The papular form would be

classed by others as lichen eczernatodes, the scaly as pityriasis rubra, the

pustular as impetigo or eczema impetiginodes ;
but the differences are

obviously immaterial.

The recognized varieties of eczema are E. simplex, when the inflam-

mation of the neighboring skin is not severe
;
E. rubrum, when the skin

is much inflamed
;
and E. impetiginodes, when the vesicles rapidly sup-

purate or are mixed with pustules. Hebra describes a form as E. margin-

atum, which is by many writers considered to be syphilitic, and there is

no question that eczema may appear as a secondary syphilitic eruption,

though it is not a common symptom of syphilis.
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Kc/ema appears at all periods of life and in all pails of the body.
"The face, the hairy scalp, and the skin behind the ears arc all common
seats of eczema; but there is no part of the trunk or extremities which
it may not, nay does not, frequently affect. Before and during the lii>t

dentition, eczema is by far the most common of the diseases of the scalp."
Jenner. Jt is never contagious.
Its causes are constitutional and local; the latter being the most e;i>ilv

cured, by withdrawing the irritation on which the disease depends. The
kinds of eczema which depend on gouty, strumous, diabetic, and other
constitutional conditions are often excessively obstinate.

The treatment will consist in the first place in discovering and. if pos-

sible, counteracting the causes on which the inflammation depends, then
in diminishing the inflammation of the skin by soothing and slight Iv

astringent lotions or ointments, accompanied, of course, by Bailable posi-
tion of the parts, with moderate purgation and an antacid regimen if

the condition of the urine indicates it; and in the more chronic condi-

tion, when the disease approaches more to the scaly eruptions, by the

application of some of the tarry substances (such as the ung. picis

liquidae or the petroleum Barbadense) with a course of arsenic. If

syphilis be present or suspected, a mild and prolonged course of mercury
or mercurial fumigation should be tried. When the scalp is affected, the
hair must be most thoroughly and carefully removed with scissors, and
the scales and scabs detached by a cap of gruel or a bread and milk

poultice or linseed oil; after which Sir W. Jenner recommends the ap-

plication of liquid pitch if there is not much inflammation. While the

eruption is in the ''weeping" stage the discharge must be absorbed by
blotting-paper, or wet strapping, or soda lotion (soda subcarbonat. 3U^
aquae Oiss.).

Herpes is an eruption of vesicles situated in small groups on slightly
inflamed skin. It differs from eczema in many respects, chiefly in the

fact that the vesicles form a far more prominent feature of the eruption
than in eczema, and the inflammation of the skin is far less marked.
The vesicles also are usually larger than in eczema, and the fluid which

they contain is less alkaline. There is also no such connection with

chronic constitutional disease, or with any abiding local irritation as is

constantly found in eczema.
The varieties of herpes are as follows :

Herpes labialis is a very common affection which occurs sometimes
from cold, but often with no affection of the health whatever. The ves-

icles become more or less pustular, then crack, and the scabs fall off and
leave the skin below a little irritable for a few days, the whole affair being
generally over in about a week. The prepuce is another common seat of

herpes, and these little cracks, occurring after suspicious connection,
often cause the patient much alarm. Their number and their perfectly

superficial situation will disclose their nature, and the application of a

little mild mercurial ointment will in a few days remove all cause for ap-

prehension. No treatment is required for these simple forms of herpes
beyond a purge, some care in diet, and the use of citrine ointment, or

an ointment of graj
r oxide of mercury, gr. x-xv to the oz. Lemon-juice

is a favorite application in herpes labialis, and there are a thousand do-

mestic remedies for what is after all a spontaneously curable affection.

Another form of herpes follows the distribution of one of the sensory
nerves, and is often complicated by severe neuralgia of that nerve. The
best known example is herpes zoster or shingles (cingulum, a girdle)
which follows the distribution of one of the intercostal nerves, extending
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from the back to the sternum. 1 This is generally preceded by some fever

and severe pain in the part, and often neuralgia persists in the part for

some time afterwards. The eruption runs its course in about a fortnight,
and is said seldom to affect the same individual twice. It requires in

itself no treatment beyond a purge and some soothing application. The

neuralgia which it leaves behind may require prolonged and careful man-

agement. Other forms of neuralgic herpes occur in the face, following
the distribution of the fifth nerve, and sometimes complicated with iritis,

and in other nerves also, but more rarely.

Herpes phlyctenodes is a variety found on the face, in which the

vesicles are unusually large. H. iris is a rare variety in which there is a

ring; of vesicles arranged around a central one, and each surrounded by
concentric circles of various shades of red. It is found usually on the

back of the hand.
H. circinnatus is when the eruption occurs in a red ring and spreads

from the centre. Sometimes the vesicles are large, and it runs the ordi-

nary course of herpes in other parts, disappearing in about a fortnight.
But the form of the disease in which the vesicles are so minute that they
often pass unnoticed, and the eruption appears to be of a furfuraceous

character, is exceedingly obstinate, and is known in popular parlance as

"the ringworm." It occurs on the face, trunk, and extremities, and is

contagious ;
is often mixed with the parasitic disease tinea tonsurans

on the scalp ;
and its secretions seem to afford a nidus in which the para-

site grows. The eruption spreads centrifugally ;
the original ring disap-

pearing and giving place to a larger one, and so on. Its causes are local,

and it is curable by local/treatment the application of strong astringents,
as sulphate of iron or gallic acid of strong acetic acid, nitrate of silver,
or blistering fluid.

Parasites. The diseases excited on the skin by the growth of a vege-
table parasite are tinea tonsurans, tinea decalvans (possibly), tinea favosa,
tinea sycosis or simply sycosis (mentagra), and chloasma or pityriasis
versicolor.

Tinea tonsurans is exceeding!}' like herpes circinnatus
;
so much so

that by some they are classed as the same disease, and both are included
in the popular term "

ringworm." It is seated on the hairy scalp, and is

only seen in children, seldom before two or after twelve. It appears in

round patches covered with white scales, and here the hairs are so com-

pletely removed that the places seem to have been shaved
;
but on minute

examination, short thick twisted hairs will be found among the scales,
and the hair-follicles can be detected, and after its cure the hairs will

always grow again. The disease is caused by the growth in the hair of a

vegetable parasite the trichophyton tonsurans.2 This imbeds itself in

the secretion of the hair-follicles which is believed to be unhealthy, and
as it grows into the hair it causes it to swell and become brittle, so that

it breaks off and comes away. The spores of this plant may be found
also in the epithelium of the patch, which is heaped up in opaque white

scales.

The treatment is directed to the destruction of the parasite. Strict

1 In some cases it is found in the course of the intercosto-humeral branch as well
as the intercostal trunk.

2 I must refer the reader to some of the special treatises such as that of Mr.

Nayler for the microscopical appearances of these parasitic fungi. In the judgment
of some dermatologists, as Dr. Tilbury Fox, they are all different stages of growth
of the same plant.
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clennliness must be enforced, the epithelium removed by a lotion of borax,
and an ointment rubbed in twice a day to destroy all tin- spoiv> of the

fungus. Sir W. Jenner recommends 5 grains of the ammonio-chloride
of mercury to the drachm of sulphur ointment for this purpose: or 2

grains of the perchloride to the drachm of lard; or 30 grains of nitrate

of copper to 4 drachms of lard
;
or 10 drops of creasote to the drachm of

lard
;
or strong blistering fluid or strong sulphuric acid, the part to be

washed directly afterwards with cold water.

Tinea Decalvans. In so-called tinea decalvans the hairs are completely
removed from the scalp, and sometimes from other hairy parts also, in

large irregular patches, where the skin is perfectly bald with no trace of

the truncated hairs which are found in tinea tonsurans. The skin ex-

posed is smooth and paler than natural. This is said to be due also to

the presence of a parasite the microsporon Audouini which, however,
Sir W. Jenner says he has never been able to find either on or in the hairs

about to fall from their follicles, nor has Mr. Nayler been more successful

in his search for these sporules.
1 There is also no proof that the disease

is contagious as parasitic diseases alwa}
7 s are

; accordingly in this country
the disease is more frequently classed as "Alopecia." The patches are

bounded by definite margins, and as these areas fall into each other the

whole scalp may become bald
; nay I have seen a case in which the whole

body was so, no trace of a hair being recognizable on any part. Alopecia
is also a common symptom of s}'philis, especially common in the secondary
syphilis of young girls and in congenital or acquired syphilis in infants.

The remedies consist in the application of stimulants to the part. The
bald patches should be painted about once a fortnight with blistering

fluid, and left alone till the irritation has subsided, when a slightly stimu-

lating ointment or lotion is to be applied till the time for the next blis-

tering arrives. Liniments or lotions of ammonia seem well suited for this

purpose (see p. 403). In syphilitic cases a mercurial course is indis-

pensable. Slight cases, especially at early periods of life, and syphilitic
cases will probably get well

;
in very extensive alopecia, and in older

persons, there is much reason to fear that the baldness will be permanent.
Tinea fauosa, or favus, is a very acute and formidable eruption of the

scalp in childhood. It is due to the lodgment in the hair-follicles of the

sporules of a fungus called the achorion Schonleinii. These give rise to

an eruption consisting of brimstone-yellow crusts, cup-shaped, and each

having a hair in its centre. These dry crusts are not uncommonly mixed
with pustules of impetigo. As these crusts increase they kill the hair on
which they form, and thus favus, unless soon cured, may induce perma-
nent baldness of the affected part. In some cases a peculiar and unpleas-
ant odor is perceived (compared to that of cat's urine) but not always.
Sir W. Jenner has noted that children affected with herpes circinnatus

are peculiarly exposed to the contagion of favus, and has given interesting

examples of this fact.

The cure of favus, as of other parasitic diseases, is procured by killing
the parasite. For this purpose the hairs may be plucked out. The huile

de cade is said to loosen their attachment, and the hairs have less than

the normal tenacity of implantation in any case, so that when the disease

is limited there is no great difficult}' ;
but it becomes almost impractica-

ble when the scalp is extensively affected. No doubt drawing out the

hairs facilitates the application of the parasiticide remedies, but Mr.

Nayler says that it is by no means necessary, and that after the usual

1 Diseases of the Skin, 2d ed., p. 216.
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preparatory cleansing, tar or the nng. picis liquidse, answers every pur-

pose. In fact these applications as they separate bring away the hairs

with them. Then a saturated solution of sulphurous acid applied on lint

covered with oiled silk, or perchloride of mercury in the proportion of 8

grs to the ounce of lard, or acetate of copper, half a drachm to the

ounce, are recommended for the destruction of the parasite. Favus
affects the hairs of other parts of the body as well as the scalp. It is a
rare disease, and only seen in the poorest and most neglected children.

It is undoubtedly contagious, though not very actively so (see Nayler,
op. cit., p. 245).

Sycosis is a disease of the beard and whiskers, very rarely of any other

part, though Mr. Nayler refers to cases in which the eyebrows or the hair

of the back of the neck have been affected, and I believe cases have been
recorded in the female. It is due to the lodgment of a parasite the mi-

crosporon mentagrophytes in the hair-follicle, the presence of which
excites an inflammatory swelling of the follicle, like that of the sebaceous
follicle in acne, followed by suppuration. A hair is seen to traverse each

pustule, which would sufficiently distinguish it from acne, to which other-

wise it bears a considerable resemblance, as it does to impetigo; but in

sycosis there is much more thickening around the pustules than in

impetigo.

Sycosis is often very difficult to cure. The patients are frequently out
of health, either from intemperance or starvation, so that the first thing
is to correct either of these excesses, to bring the patient's digestion into

good order, and supply him with a generous unstimulating diet. The
scabs must be removed by poulticing, the hairs removed if possible, and
some of the parasiticide ointments above prescribed applied. Iodide of

sulphur ointment and white precipitate ointment are the favorite applica-
tions, but if the eruption does not yield to one, another must be tried.

Chloasma. Another undoubtedly parasitic disease is the one so often

seen on the chest and loins,
1

especially in young people of delicate skin,
and in others who neglect cleanliness, and especially who constantly wear
the same unwashed flannel. The eruption, however, though favored Ivy

such dirty habits, does not arise exclusively from them, for in some cases,

persons of scrupulous cleanliness are found to be affected. It never
occurs in childhood. It is characterized by the presence of numerous cir-

cular brownish patches (
u
chloasma"), which, however, vary in shade from

yellow to dark-brown, or even a reddish tinge, in different persons, and
in the same person at different times, whence its synonym, "pityriasis
versicolor." The patches consist of epithelium which is branlike and

desquamating, and if these scales be removed and examined in an alka-

line fluid, or, as Mr. Nayler recommends, in acetic acid, abundant spores
and mycelium of the fungus microsporon furfurans will be detected,
The complaint is a very common one and is consistent with the most

perfect health the only inconvenience the patient experiences being that

his skin is irritable when he gets hot.

It is to be diagnosed from "
liver-spot" (lentigo hepatica), a very rare

disease, which has no. scaling of the epidermis and no parasitic origin,
and which occurs in childhood as well as in afterlife, and also from the

other kinds of pityriasis presently to he described.

Its cure must be sought, as before, in the destruction of the parasite,
for which purpose all dirty habits must be reformed, the skin well rubbed,

1 Other parts of the body are occasionally though rarely affected the face very
seldom.
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after thorough washing, with a flesh-brush daily, and then sulphur oint-

ment or a lotion or ointment of bichloride of mercury will cure the, dis-

ease, though it is very liable to recur. Like other parasitic disease-, it is

contagions.
,SVv/A/rs. The only parasitic animal which causes an eruption is the

acartts scabiei or sarcoptis hominiu, which burrows and hides itself in the

deeper layers of the epidermis, and thus gives rise to an irritation which

develops a definite eruption
u the itch" of either a vesicular or pus-

tular nature. The intolerable itching excites the patient to scratch him-

self, and thus much aggravates the eruption.
Scabies is seen first in the adult usually in the hands and wrists, espe-

cially in the clefts between the fingers ;
in children in arms on the but-

tocks. It is known by the itching and scratching and by the vesicles or

phlyzacious pustules mixed with small cracks or burrows leading from the
bases of some of the vesicles, and marking the spot where the animal may
be found if the burrow be carefully opened with a needle and searched
with a magnify ing-glass.
The remedy for scabies is sulphur, which never fails to kill the animal,

if only the disease is not excited by fresh parasites from the clothes. If

these are fumigated with sulphur or baked for a sufficient time, and all

parts affected with the eruption smeared well over with the ung. sulphuris
twice a day, the patient will be well in a few days. Sir W. Jenner says
that at the St. Louis Hospital at Paris a cure is obtained in two hours by
the patient being well rubbed over with soft soap for half an hour, then
smeared with an ointment composed of eight parts of lard, two of sulphur,
and one of carbonate of potash for half an hour, and then placed in an
alkaline bath.

If there is any objection to the color or odor of the sulphur, the former

may be concealed b}
7 the admixture of the bisulphuret of mercury, and

the latter by a few drops of essence of bergamot.

Bullse. A bulla or bleb differs from a vesicle only in size. It is a

cavity between the skin and epidermis filled with serous fluid.

The billions eruptions are two pemphigus and rnpia.

Pemphigus, otherwise called pompholyx, is an eruption of large bullne,
often in small numbers, sometimes even solitary, with little or no inflam-

mation around them, attaining in some cases an enormous size, and con-

taining pure serum, alkaline at first, which may turn acid and become

puriform. The bullse burst and the epidermis dries down into a scab,
while fresh bullae probably form.

Syphilitic pemphigus is sometimes due in infancy no doubt to con-

genital syphilis, and this is distinguished from the ordinary eruption by
appearing on the feet and hands, and in some other cases it may be a

tertiary symptom in later life. It occurs also as an acute disease attended
with a febrile disturbance febris bullosa. It also occurs in an acute
form in old and cachectic persons; but more commonly it is a chronic

eruption, and depending on visceral disease.

The treatment must be directed mainly to the constitutional condition.

In the syphilitic variety iodide of potassium is indicated, with generous
diet and opium. In cachectic persons the treatment must vary with the
nature of the cachexia.

The blebs should be pricked ;
the part pencilled with a strong solution

of nitrate of silver (3J : 3j), and after the cuticle has been thus hardened
into a scab, this should be detached by a poultice. If the cutis be ulcer-

ated below, the ulcer should be stimulated with nitrate of silver.
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Ritpia originates as a billions eruption, the bullse being comparatively
small and seated on an inflamed base

;
but the contents of the bullaesoon

become purulent, and the pus dries up into a rough, coarse, prominent
scab which remains attached for some time, and when it falls off leaves a

circular ulcer the rupial ulcer. Sometimes the ulcer spreads without

any falling off of the scab, and then a larger scab forms under the original
one and raises it up, and so on until a projecting mass of scab is formed
like a limpet-shell. This variety is called R. prominens. Other varieties

are R. escharotica, marked by a spreading or phagedenic condition of

the rupial ulcer, and R. gangnenosa, when the surface of the ulcer

sloughs.

Syphilitic rupia. particularly the R. prominens, is a frequent symptom
of tertiary syphilis, especially in cachectic or dissipated persons, but it

occurs also in other conditions of general cachexia.

In its second stage, when the contents of the bullae have become purulent,
it is hardly to be diagnosed from ecthyma, except by the more decided
inflammation round the pustules in the latter disease. Later on, the

prominence of the scab in rupia is plainly distinguished from the sunken
adherent scab of ecthyma.
The treatment of all forms of rupia must be by supports and stimulants

;

for the patients are always broken down in health. In the syphilitic

variety, rest, shelter, equable temperature, good diet, opium and sarsa-

parilla, should precede any specific treatment. Then iodide of potassium

may be administered for a long time, followed by mild mercurial fumiga-
tion. In other cases various tonics and stimulants will be found service-

able. In the early stage of the eruption the bullte should be punctured
at once. When scabs are formed they should be removed, and the ex-

posed surface dressed with some stimulant.

Puslulse. A pustule is a small collection of pus beneath the epidermis,
and generally seated in the substance of the true skin. " The inflamma-

tion, on which the formation of pus depends, extends some depth into

the cutis. so that the collection of pus which constitutes the pustule is

situated in the cutis, and not merely on it immediately beneath the

cuticle." Pustules are divided into three sorts, viz., psydracise, in which
the pustule forms in a hair-follicle, and the hair is seen passing through
the pustule, the skin around being inflamed: phlyzacise, which are rather

large collections of pus seated on inflamed bases, which burst and form

small brown scales
;
and achores, which are small pustules, usually in

considerable numbers, with much redness of the intervening skin. Their
secretion dries up into thick yellow crusts like dried honey. They are

formed b}
7 the inflammation of the hair and sebaceous follicles.

Impetigo and ecthyma are the only diseases which are to be described

here. Equinia and variola are added in the formal classifications, but

the former is a special lesion treated of elsewhere (page 100), and the

latter is not properly a skin disease.

Impetigo is almost as common a disease as eczema. It is characterized

by a copious eruption of pustules, both psydracise and achores, and by
the thick honey-like crusts which they leave, as well as by the glandular

enlargement which always (according to Sir W. Jenner) accompanies the

eruption. The seat of the suppuration is in the hair-follicles, at any rate

in the great majofit}' of cases
; though in some instances impetigo may

be found in places where there is no hair, as beneath the nails.
1 The

1 See Nayler, op. cit., p. 170.
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connection between eczema and impetigo is a very close one. True im-

petigo often follows eczema, and often also a mixture of the two erup-
tions is met with

;
the vesicles of eczema either suppurating rapidly, or

being mixed in places with the pustules of impetigo. To this form of

eruption, the name eczema impetiginodes is properly applied.

Impetigo is divided into a great number of species derived either fVom

its seat (I. capitis, faciei, etc.); from tin; arrangement of the pustule-. I.

sparsa, I. figurata, where the pustules are approximated on a defined

patch of inflamed skin; from the nature of the crusts left, I. larvalis,

when the face is covered by a thick crnst, like a mask; J. scaliida, an

obstinate affection seen in the lower limbs of adults, and often combined
with anasarca; I. granulata, when the crust, after separating from the

skin, remains attached as a small lump to the hair; or from the course of

the disease, I. acuta, I. chronica. These are only some of the many sub-

divisions which have been made of this eruption. Impetigo is in some
measure contagious, i. <?., the disease may be implanted by means of the

pus from the pustules or crusts. Thus it may be transferred from one
child to another by wearing the same cap. Its contagion, however, is

conveyed by actual contact, not through the air, as a fungus may be

carried.

Porrigo. Impetigo capitis, one of the most common varieties of the

disease, is still sometimes called Porrigo, a term used by Willan and
Bateman in a somewhat indefinite manner. It is well therefore to ex-

plain that as Sir W. Jenner says,
u Willan figures six varieties of his

genus porrigo ;
of these P. larvalis and P. favosa are merely varieties of

impetigo. P. furfurans is a species of eczema. P. scutulata is tinea

tonsurans. P. lupinosa is tinea favosa, and P. decalvans is tinea de-

calvans." But that Willan's description is not absolutely clear may be

inferred from the fact that other recent writers interpret these terms

somewhat differently.

Syphilitic impetigo occurs as a syphilitic eruption, but is not a com-
mon one, and usually in persons whose general health is bad. It is re-

markable for the large extent of its patches, and is usually mixed with

syphilitic tubercle.

Other causes of impetigo are the irritation of the hands by sugar
"
grocer's itch " the irritation of dirt or stone-grit ;

and of lice in the

head. Equinia is only a variety of this local impetigo.

Impetigo is to be distinguished from sycosis (see page 876), from

ecthyma, by the smaller size of the pustules in impetigo, and by their

having no base
;
from favus, by the absence of any parasite ;

from eczema,

by the implication of the hair-follicles.

Its treatment should be to cut the hair off as completely as possible,
and remove the crusts by poulticing, and then apply some slightty

stimulating ointment "ung. zinci, uug. hydr. nitratis, ung. hydr. iiitr.

oxidi, ung. sulph. iod., and ung. sulph. hypochlor., are all occasionally

useful, and one will sometimes answer when the others have failed, and
without the reason being apparent."
But combined with this local treatment must be general regimen and

medicine appropriate to the individual case. Alteratives and tonics are

almost always required, quinine being the most useful. Change of air,

sulphurous waters, and sulphur baths especially when the disease is

syphilitic are often of great service.

Ecthyma is a disease difficult to distinguish from the early stage of

rupia, if indeed there be any distinction. Many authors (e. g., Mr. Nayler)
include the two eruptions in a common description. Ecthyma consists
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in an eruption of large phlyzacious pustules on a red, elevated, and in-

durated base, which burst and leave a brown scab. When this separates
a red inflamed portion of cutis, or a small ulcer, is left. The pustules
and crusts are never so large as those of rupia are, nor do the latter

assume the prominent adherent shape of rupia. It is a cachectic affec-

tion, frequently depending on syphilis ;
often preceded by burning pain

in the part from which the pustules afterwards spring. The usual dura-
tion of the disease when due simply to depression of the general health
is only about a fortnight ;

but it is apt to recur or to propagate itself in

the form of a constant succession of crops of pustules, and so becomes
chronic. In the variety which is complicated with purpura (E. luridum),
the pustules are surrounded with an areola of a purple color, in conse-

quence of haemorrhage. The eruptions which follow on the irritation of

tartar emetic or sugar, applied to the skin, are variously classed as im-

petigo or ecthyma, according as the affection of the hair-follicle is or is

not regarded by the classifier as an essential character of impetigo.
Little local treatment is required in ecthyma. The crusts should not

be detached, as they protect the skin below. The part should be de-

fended from friction or irritation by some simple ointment, and the same

general treatment pursued as in rupia.

PapulsR. A papule, or pimple, is an elevation of the cutis covered by
its cuticle

;
the elevation being due to effusion of inflammatory lymph

into the substance of the true skin.

The diseases classed as papular are strophulus, lichen, and prurigo.

Strophulux, the common u
red-gum," is a disease of infancy character-

ized by the eruption of small pimples, usually red and close together, S.

confertus sometimes white and rather large, S. candidus 1 sometimes
with red spots intermixed, S. iritertinctus. The eruption is generally due
to disorder of the bowels, or irritation about the gums, and is accompa-
nied by slight itching in most cases

; sometimes, in S. confertus, by a

good deal of distress from irritation and cracking of the skin. It will

in most cases subside in a few days with some aperient, and attention to

the state of the gums and of the digestion. Care should be taken not to

confound this fugacious affection with the permanent lichen of congeni-
tal syphilis (see p. 407), and not to mistake fleabites or irritation of the

skin from dirt, for strophulus.
Lichen is characterized by the eruption of a large number of red, prom-

inent, hard papules, which retain their shape, and to a great extent their

color, under pressure. There is often some itching and tingling about
the part, and occasionally so much febrile disturbance that it is taken
for an attack of measles. It is sometimes mixed with urticaria (L. urti-

catus), the papules becoming apparent as the wheals subside. It is a

frequent syphilitic eruption, generally in the earlier stages of the consti-

tutional affection, often becoming tubercular in its progress. Syphilitic
lichen is known by its coppery color, its appearance in curved figures

(L. gyratus), its occasional presence on the soles of the feet, especially
in infants, its tendenc}^ to crack at the base, and the history or concomi-
tant symptoms of syphilis.

Other forms of lichen are the L. tropicus or "prickly heat,"a familial-

disease in hot countries, and often seen here in hot summers, though in

1 There is an eruption of larger white papules called S. albidus, which, however,
has been shown to be a form of acne, the elevation being really distended sebaceous
follicles.
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a milder form
;
L. circumscriptus, where the pimples appear in defined

patches ;
L. pilaris, where each papule is found on a hair-follicle, and

has a hair running through it ; L. agrius. rharartcrizt'd by the iiuim-rous

hard rough pimples, generally on the face, where the skin feels like a

nutmeg-grater, and by the excessive itching; L. lividus, a step between
lichen and purpura, where the pimples are dusky-red or livid, and pur-

puric spots may be interspersed, showing much cachexia and generally
in old broken-down patients, and finally the L. ruber of Hebra, in which

large portions of the skin become inflamed and thickened with copious

eruption of dark-red papules on it, the thickening of the skin impeding
motion, and the disease generally running on to a fatal termination.

Simple cases of lichen will be cured by purgatives, the avoidance of

all sources of heat, simple unstimulating diet, and tepid or cold bathing,

mucilaginous baths being most to be recommended. In the chronic

forms arsenic (as in other dry eruptions) is of the geatest service. The

syphilitic variety is under the control of mercury, and Mr. Nayler regards

mercury in small doses as being of service in all forms of lichen. The

itching is allayed by sponging the parts with vinegar or lemon-juice, and

anointing them with dilute citrine ointment, or by a prussic acid lotion

3iss. or 3U of the dilute acid to six ounces of almond emulsion, or of

rose-water, to which a drachm of liq. potass* may be added.

Prurigo is an eruption characterized by its itching and by the presence
of flattened papules, so much the color of the skin as to be with difficulty

perceived in some cases. The itching is increased by any stimulant or

by heat, so that it often becomes intolerable in bed. It is often mixed
with urticaria. Sometimes there is a sensation as of insects crawling
over the skin. P. formicans. Old persons suffer from prurigo, which is

then called P. senilis, and is often very obstinate. In younger subjects
it usually disappears in a short time. There is no doubt that in many
cases the complaint is caused by the presence of lice, and such cases

may be cured at once by destroying or baking the clothes, and by free

bathing and the application of the white precipitate ointment. There
are other cases in which the prurigo is local, usually about the genitals
or anus P. podicis, pulvae, scroti, etc. In these cases the designation
is usually a misnomer. The disease should be called pruritus, for there

is intolerable itching, so that the patient is sometimes withdrawn from

society by the impossibility of abstaining from scratching the part, but

no pimples can be seen. Prurigo or pruritus is also sometimes a sequela
of another eruption, i.e., intolerable itching is left in the part from

which the previous eruption has disappeared. This is most common
after eczema and scabies.

The first principles of treatment in prurigo are precisely similar to those

in lichen. The patient's bowels must be cleared, his digestion regulated,
and all causes of heat and irritation avoided. In pruritus ani, vulvae,

etc., any unnatural condition which can be detected must be remedied.

The former sometimes depends on ascarides, or on fissure, the latter on
the presence of a vascular tumor of the meatus, or on the habit of self-

abuse. The most various local applications are in use and appear of ad-

vantage ;
of these the mercurial lotions and ointments, or lotions of sul-

phuret of potassium, sulphur baths and ointments, and prussic acid

lotions have the greatest reputation. Whatever is found best to allay
the itching should be kept at hand for immediate application when the

patient becomes warm in bed, and he should abstain as much as possible
from scratching.

56
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Squamae or scales are collections of dry epithelium, loosely connected
to the subjacent skin, so that they may be easily rubbed off.

Pityriasis. The squamous diseases are pityriasis and psoriasis. One
form of pityriasis due to the presence of a parasite has already been

spoken of as chloasma. The characteristic of pityriasis is the smallness

of the scales, like those of bran, and the ease with which in most cases

they fall off. The common pityriasis, or dandriff, of the scalp is the most
familiar example of the disease. Pityriasis is also often produced by the

imperfect drying of the skin, and then exposing it to the sun or wind.

In these cases the skin is often a good deal reddened, and the disease is

then called P. rubra.

In the treatment of pityriasis the object is to slightly astringe the ves-

sels of the skin and soften the epidermis, protecting the part from any
irritation by some mild ointment. Borax is the lotion generally used, and
diluted white precipitate ointment. The hair ought to be cut short and

very gently brushed, and if it falls out (as is very common), a liniment of

equal parts of acetum cantharidis and spirit of rosemary maybe applied.

Any derangement of health or digestion must be at the same time at-

tended to. The hair may always be expected to grow again.
Psoriasis is an exceedingly common disease, both without and with

syphilis. It is characterized by shining white scales situated on slightly
inflamed portions of skin. In the ordinary non-syphilitic psoriasis these

patches have no definite figure ; they are situated mainly on the coarser

parts of the skin, chiefly on the outer sides of the limbs, the elbows, and
the knees. Another form is called P. guttata, in which the patches are very

small, and seem as it were to have been dropped or dredged on the skin.

When the affected portions of skin assume a circular form the disease

used to be called lepra ; by others this appellation is reserved for syphil-
itic psoriasis, which, like other syphilitic eruptions, is prone to assume a

circular or curved shape, and which does not show any such preference
for one over the other aspect of the limbs as P. vulgaris does.

The other varieties of psoriasis are of less importance. When very
extensive it is called "

diffusa," when peculiarly obstinate,
u
inveterata,"

etc. Psoriasis is often an accompaniment of struma, and is habitual

with some persons, who suffer from it regularly at intervals.

The syphilitic variety requires mercury in some form. It is a secondary
eruption in most cases, and is usually rapidly cured by fumigation. In

non-syphilitic cases the great remedy is arsenic, which should be pushed
till the characteristic effects of the poison begin to be manifested, or

arsenic may be exhibited in combination with mercur}^, as in Donovan's
solution. In cases which are not cured by arsenic, cantharides or pil.

picis may be tried, and copaiba is said sometimes to succeed. Tar in

some form is the best local application, as the unguentum picis, or the

Barbadoes tar. Sulphur baths and vapor baths are also often useful.

Tuberculata. Tubercles are pimples on a larger scale, i. e., solid hard

elevations of the cutis.

The tuberculous diseases are of the most varied clinical characters.

They are acne, lupus, molluscum, elephantiasis, frambcesia. and keloid.

Cancer is sometimes added, which indeed forms tubercles in the skin in

some rare cases, but cannot properly be classed as a skin disease.

Acne. In acne the tubercles are caused by obstruction of the sebaceous

follicles and effusion into the skin around them. Suppuration often occurs

at the apex o.f the tubercle, constituting acne simplex vel punctata, so

frequently seen on the neck, face and shoulders, intermixed with black
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points, which are the orifices of the sebaceous follicles, from which a

wonnlike mass of secretion may be pressed, which is popularly regarded
MS a parasitic animal, and which does often contain a microscopic parasite,
the acarus folliculornm.

In acne indurata the hardening and thickening around the tubercles is

greater, the tubercles coalesce, causing great deformity, and there is little

tendency to suppuration.
Acne rosacea is chiefly seen on the nose and parts adjacent, and has

been spoken of on p. 594.

Acne sebacea is a rare form of acne, characterized by a superabundance
of the sebaceous secretion, which sometimes covers the skin, dries upon
it, and turns hard and black, constituting what is called (not very ac-

curately) spurious or sebaceous ichthyosis.
The treatment of acne is in great measure local, consisting in opening

the sebaceous follicles by bathing and friction, pressing out the secretion

'from them, and puncturing the tubercles which have suppurated. The
tubercles may be lightly touched with acid nitrate of mercury, or strong
nitric acid. Lotions of bismuth and mercury, or mercurial and sulphur

ointments, may then be useful as permanent applications.
At the same time much care must be used in regulating the diet, cor-

recting any excesses in it, and forbidding the use altogether of anything
which can promote acidity.

Syphilitic Acne. The term syphilitic acne used to be applied to the

tubercular eruption so often seen on the face in the later stages of sec-

ondary syphilis, but incorrectly if the word acne is restricted to an affec-

tion of the sebaceous follicles. The color of the eruption, its dense ar-

rangement over the face, and the presence of other syphilitic symptoms
sufficiently mark its nature. There is not the tendency to suppuration
which is seen in true acne, and a mercurial course is generally followed

by its rapid subsidence.

Molluscum is a singular disease, seen usually in children, in which

there is a crop of large tubercles, frequently of a dead white or of the

natural color of the skin, many of them presenting a dark point with a

depression, and regarded as being obstructed sebaceous follicles, others

having no such depression. Molluscum is regarded by many authors as

contagious, and Hardy teaches that a cryptogam ic plant is to be found

in it, but others doubt that the eruption possesses any such property.
The only treatment required is to lay the tubercles open and rub their

interior with caustic, or to snip them off. There is no constitutional

affection.

Mr. Pollock has lately communicated to the profession two cases of a

very peculiar affection in women, bearing some resemblance to molluscum,
in which large pendulous fibro-fatty masses occupied a great part of the

neck, chest, and other portions of the body. In one of these cases much
benefit followed on the removal of some of the largest of these pendulous
masses, in the other case the patient died from the effects of the opera-
tion.

1

Lupus is a disease characterized by a tubercular eruption which in most
forms of the disease perishes in a destructive ulceration, leading to the
"
lupons ulcer," spoken of on p. 415. Various forms of lupus are de-

scribed, all of which are most frequent on the face, and chiefly on or near

the alaj nasi, though all may occur on other parts of the body. Lupus is

never contagious ;
it shows little tendency to recovery except under

1 See Med.-Chir. Trans., vol. Ivi, and Path. Trans., vol. xxvi.
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careful and often protracted treatment. The varieties described by Mr.

Nayler are as follows :

1. Tubercular (or lupus non-exedens), in which there is an eruption of

pale tubercles, which become red under excitement, and which remain in

much the same condition for years, crusts like those of eczema forming
on them, occasionally but very rarely ulcerating.

u It is not infrequent
to find the disease, after the lapse of twenty years and more, not exceed-

ing in diameter that of a crown piece." This is essentially, as it seems,
a strumous affection, and leads naturally to the mention of

2. Strumous lupus, in which the tubercles rapidly give rise to a super-
ficial painless ulceration, which slowly advances for an indefinite time,

cicatrizing in parts, and often causing ectropium or other deformities.

3. Lupus exedens is a form in which the destruction of parts is much
more active than in strumous lupus. It commences with a small hard
tubercle

;
and as other tubercles form, the original ones break down into

a rapidly spreading ulcer, with a light-yellowish surface, which perforates
'

all the tissues and sometimes destroys the nose altogether, at other times

heals, or is brought to heal, and leaves a peculiarly sharp or pointed edge
with a purplish color.

4. Syphilitic lupus is, in fact, syphilitic tubercle, complicated with

ulceration, or syphilis attacking a person affected with one of the previous
forms of ulcerating lupus, which generally adds to the severitj

7 of the '

disease and the destructive nature of the ulceration.

5. Impetiginous or papulo-pustular lupus is a name given by Mr. Startin

to a form of the strumous variety in which numerous pustules resembling
those of impetigo are found on the part affected.

The treatment of all these forms of lupus is by some powerful escha-

rotic. For the tubercular and exedent forms nitric acid, the acid nitrate

of mercury, or potassa fusa, are appropriate, any scabs being removed,
the surface carefully dried, and the caustic thoroughly applied to a small

portion of the tuberculated surface in the non-exedent form, and to the

whole ulcer under chloroform in lupus exedens. For strumous and im-

petiginous lupus Mr. Nayler recommends an arsenical and calomel caustic,
acid, arseniosi gr. iij, hydr. bisulphuret. gr. ij, hydr. chlor. 3J, the powder
to be made into a paste with water, and applied with a camel's-hair brush
after the scab is removed. In most cases the anti-strumous regimen, or

cod-liver oil with small doses of arsenic, proves serviceable
;
but active

local treatment is in all cases urgently requisite.
6. To these forms Mr. Nayler adds another, for a complete account of

which I must refer to his work on Diseases of the Skin, or to the article

in the System of Surgery ; the erythematous, commencing as a patch of

erythema on the face, and this becoming covered with scales or crusts

adhering to the surface, seldom ulcerating, but terminating either in

complete recovery or in a white cicatrix on a level with the surrounding
skin. The disease is usually seen after middle life, generally in women,
and prevails more in the upper classes than in those who have been ex-

posed to hardships. The remedies recommended are stimulating appli-
cations to the patch, as nitric acid lotion, if there is much redness,
alternated with borax and hydrocyanic acid, if there is smarting pain at

night, or blistering in the early stage of the eruption. The internal

remedies are mainly steel and arsenic.

Elephantiasis is a name applied in common to two ver
%y different dis-

eases, distinguished from each other as E. Grsecorum, the tubercular

leprosy, and E. Arabum, or Barbadoes leg.

Leprosy. The former is an endemic disease, which is at present
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unknown, or nearly so, in these islands, though it seems that it used to

prevail here, and it is still prevalent in the Baltic; lmt its more favorite

seat is in hot countries. It is more common in males than females. :uid

is rarely seen till after puberty. It occurs in two forms, the ami-si het i<;

and the tubercular. In the former the skin loses its sensibility in patches,
the affected parts soon ulcerate, the fingers and toes shrivel and drop olf,

and the patient usually dies from some exhausting disease, as diari'liu-a.

or dysentery. In the other form, after more or less pain in the part and
disturbance of health, irregular discolored patches of skin are seen, which
become covered with small tubercles, the face, palate, eyes, and larynx
are affected, and ulcerate; and the patient usually sinks gradually, or

dies suddenly from laryngeal symptoms. The cause of the malady is

unknown
;
nor does any treatment appear of use. The disease is plainly

proved not to be contagions. Dr. Vandyke Carter has published (in the

Transactions of the Med. and Phys. Soc. of Bombay, and in vols. xiii,

xiv of those of the Path. Soc.) some very interesting researches showing
the atrophied condition of the sensory nerves in leprosy. As the disease

is not seen in this country, and is more a medical than a surgical affec-

tion, it is unnecessary to dwell on it here.

Elephantiasis Arabum. The elephantiasis, which we are called upon
to treat surgically in this country, is that which is called E. Arabum, or

Barbadoes leg. It occurs in the lower extremity or in the genitals, and
no doubt originates spontaneously in this country, though it is not prev-
alent to any extent, in fact is rare, apart from some cause of obstructed
circulation. In the leg the limb swells enormously, mainly from hyper-

trophy of the cellular tissue
;
the skin becomes hard, thick, and warty,

and in some cases distinct tubercles are developed upon it. It cracks

and ulcerate, and sometimes the toes drop off. In many cases (at least

in the tropical disease) there are intermittent attacks of fever, and in the

opinion of some experienced practitioners the disease owns a malarious

origin. In other cases it seems to be venereal. In some cases it appears
to be connected with lymphatic fistula. I have at present a patient under

my care, laboring under elephantiasis of the labia and thigh, in whom
during the febrile paroxysms clear fluid, displaying lymph-corpuscles
under the microscope, exudes from minute openings in the groin and
vulva. The treatment of elephantiasis, as far as I have seen, has not

been very successful. The size of the limb may be much reduced, espe-

cially in recent cases, by careful pressure and the application of mercurial

lotions and ointments, or by iodine, with the administration of biniodide

of mercury in small doses, but I believe that the disease generally, if

not always, reappears. The ligature of the main artery of the limb was

practiced by Dr. Carnochan, of New York, and spoken of at first as

universally successful
;
but since its more extended trial in this country

it has been so clearly shown that the benefit which follows the operation
is in most cases but temporary as to render it probable that it always is

so, and that the operation ought only to be considered in the light of an

experiment, which failing, amputation of the limb is indicated. Con-
sidered in that light, it may be justifiable to tie the femoral artery.

Failing this, when the enlargement makes the patient's life intolerable,
it must be removed, whether the leg. the scrotum, or the vulva and labia

are the seat of the disease (see p. 841).
Keloid tumors, as usually seen, are developed in scars

;
and I have

spoken of them on a former page (see p. 419). Dr. Addison has applied
the same name to a condition which he calls "true keloid," but which is

perfectly different from the flattened tumors (like gigantic tubercles)
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which arise from the cicatrices of burns, floggings, and other extensive
and slowly healing injuries. Addison's keloid is not a tumor at all, but
a patch of hidebound skin, in which the skin, fascia, and muscles are ad-

herent together, and the surface is yellowish and covered with scales. I

am not aware that treatment has any effect on this condition.

Frambcesia. Of framboesia, or yaws, I will merely say that it is a

highly contagious eruption of red tubercles, soon ulcerating, which affects

chiefly the negroes in the West Indies, but has been seen in remote

parts of Scotland and Ireland.

Maculae. I need only enumerate the maculae, or permanent stainings
of the skin. None of these affections come under the treatment of the

surgeon ; and, in fact, they are hardly under the dominion of any treat-

ment. They are the "bronzing" of the skin connected with the de-

generation of the suprarenal capsules found in Addison's disease; the
"
moles,." or congenital deposits of pigment, which are so often found

covered with hair, and which are liable occasionally to degenerate into

epithelioma; the silver-stain, or lividity of the surface which is found in

persons who have taken nitrate of silver internally for a long time
;
and

the want of pigment which when universal is called u
albinism," and

when localized in patches
"
vitiligo."

Xeroderma Ichthyosis. The only other disease of the skin which I

think it worth while to mention is the malformation which consists in the

imperfect development or entire absence of the sweat-glands and ducts,
which produces the condition named ichthyosis, a condition characterized

by the collection of dry scales over a part or the whole body ; congenital
in the worst cases, in others occurring in later life, as after the cessation

of the catamenia. I merely mention the subject here in order to caution

the reader not to confound pityriasis or psoriasis with this affection,
which is, as Mr. Nayler says, rather a malformation than a disease of the

skin
;
and which is sufficiently distinguished from those diseases b}' its

history as well as by the appearance, for in ichthyosis it is not merely
the scaly eruption, but also the thickening and dryness of the skin which
constitute the morbid state.

Plica Polonica. I must now turn to the affections of the appendages
of the skin. The only distinct disease which affects the hair is Plica po-
lonica a matted state of the hair of the scalp, and in rarer cases of other

parts of the body, met with in Poland and the neighboring countries. The
matted hairs are stuck together by a glutinous material in which foreign
substances are found, and in old-standing cases a fungus. The exact

nature of the affection is not known. Most authors now adopt Hebra's

explanation that it is due to eczema or some other skin affection long
neglected.

Corns are elevations of the epidermis formed by intermittent pressure,
which acts as an irritant and produces inflammatory effusion. Con-
tinuous pressure, on the contrary, causes absorption. Corns are, for ob-

vious reasons, usually found on the feet, though they may grow on any
part which is irritated in a similar way, as on the fingers of tailors, musi-

cians, or rowers
;
but it will be sufficient to speak of the ordinary corns

of the feet. They are either hard or soft, the first being seated on the

dorsum or more rarely the plantar aspect of the toes and feet, and con-
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sisting of thickened and heaped-np epidermis; the corn sometimes when
it h:is lasted long producing absorption of the true skin, and then often

having a luirsa below it. They are peculiarly liable to form on toes de-

formed by the pressure of ill-fitting boots. They cause a good deal of

pain in walking, and sometimes lead to more serious mischief, as to

lateral curvature from the unequal use of the limbs. Or suppuration may
occur in the bursa, or in the cellular tissue beneath the corn, and this may
spread so deeply as to open the articulation or expose the bone below,
and then may spread to the other surface of the foot, constituting the
" mal perforant du pied" of French authors. Soft corns form between
the toes, and bear a greater resemblance to warts, consisting often of

enlarged papilla! ensheathed by epidermis. They often grow to some
size and then give rise to great annoyance, and they may inflame and

suppurate as hard corns do. Another variety which also bears a certain

resemblance to warts is the fibrous corn, sometimes seen on the sole 01

the foot, and formed of the papillae of the skin covered with epidermis.
These are often acutely painful, and from their position altogether hinder
the patient from active exercise.

The treatment of corns in all their stages or forms must commence
with correcting an}' defect in the boots and withdrawing the parts from

pressure, which can be managed if necessary with a "corn-plaster" a

piece of thick plaster with a hole in it to receive the corn. The hard-
ened epidermis may be gradually rubbed down with glacial acetic acid
or with nitrate of silver applied after the outer hard part of the corn has
been pared, or with a corn-file

;
or the cuticle may be softened by the ap-

plication of strong alkalies. The chiropodists cure corns by cautiously

digging round the thickened epidermis till it can be turned out of the hole

which it has formed in the cutis, which they called extracting the root

of the corn. When suppuration forms beneath a corn the little abscess
should be opened at once, and then the corn will often fall off' altogether.
When the corn forms on the back of a bent toe it cannot probably be
cured till the toe is straightened. Soft corns may generally be cured by
keeping the toes apart with a plug of cotton-wool, and steeping the corns
in acetic acid, or dusting them with oxide of zinc, pure or mixed with

pulv. seruginis.
In the perforating disease I have seen such extensive denudation of a

metatarsal bone in both feet that 1 was compelled to excise the bones be-

fore the patient could be restored to activity.
Bunion has been spoken of on page 501.

Warts are collections of hypertropbied papillae covered with epithe-
lium, and sometimes hardened on the surface by friction and exposure.

They are situated very commonly on children's hands, and occasionally
on other parts of the body. The verruca digitata or branching wart,
which forms sometimes on the scalp in women

;
the sub-ungual warts,

which foim below and at the side of the nails, and are very painful; and
the verruca confluens, in which a crop of small warts collects into a mass
on the back of the hand or arm, or on the neck and thorax, so that the

skin resembles coarse plush, are varieties which deserve special mention
on account of the desirability of eradicating them at once.

Venereal Warts and Condylomata. The warts which occur from ven-

ereal causes, and which are very common on the female genitals, and to a

less extent on the male, are due to the irritation of discharge retained in

contact with the skin or mucous membrane. They often spread over a

large surface and attain a considerable size. Those which are truly
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called warts consist of epithelium and papillae only. The condylomata
are masses often of very large Size, consisting of all the structures of the

skin hypertrophied, sometimes to an enormous extent, and covered with

a copious warty growth.
Verruca Necrogenica. Other warts, which are due to the irritation of

morbid fluids, are the dissection-warts or " verrucae necrogenicae," which
are found occasionally on the hands of dissectors and morbid anatomists.

Sometimes this irritation produces not exactly a wart, but a condition of

skin marked b}
T a thickening of all its tissues, and especially perceptible

around the hair-follicles.

Chimney-sweep's cancer is sometimes spoken of as a kind of wart pro-
duced by the irritation of soot, and certainly it commences with a warty
or papillomatous growth on the surface of the skin

;
but at the time we

generally see it the deposit of epithelioma extends far beyond the papil-

lary structure.

No cause is known for the common warts. They appear and disappear
in the most capricious manner. The venereal warts are no doubt conta-

gious, and this is popularly believed of the common warts, and especially
of the blood from them, but without any proved foundation. In some
rare cases warts may become the seat of epithelial cancer, and they may
in others prove the starting-point of horns, but usually they are merely a

disfigurement. They may be removed by thoroughly soaking them in

nitric acid, or the acid nitrate of mercuiy, or glacial acetic acid, or perchlo-
ride of iron, or b}

T

repeated applications of stick-caustic. I have personal

experience of the efficac}
7 of the acid nitrate of mercury in the verruca

necrogenica. The venereal warts must be treated by scrupulous cleanli-

ness, by the application of the strong liquor plumbi, and by a mercurial

course if other secondary symptoms are present, or they may be removed.
When large condylornatous masses exist it is necessary to remove them

;

and, as much haemorrhage may take place in such operations, it seems
better to avoid the knife, if possible, and effect their removal with the

ecraseur or the elastic ligature.

Horns are occasionally seen growing from the surface of the body in

various parts. They originate either in accumulated sebaceous secretion,
or from overgrowth of the epithelium, or from overgrowth of the nails, or

from the hardened and continued growth of a wart. 1

The whole horn must be removed, and if there is a sebaceous cyst at

the bottom this is also to be cut out.

Boils. A common boil or furuncle is an inflammation of the skin and
cellular tissue, limited to a very small extent, and containing in its inte-

rior a small slough of cellular tissue called the core of the boil. Another
kind of boil, however, called a "blind boil," is less defined or limited, and
contains little if any core. The common boil increases in size and pain-
fulness for a day or two, forming a red angry lump in the skin, and then

bursts, and the core or slough presents at the opening. This is drawn

out, or gradually makes its own wa3
r

,
and then the inflammation and swell-

ing rapidly subside and healing soon follows. In some cases the furun-

cular inflammation gradually subsides, and the patient recovers without

any suppuration. This, however, is not often seen in acutely painful
boils.

In blind boils, after some days of pain and inflammation, a vesicle or a

1 See T. Smith, in Syst. of Surg., 2d ed., vol. v, p. 442.
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superficial pustule forms, and then the hardening gradually recedes and

finally disappears.
The e:mses of boils are very numerous. Locally they may In- c:uise<l by

dissecting-room poisons, and perhaps by other morbid matters applied to

the skin
;

but. in the great majority of cases the cause is constitutional,
and consists in some error of diet, some lowering influence, as parturi-

tion, or some disturbance of health from climatic causes. The surgical

importance of the boil is usually trifling, but the remote cause should be

carefully investigated, for the constant recurrence of a crop of boils no

infrequent event is a very serious annoyance and sometimes even a

source of danger. The presence of sugar in the urine is sometimes asso-

ciated with the appearance of boils and carbuncles, often, as it seems, as

a cause, and sometimes, as is said, as an effect of the boil, though this

seems doubtful.

The general treatment is therefore of more importance than the local,

and this should as a general rule be tonic, due attention being paid to

clearing out the bowels. Bark and quinine, with acid, are the tonics

usually selected, with wine and good food. Surgically little should be
done. In the early stage it is said that caustics, as strong liquor ammo-
nia?, the acid nitrate of mercury, or pure liquor potassaa may prevent sup-

puration ;
but this (as Mr. T. Smith says) appears to be successful

usually only in blind boils, which probably would never have suppurated
in any case. In general the less the patient is teased with local applica-
tions the better. A small poultice with a little laudanum in it is the best

application, and when suppuration has formed, a tolerably free incision.

A thousand domestic remedies are in use, which probably are all inert

except so far as they relax tension by heat and moisture.

Carbuncle is a name given to a spreading inflammation of the cellular

tissue, involving also the skin which covers it, having a considerable re-

semblance to boil, as it tends to rapid sloughing of the cellular membrane;
but, unlike boil, not limited by any definite boundary, and often spread-

ing to an enormous size. The disease commences with hardness and pain
in the part, dusky redness of the skin covering the indurated tissue, and
often some constitutional affection, low fever, and much depression. Soon
the affected skin gives way in numerous places, and the slough is exposed.
If the case runs a favorable course the inflammation stops, the skin

between some of the openings sloughs to a greater or less extent, so as to

permit the escape of the slough of the cellular tissue, and very commonly
the skin perishes in the whole area of the disease. Thus a healthy ulcer

is left, which granulates in the ordinary way. When the disease, on the

other hand, tends to death, the carbuncle goes on spreading, the fever

increases, the patient becomes delirious and comatose, and dies probably
with symptoms of blood-poisoning and secondary abscesses. The chief

cause of death in carbuncle are pyaBinia and asthenia. A very common
situation for carbuncle is on the nape of the neck or between the

shoulders. The disease is far more common in men than in women.
The objects of treatment are to stop the spread of the inflammation, to

allay fever, and to support the patient's strength. Carbuncle is a disease

which occurs chiefly in persons broken down either by high living, or by
some constitutional affection, as gout, diabetes, or kidney disease. Hence
few of the sufferers from it can bear anything like lowering treatment,
nor do they bear well any shock or haemorrhage. There are three main

plans of local treatment: 1. To make a crucial incision, taking care to

carry the knife into healthy tissues both at the borders and at the base
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of the carbuncle. This is an effectual, but a very severe, measure when
the carbuncle is of great extent, as it cannot be carried out without a

good deal of bleeding at the time, and secondary haemorrhage is very
common. 2. The thorough application of caustic potash is usually equally
efficacious in relieving the pain and checking the spread of the sloughing,
without any drawback from either shock or haemorrhage. When the skin
has not given wa^v the caustic is freely rubbed on it till a slough has

formed, or (better) the skin is divided with a scalpel to insert the caustic.

A small piece of the caustic should be put in and allowed to remain, and
if the carbuncle is very large, this must be done at several points. 3. In

manj^ of the less severe cases neither of these measures are necessary.
The carbuncle may be covered with a warm poultice and left to slough
out.

In choosing one of these three plans of treatment, perhaps the best

rule is to take into account the amount of pain, the extent of the disease,
and the condition of the patient. In a healthy man suffering grievous
pain from a rapidly extending carbuncle of no great size, the treatment

by incision may be preferable;
1 but in large 'carbuncles on unhealthy sub-

jects, and, in fact, in all ordinary cases, 1 have no doubt that the treat-

ment by caustic potash is the best. The expectant treatment I should

myself reserve for cases in which I saw reason to think that the progress
of the disease had ceased before the patient presented himself. At the

same time the expectant treatment is that which is recommended by the

high authority of Sir J. Paget and Mr. Le Gros Clark. Sir J. Paget
entirely rejects the treatment by incision, and he dissuades all adminis-
tration of stimulants or of any medicine except opium when the disease

is attended with much pain, and especially dissuades confinement in bed,
or to the house, believing that fresh air is very conducive to the patient's

recove^, and that nothing is really needed beyond keeping the part
clean and avoiding the contact of the discharge with the neighboring
integument, which should be protected by a circular piece of some un-

irritating plaster. The idea that carbuncle is in itself a dangerous affec-

tion he utterly repudiates, believing that the few persons who die with

carbuncle under the expectant treatment die, not of the carbuncle, but
of some of the visceral diseases which often precede it, and that any
danger which might have attended the malady when the treatment by in-

cision was in vogue was really caused by that treatment. 2

It is customary in surgical text-books to notice the plans of treating
carbuncle by subcutaneous incision, as recommended by Mr. French, or

by pressure, as Dr. O'Ferrall3

prescribed. I think, however, I am correct

in saying that they have been found less efficient than the plans above

mentioned, and have, therefore, fallen into disuse.

Facial Carbuncle. There is, however, one species of carbuncle which
is undoubtedly very fatal. I mean those which form on the lips and face,

usually in young men, and which have been regarded, though apparently
erroneously, as malignant pustule. These rapidly fatal cases are seen

almost exclusively in young persons from fifteen to twenty-one, and Sir

J. Paget says that out of fifteen cases he has seen, only one recovered.

The disease "commences at one spot, inflammation of the whole lip

follows and spreads to the face, and then disease of the lymphatics

1
Speaking for myself, I must allow that it is many years since I have thus incised

a carbuncle.
2 See Paget, "On the treatment of Carbuncle," Clin. Lect., p. 252.
3 Dublin Hosp. Gazette, 1858.
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ensues, with pysj-mia as its consequence." Fagot. At the commence-
ment of the disease it is impossible' to distinguish it from ihe ordinary

carbuncle, which docs sometimes attack the lace, though the occurrence
IB a young healthy adult should always exciteapprehension. Sir .1. 1'ai-ct .

who was at one time inclined to deny the identity of this disease \\ith

-common carbuncle, has now changed his opinion, and is convinced that

the disease "is true carbuncle, which, because of some peculiarity in the
textures of the lip, especially in young persons, is peculiarly apt to infect

the blood and generate acute pyaemia." No local measures are of any
avail. The patient's only prospect of benefit from treatment seems to

be in the copious administration of quinine, so as to produce the symp-
toms denominated cinchonism

;
but the statement above quoted from Sir

J. Paget's experience shows how feeble the chance is.

Malignant pustule, or "
charbon," is a disease communicated to the

human subject from herbivorous animals, usually cattle
; though other

animals may be the source of the infection when suffering from a disease
known to farriers as "the blood," "joint-murrain," or "quarter-evil."
The name in common use is a very bad one, since one of the character-
istic features of the disease is that pus never forms at the part inoculated.
The usual course of a malignant pustule is

" at first a red spot, then a

vesicle, then a solid and circumscribed swelling beneath, surrounded by
a diffused and softish oedema, a dry leathery central eschar, and a

secondary formation of vesicles or bullse." T. Smith. Very striking
features in the disease are the remarkable freedom from severe pain, the
little increase in the temperature of the part, the dryness of the slough,
the absence of pus, and the fact that the destruction of parts proceeds
from the surface to the deeper parts, and not in the reverse direction, as
in carbuncle or abscess. The complaint is prone to destroy life by a

rapidly fatal form of septicaemia, in which the post-mortem appearances
are chiefly seen in the alimentarj^ canal, as in the third form of that affec-

tion spoken of on p. 68. The indications of the treatment are to destroy
the diseased tissue by some active caustic as early as possible in the com-

plaint before the constitutional symptoms have set in. But the disease
is one which, if it occurs often in this country, is certainly not often

recognized here, and the difficulty would be to make sure of the diagnosis
in time.

Chilblain is an affection especially of childhood, though it is not con-
fined to children. Men suffer from it far less than women. The affec-

tion consists in inflammation of the skin, often proceeding to ulceratiou

(broken chilblains), and even in some cases to gangrene; but character-
ized by the peculiarity that the chilblains are liable to periodic attacks of

congestion, generally in the afternoon, or after dinner, sometimes also

after going to bed. Chilblains appears to be directly caused more by
thawing after cold than by the immediate action of the cold itself. They
attack the most exposed parts of the body the hands, the lobes of the

ears, the end of the nose, and particularly the feet, where the circulation

is most languid. The persons chiefly affected are those whose hands and
feet are liable to become cold and livid from slight causes.

Much may be done to obviate the tendency to chilblains by attention
to the general health, by insisting on vigorous exercise, by warm clothing,
and by good diet.

"As long as chilblains remain unbroken, and if the external surface is
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not too sensitive to pressure, various stimulating embrocations may be

beneficially employed: such as Wardrop's liniment, a mixture of two

parts of tincture of cantharides with six of soap liniment; camphorated
spirit; equal parts of turpentine and copaiba; or tincture of iodine and

soap liniment. When the external surface is very tender, a good local

application is formed by a mixture of two ounces of collodion, six drachms
of Venice turpentine, and three drachms of castor oil; or tender chilblains

that do not itch ma}' be covered over by adhesive plaster spread upon
kid or chamois leather." 1

Itching may be relieved by mustard baths, or

by rubbing with snow. Vesicated chilblains may be coated with collodion

and castor oil. For the ulcers a dressing of poultice and Friar's balsam,
or of balsam of Peru, may be recommended.

The nails are liable to many disorders, of which it will be enough to

enumerate the following :

Onychia, or onychia maligna, is a peculiar form of foul ulceration

around the nails, in childhood, originating in a crush of the end of the

finger, which seems to loosen the connection between the nail and its

matrix. The end of the finger becomes unusually enlarged, red, and con-

gested, and the nail is thinned, blackened, and separated from the soft

parts by a very foul ulcer running like a crescent across the finger. This
ulceration may go on till the phalanx is exposed and mortifies, or till the

joint becomes involved. The remedy consists in removing the nail, if

loose, with a pair of forceps, dressing the ulcer with an arsenical lotion

(liq. potass, arsenit. 5ij, aquae 3j), or with black wash, and attending to

the state of the general health.

Syphilitic Disease of the Nails. The toenails, and sometimes those of

the fingers, are affected in constitutional syphilis. There is ulceration

beneath the nail as in onychia maligna ;
but unaccompanied by the pe-

culiar fetor of that disease, and not attended with so much swelling of

the soft parts. There are the cracks between the toes (rhagades) which
are so often formed in syphilis, and most probably other marks or re-

mains of constitutional syphilis. It is a late symptom, generally in the

tertiary stage, and yields rapidly to local mercurial treatment (fumigation
or black or yellow wash) and large doses of iodide of potassium.

Psoria.sis of the nails occurs either as a syphilitic or spontaneous
affection

;
in the latter case it seems that a parasite like that of ringworm

is sometimes present.
2 The nail becomes partly separated from the soft

parts, and its layers heaped up on each other, like the scales of an oyster-

shell, much in the same way as the scales of epidermis are heaped up in

psoriasis of the skin. It is a troublesome affection, which must be

treated, if syphilitic, by a prolonged but mild mercurial course
;

if non-

syphilitic by arsenic. Locally Mr. T. Smith recommends rubbing off the

superfluous scales gently with glass or fine sandpaper, or the application
of dilute acetic acid, and dressing the margin of the nail at night-time
with a mixture of white precipitate and tar ointment.

Ingrowing toenail is a very troublesome affection, and causes incon-

venience, by preventing active exertion, far out of proportion to its ap-

parent gravity. It occurs from pressure of the toes together, whereby
the outer edge of the nail of the great toe becomes imbedded in the skin,
and this pressure gradually produces ulceration, leading to the formation

1 T. Smith, Syst. of Surg , vol. v, p. 475.
2 Hilton Fagge, in Path. Trans., vol. xxi, p. 407.
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of a crop of irritable and painful granulations at the margin of the ulcer-

ated part. The imbedded portion of the nail is often cut away l>y the

patient or by some one whom he consults ; but this is only :i palliative,

and often not even that, for the pressure still continues to act, and tin-

newly cut edge of the nail is sometimes even more irritating than before.

The principles of treatment are twofold. The most important is to re-

lieve the toes from all pressure by the use of proper boots, or even of an

apparatus to disengage the toes and prevent them from compressing each

other.

Then the ingrown nail must be disengaged from the flesh. This is

effected by raising the buried edge. A little lint is to be tucked in be-

tween the nail and the flesh, the centre of the nail being if necessary

scraped or notched in order to allow its side to be raised more easily.
The irritable granulations are to be repressed by dusting them with the

oxide of zinc, or by the use of the nitrate of silver in stick.

Avulsion of the Nail. Finally, there are many cases where the re-

moval of the nail, though, I believe, it is never actually necessary, is very

expedient. For though, no doubt, by dexterity and patience the com-

plaint can always be cured, yet the patient will be deprived of the power
of active exercise for a long time, so that in severe or long-standing
cases it appears on the whole better to remove the nail under anaesthesia.

The sharp point of a strong pair of scissors being driven beneath the

middle of the nail down to its root, each half is torn out with a stout pair
of forceps. In a day or two the patient can walk about, the sore being

protected with a little cotton-wool to prevent the friction of the shoe, and
the granulations will have disappeared before the nail grows again.

CHAPTEK XLIV.

MINOR AND OPERATIVE SURGERY.

MINOR SURGERY.

THE subject of minor surgery will comprise bandaging, the making of

splints, sutures and their application, counter-irritation and cauteries,

bloodletting and vaccination.

Bandaging. The essence of success in bandaging is to apply the

bandage so as to cover the whole surface with it, and to make equable

pressure over the whole sufficient for the purpose in hand, but never so

severe as to produce O3dema of the part below, still less to cause slough-

ing of the skin. A bandage is made usually of linen or calico, for some

purposes flannel is more convenient, and occasionally elastic webbing
may be used, but this requires more care in its application, since, if it is

stretched too much whilst it is applied, its recoil may easily produce
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FIG. 381.

more pressure than is safe. The bandage is generally rolled up into a

single roller (Fig. 381) sometimes into a double-headed roller (Fig. 385), the

bandage being rolled up
from both ends to the

middle.

Bandages are spoken
of as simple, or continu-

ous, and compound.
The continuous band-

ages are best exempli-
fied by those of the leg
and arm (Figs. 381,

382). These bandages,
which are carried con-

tinuously up the limb,
are thence called "

spi-
ral." In consequence
of the increase in thick-

ness ofthe limb upwards
the bandage if simply

rolled round would be quite loose and soon fall off. It is necessary, as

shown in the figures, to reverse the bandage, by laying a finger on its

centre while the bandage is turned round on itself, till a part of the limb

is reached which is cylindrical, when the reverses are no longer needed.

Each turn of the bandage should lie half over the one below it, and when
the whole is completed the bandage should lie quite evenly without any
pucker, with the reverses forming a continuous line up the limb. In

bandaging the leg (Fig. 381) a turn of the bandage is first taken from
the ankle to the foot and back again, like a figure of 8, to afford a hold

for the bandage, and then the bandage is carried as far over the foot as

necessary. If it is required to include the heel this may be done by a

turn carried from the ball of the great toe over the heel, and secured by
circular turns round the foot. In bandaging the arm (Fig. 382) an ex-

The common leg bandage.

FIG. 382. FIG. 383.

Bandage for the hand and forearm. Spica bandage.

cellent hold is afforded by the thumb. The bandage commences over the

wrist, turns round the palm of the hand, through the cleft between the

thumb and index finger, makes as many turns round the hand as is nee-
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i'ssnry to secure any dressing which may be applied there, and then passes

spirally np the limb, being reversed as may In- necessary.
In bandaging the chest, it is often necessary, as mentioned at page

121 (

,), to reverse the bandage, and a brace or support should always be

applied.
When the flexures of the joints, knee, groin, elbow, or shoulder are

reached, it is no longer possible to apply the bandage continuously, so as

to make even pressure, even by means of reverses. Either the figure of

8 bandage must be employed, or a special bandage contrived.

T/ie figure of S bandage is best exemplified by the spiea bandMur,
which is used to secure the dressings after an operation for hernia, or a

poultice to a bubo. One or two turns are first taken round the thigh to

afford a hold. Thence the bandage is carried to the iliac crest on the

same side, and across the back to the opposite ilium, returns across the

groin, and is carried round in this figure of 8 fashion as often as neces-

sary, being finished off and fixed by a circular turn or two round the

abdomen. It is a useful precaution to tack the bandage together at the

crossings. The knee or shoulder may also be included in numerous
turns of a figure of 8 bandage gradually converging as they cross, or a

very convenient bandage may be made as in the figure (Fig. 384), by
tearing an oblong piece of calico or linen down the middle at either end

FIG. 384.

Four-tailed bandage for the knee.

till a square undivided piece is left in the middle. To avoid further

tearing a stitch is put at the end of each tear and knotted. Then the

square part is applied over the projecting part of the joint, and the tails

are crossed over each other and tied, the lower ends at the upper, the

upper ends at the lower side of the joint.
The figure of 8 bandage is also very commonly used in fracture of the

clavicle, the crossing being made between the scapulae.
The double-headed roller bandage is used when it is necessary to secure

the turns of one of the heads of the roller by crossing the other over it,

as in the "capelline" or scalp bandage represented in Fig. 385. The
centre of the bandage between the two rollers is laid on the occiput, and
when the rollers meet on the forehead, they are crossed one under the

other, and the first is turned vertically over the scalp, while the second

pursues its horizontal direction. Starting again over the occiput the two

bandages are changed into opposite hands and the first is brought back

again across the vertex to the forehead, half covering its former turn and
so on. When it has become nearly horizontal the second roller is taken

vertically across, and is managed in the same way, and thus the whole

head is covered with an evenly pressing cap of bandage. This is a very
efficient bandage when pressure is required over a number of different

parts of the scalp. When only a single point requires compression, as in
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Scalp or capelline bandage.

FIG. 386.

bleeding from one artery, the central part of the bandage is laid on the

compress which secures that ves-
FlG - 385- sel

;
then the ends are passed

horizontally around the head, or

vertically round the head and

chin, as may be most convenient
;

then crossed over each other and
turned at right angles to their

former direction, and so on till

sufficient pressure is made, when

they may be firmly tied together
over the compress and secured
to it by stitches. Stitches may
also be placed at the crossings of

the bandages to make all secure.

The T-bandage is used for the

perineum, in order to secure ca-

theters, to support a pad put on
the anus in prolapse of the bowel,

poultices in the perineum, and
other dressings in this region.

Fig. 386 represents one made expressly. A belt passes around the

abdomen, above the iliac spine. To this is attached in the middle line

behind a vertical piece which is divided into two at the sacrum, and the

two ends are brought up on either side in front and secured through a loop
on the horizontal belt. In practice this appa-
ratus is usually made impromptu, out of two

pieces of bandage or thick tape. Care must
be taken to place a stitch where the vertical

tape is split behind to prevent its tearing, since

that would loosen the whole bandage. In ty-

ing in a catheter, it is usual to secure the end
of the instrument by tying a double ligature
on it with a clove-hitch, so that there are two
ends in front and two behind. The anterior

ends are tied to the horizontal piece or to the

ascending pieces not far from it, and the pos-
terior ends to the ascending pieces near the

ischial tuberosities. both being left just slack

enough to allow the catheter a little motion as

the patient changes his position, but not so

much as to allow the end to pass out of the bladder. In applying the T-

bandage to a female the vertical piece may be made single if it is re-

quired to make pressure on the vulva, being unpinned when the patient
wants to make water.

The suspensory bandage supports the testicles. It is best procured
ready made from the instrument-maker. When one is not at hand a band-

age is passed horizontally round the abdomen, the testicles are included
in the centre of a handkerchief, the anterior ends of which are passed be-

neath the bandage, brought down and tied to each other in front, while

the posterior ends are also crossed under the bandage and tied below the

penis. In this way the scrotum can be raised to the level of the front of

the thighs.
The many-tailed bandage, or 24-tailed bandage as it used to be called,

is now rarely employed. It is made on a foundation of a single strip of

T-bandage.
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bandage or cloth, which is laid along the limb to which it is to In- applied
on its posterior aspect. To this foundation :i number of strips of band-

have been sewn at right angles from above downwards, cadi overlap-

ping the former by about half its width, the strips being about half as

Long as the cirrumliTcnci' of the limb. The lowest (most superficial i>

first drawn tight, then covered by the next one, and so on. The limb is

thus bandaged evenly, as if by the spiral roller. The whole apparatus
can be withdrawn by loosening the transverse strips from above down-

wards, and drawing the whole away behind the limb. A fresh om: can

then be slipped under the limb, and the bandage renewed, withoutdis-

turbing the patient at all. The foundation piece is sometimes omitted,
but then the bandage is not so secure, nor can such firm pressure be

made with it.

Splints. Closely connected with the subject of bandages is that of

splints, or immovable apparatus. The permanent wooden splints used

in fractures are generally bought ready-made from the instrument-makers,

though the surgeon should always be prepared to fashion them for him-

self on an emergency. A useful form for country practice is what is called
" Gooch's splint," composed of thin strips of light wood, bound together
with a webbing. This is solid enough to give support in most fractures,

easily moulds itself to the convexities of the limb, and can be readily cut

by the surgeon with a stout sharp knife to such lengths and shapes as the

case before him requires.
The ordinary forms of immovable apparatus are made of bandages or

cloths applied to the limb and either stiffened with some composition, or

lined with leather, pasteboard, guttapereha, or some such malleable mate-

rial. The simplest of all these is the starch bandage, which is usually

applied over the pasteboard splint, or may be used by itself, a layer of

wadding or soft cloth being between it and the limb. It consists merely
of a common roller which is soaked in thick starch after it has been ap-

plied, the limb being kept perfectly at rest till the starch is dry. Gum-
and-chalk is stouter than this, but cracks more readily. It is made of

mucilage, thickened by chalk, rubbed up with it to the consistence of

thick cream. In applying these substances they should be freely smeared
into the bandage by the hand or a coarse brush in the direction of the turns

of the roller, and they may be made thicker by applying another band-

age over the first, many other substances have been introduced for

making splints, such as paraffin, silicate of potash, and glue. The par-

affin seems to be in every way inferior to starch or gum ;
the silicate of

potash I have not tried. Glue makes a very good splint if the best

French glue can be got ;
but lately this has seemed difficult. About one-

fourth of its bulk of methylated spirit is added to the melted glue, and
when the splint is hardened it is cut down the middle, and a series of

eyelets let into holes which are punched in it, and it is then laced.

The splint is not so solid as that of plaster of Paris or pasteboard, but

it possesses the recommendation that it can be taken off and put on as

easily as a laced boot.

The pasteboard splint is an excellent one, in fact, after trying all the

modern substitutes for it, I see little advantage in any of them, for ordi-

nary cases of fracture, over this old one. Pieces of pasteboard are cut

to a pattern which shall embrace the limb, the pattern being generally
cut out of an old newspaper. They are then soaked in warm water for a

sufficient time. When quite flexible they are rapidly moulded to the

57
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limb, their edges trimmed off with the fingers, and they are bandaged on.
After the pasteboard is quite dry the outer bandage is starched.

Leather and Gutta-percha Splints. A leather splint is still more secure
than one of pasteboard, since it cannot crack; but it is more costly, and
a little more troublesome to make. A pattern is taken as before, the
leather soaked in warm water till quite soft, moulded, trimmed with stout

scissors, and finished as the pasteboard splint. Gutta-percha is more

easily moulded, is much cheaper, and requires only dipping in nearly

boiling water for a very short time to soften, but it has the great disad-

vantage of being impermeable to the perspiration.
Plaster of Paris Splint. The great advantage over all these of the

plaster of Paris splint for certain emergencies is the rapidity with which
it hardens

; against which must be set the disadvantage that it is more
difficult of removal, arid cannot be reapplied or modified as the others

can, if swelling occurs, or if for any cause it becomes desirable to examine
the limb. The ordinary splint, therefore, appears better for most cases.

On the other hand, it is easy to cut a hole in the plaster splint to expose
the wound of a compound fracture or operation, and for such cases it is

now in extensive use. It is thus made : One or two rollers of open ma-
terial are charged with dry plaster of Paris by rubbing in as much as

the bandage will hold. 1 The surgeon has a bag of plaster and a basin of
water ready. The usual layer of wadding or cotton-wool being applied,
the bandage is placed in the water for a very short time, and is then ap-

plied, water being washed over each turn as it goes on, and fresh plaster

being rubbed over it, as much as required. Two layers of bandage well

plastered will make a good splint, the exterior of which can be smoothed
and varnished with paraffin. In order to expose a wound its position
should be marked with a thick wad of cotton-wool, and then the plaster
can be dissolved with acid in that part and picked away till the wad is

entirely exposed. If the plaster is good the bandage will have set in a

quarter of an hour, and the patient can then be removed a great desid-

eratum in military practice. Mr. Bryant speaks highly of the Bavarian

splint, which is certainly easily applied, but is rough and fits far less well

than the plaster splint made with the bandage as aforesaid. Two pieces
of oblong flannel are sewn together down the middle. The upper (or

inner) one is swathed round the limb, well charged with plaster of Paris

paste, and crossed by the outer one, which is pressed into the plaster,
and secured with one or two straps or bandages. The splint is easily re-

moved by tearing the edges of the flannel asunder, the stitching of the

two pieces behind acting as a hinge.
The most convenient of all these apparatus is that made of Hides's

patent felt. The splint is made of felt lined with soft leather, and is

hardened by a preparation sold with the felt and put on with a brush, but

it is too costly for general use.

All these immovable apparatus should have a layer of cotton-wool be-

tween the splint and the limb. They are removed with ' Seutin's scis-

sors," or with a thick, strong pair of common scissors. Some place a

piece of tape under the splint before it is made, which serves to pull it

up and afford a space for the scissors. Those which are at all elastic may
be altered in size by being cut up the middle and laced on again, or their

halves joined together with a fresh piece of gummed bandage.

Sutures are made of silk, silver, catgut, hair, and occasional^ of other

1 In some parts of the body it may be better to make the splint of pieces of muslin
or any open tissue similarly charged with plaster and cut to the shape of the part.



SUTURES. 899

substances. Silver or wire sutures have the great advantage of

the least possible irritation, since they do not imbibe moist lire or putrefy ;

but they are not supple enough for the more complicated forms of sut mv.
It is sometimes said that silver sutures do not cut. Hut that, is true only
when they have no tension upon them. If tied too tight at. first. <r if tin-

parts swell afterwards, all sutures will and must cut the tissues, and >ilv-r,

I think, cut faster than others as being more rigid. Catgut sutures are

very little irritating, and they require no removal, since they mi.lt a way
with the heat of the parts, leaving the knot to drop oil' in the course of

about a week. For the same reason they are inappropriate for sutures

which must be long retained. Horsehair is very pliant, makes very little

mark, does not absorb moisture, and may be retained any length of time,
but is difficult to tie, brittle, and too delicate to bear any strain. On the

whole silk remains the most universally useful suture.

The forms of suture are as follows :

1. The interrupted, in which each stitch is knotted as it is made. If

silver is used the stitches are fixed by crossing each end perpendicularly
across the other, and twisting them two or three times. The knot should
lie on one side of the line of wound.

2. The continuous or glover's suture (Fig. 387) as used in the post-
mortem room. In applying this to the intestine (which is the part gen-

erally sewn up with this suture in the living body) the first knot is parsed
inside the bowel, and the suture is finished off with a knot as small and

lying as close to the coat of the bowel as possible.
3 = The twisted suture (Fig. 388; is made with a pin, around which the

FIG. 387. FIG

The continuous suture. The twisted suture.

suture is wound in the form of a figure of 8. It is chiefly used in harelip
and in wounds made in removing cancer of the lip. When several pins
are used the suture can be finished off separately on each pin (as shown
in the figure), or, as is more common, one long piece of silk is used, which
is carried on from one pin to the next. The former plan has the recom-
mendation that each pin can be separately withdrawn, but it takes longer
to make the suture.
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4. The quilled suture is used almost exclusively in the operation for

rupture of the perineum, and will be found described on page 848 with
that operation. It may also be re-

FIG. 389. quired in some very deep wounds,
in order to prevent the bagging of

matter into their cavity, and keep-

ing the deep parts together.
Clove-hitch. For tying a string

or towel securely on to anything
which it is intended to fix so

firmly that it shall resist traction

(as the jack-towel or strap with

which extension is made in dislo-

cation, or the string by which a

catheter is tied in the bladder) the

dove-hitch. clove-hitch is useful. Here the

string is made into two loops, and
the ends of the second loop are passed through the first in the manner

represented in the figure. If the hitch is properly made, traction on the

ends only fixes the loops more firmly.

Counter-irritants and Cauteries. Blisters are the commonest form of

counter-irritation, and are most commonly made of the Spanish fly, either

in the form of the common blister, the blistering fluid, or the blistering

paper. For mere stimulation (rubefacients) mustard is almost univer-

sally employed. The method of employing these substances belongs
more to treatises on Medicine. When instantaneous vesication is re-

quired it can be obtained by applying lint steeped in chloroform to the

skin, covered with a watch-glass, or by liquor ammonias, or by the tran-

sient application of a hot iron, but the latter is not a very safe form of

vesicant, for if left on too long it might produce sloughing.
1 There are

few cases in which there is any real necessity for more rapid blistering
than cantharides will produce, and in these chloroform can be employed.
When the blister has fully risen, the serum is to be let out by pricking it,

and a little cooling ointment applied, unless it is desired to keep up the

discharge, when the cuticle must be cut all round, left to cover the raw

surface, and covered with ung. sabinse, or ceratum cantharidis, or blue

ointment.
More potent counter-irritation is procured by the croton oil liniment or

the tartar emetic ointment, which bring out a crop of pustules over the

whole part to which they applied.
Issues are now much more rarely emplo}

Ted than was the case formerly,
but their beneficial influence in some of the severer cases of joint disease

seems to be indubitable. They are now, I believe, always made with

caustic potash, either pure or in the form of the Vienna paste, a mixture
of 5 parts of caustic potash with 6 parts of quicklime. A piece of plas-

ter, with a hole corresponding to the size of the proposed issue is applied,
2

the hole filled with the caustic, and covered with cotton-wool or lint and

strapping. When the skin is thoroughly destroyed a poultice hastens its

separation, and the ulcer is kept from healing by occasionally touching

1 A " thermal hammer " was in use some time ago bearing the name of Dr. Corri-

gan. It was prescribed to be immersed in water at 120 F. and held in contact with
the skin tor t \vo or three seconds as a rubefacient and for 5 to 10 seconds as a vesicant.

2 Mr. T. Smith says the slough will always be about twice the size of the hole in

the plaster.
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its edges with caustic potash. This is less painful and inconvenient
than the old plan of bandaging peas on the sore.

Mo.ra. Mr. T. Smith speaks of establishing issues by means of the

moxa, but I have never seen this done, nor, indeed, have 1 seen the
moxa used for many years. It is a very painful application, which used
to be employed either as a counter-irritant or a cautery. A pic.

lighted German tinder was placed on a frame, and the flame directed on
to the skin by means of a blowpipe. The use of the method is hardly so
indubitable as to justify such a barbarous proceeding. I remember, how-

ever, once seeing it work as instantaneous a cure in a case of hysterical

paraplegia as "Duke Humphry's miracle" in Shakspeare's play.
Setons also, as counter-irritants, are becoming rapidly things of the

past. They are made by pinching up a large fold of skin and passing a

skein of silk threads underneath it through the cellular tissue above the

deep fascia. For this purpose a needle of peculiar construction, with a

very large eye, is convenient. If this is not at hand a straight knife

must be passed in the track of the seton, and the silk conveyed along it

by means of an eyed probe before the knife is withdrawn. The skein of
silk is loosely knotted, and should be moved a little each day backwards
and forwards as soon as suppuration has commenced. When used to

empty abscesses or cysts one or two threads run through with a common
needle will suffice.

Actual Cauteries. Cauteries are divided into actual and potential.
The actual cautery is sometimes used as a counter-irritant, in which re-

spect it is of the most signal service in painful affections of the joints, a

white-hot iron, shaped like a hatchet, being drawn rapidly in cross lines

over the skin of the part, so as just to scorch the epidermis and 'possibly

produce very superficial sloughs. When used as a haBmostatic the cau-

tery should be broader and should be kept longer in contact with the

tissues, but not so long as to stick to them and pull them off. Some
surgeons prefer to use the iron at a dull-red heat for this purpose. In

destroying morbid growths, for which purpose, however, it is generally
inferior to the potential cauteries, it should be applied very lightly at

first, and then others should be applied more deeply till the parts are as

thoroughly charred as possible.
Galvanic Cautery. The galvanic cautery has the great advantage

that its heat is renewed as fast as it is lost, but, of course, it can only be

applied over a very small surface. Its chief use is in cutting through
vascular parts, such as the tongue or the base of a pile, and it is used
also for destroying the walls of sinuses and producing a healing surface.

Many ingenious apparatus have been constructed for applying this form
of cautery in various operations, based on the cautery of Middeldorpflf,
but it would be out of place to describe them here.

Potential Cauteries, The potential cauteries are substances which
enter into rapid chemical combination with the tissues of the skin or

other parts, chiefl}* by withdrawing its fluid element from it, and so dis-

integrating the part to which they are applied. The chief substances in

use are as follows : Sulphate of copper, which is used chiefly in the form
of blue lint i.e., lint steeped in a saturated solution of the salt. This
is a useful haemostatic, and produces a superficial slough of the exposed
parts to which it is applied. Sulphate of zinc in the form of powder, or

made into a paste with glycerin, is a useful caustic in warts, condylorn-

ata, and growths about the female urethra, according to Sir J. Simpson.
I have seen these growths treated more frequently with the fluid caustics,
of which acid nitrate of mercury and nitric acid are the most manageable
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and the handiest. Sulphuric acid also made into a sort of paste with

sawdust or asbestos is a very efficacious and a very painless caustic.

Arsenical paste, the formula for which is given on p. 884, is recommended

by many writers on skin diseases as more efficacious for stopping the

spread of destructive ulceration than any other, but there is no question
that its use is by no means free from danger, and that fatal results have

occasionally followed. 1

The most universally serviceable of the potential cauteries are the

chloride of zinc and the potassa fusa. The former is disguised in va-

rious ways by quacks and sold as a nostrum. It may be used pure
rubbed on to the parts in stick, and mixed with flour or plaster of Paris

into a paste, or made into sticks or pencils with flour, which are stuck

like arrowheads into the substance of the growth to be destroyed. This
is the plan of" Cauterisation en fleches" of M. Maisonneuve, and it is an
admirable method of removing morbid masses below the skin e.g., en-

larged glands. The patient being narcotized if it is thought necessary, a

knife is passed deeply into the growth, and the arrow of caustic inserted.

This is done in several places, the caustic arrows cut close to the skin

and left in. A dose or a subcutaneous injection of morphia will dull to a

certain extent the severe pain which follows for some hours. Then the

skin turns a dead white. A poultice is applied, and in a few days a mass
shells out something like a billiard ball, exposing a surface which if

healthy will cicatrize, and if not may be treated with renewed applica-
tions of the caustic. Another way of applying the chloride is by pro-

ducing a superficial slough, and then scoring it, and stuffing the incision

with the caustic. Potassa fusa is applied pure, or as Vienna paste, and
is also a' most excellent caustic.

The pain of the cautery is somewhat dulled by the application imme-

diately afterwards of some substance which will decompose it, as chalk

for the mineral acids, and vinegar for caustic potash ;
and their action is

limited to the part which is to be destroyed by smearing those in the

neighborhood with oil or covering them with a ring plaster.

Bloodletting is either general venesection and arteriotomy or local

leeching and cupping.
Arteriotomy is now, I think, given up; at least, I never saw it prac-

ticed but once. If any one should choose to open the anterior branch of

the temporal artery no special directions would be necessary. The ves-

sel lies close under the skin, and all that is required is to touch it with

the point of a lancet. When the required quantity of blood is obtained,
the puncture may be closed with compress and bandage or the artery cut

across.

Venesection. But the only method of general bloodletting now in use

is venesection at the bend of the elbow. A bandage is tied round the

arm tight enough to make the veins of the forearm start out. Then the

more prominent of the two veins at the bend of the elbow is selected.

This is usually the median basilic, which has the further great recom-

mendation that it is firmly supported by the bicipital fascia, and will not

retract from the lancet. The surgeon should assure himself previously
that there is no abnormal artery coursing below the skin, and that he is

away from the position of the brachial. He then steadies the vein with

1 " In the practice of M. Koux the application during a single night of a paste con-

taining 4 per cent, of arsenic to a surface of little more than an inch in diameter

proved fatal." Syst. of Surg., 2d ed., vol. v, p. 547.
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his left thumb while he dips the lancet into it, and lets the lancet cut it-

self out by describing :i circle, with it, thus making a free incision which
lies rnther obliquely to the axis of the vein. The patient, e.-m incn-:^,.

the flow of blood by grasping a stick or a piece of bandage and working

FlO. 390.

Venesection. After C. Heath.

his fingers upon it. When as much blood as is desired has been ob-

tained, the wound in the vein is closed with the thumb, the arm-bandage
unloosed, a compress of lint applied, and bound on the wound by the

arm-bandage arranged in a figure of 8. A wound of the braohial artery
has often been caused by want of skill in this little operation, and very
often has been successfully treated by firm compression. If it does not
heal and a varicose aneurism forms, it must be treated on the principles

explained on page 528.

Cupping. Leeching need not be here spoken of, and cupping also is

now seldom prescribed ;
still it is a very useful measure in many cases,

and I cannot think that its present neglect will be permanent. At any
rate, a surgeon ought to know how to cup if required. The operation is

done with a scarificator, which is a box containing a spring to which are

attached a number of lancet blades in two parallel rows, so set that when
the spring is drawn up and the bottom of the box laid on the skin, by
touching the spring the blades are released, and as they pass through the

slits made for them in the bottom of the box they project out of the slits,

and so cut the skin, making a number of scarifications or small incisions

through it, just into the cellular tissue. 1 Then the surgeon takes one of
the cups and puts "the torch" a wick steeped in spirit into the cup
so as to exhaust it and claps it rapidly over the scarifications. The cups
are graduated in order to mark the quantity of blood drawn, and the

given quantity is obtained by renewing the cups, which, however, should
never be put on in exactly the same line. The depth of the incisions can
be regulated in setting the spring according to the thickness of the skin

about to be operated on. Dexterity in cupping can only be acquired by
constant practice and attention to a number of small details, which it

seems hardly worth while to describe here, but which are soon learned by
experience.

Vaccination consists in the insertion below the cuticle of the matter
from the cowpox, so as to produce that disease in the person vaccinated,
the vaccine lymph being absorbed by the vessels of the cutis vera. The
first object of the vaccinator is to bring the lymph into proper contact
with the vessels of the skin without drawing any blood, or as little as

1 The incisions ought not to be too deep, otherwise the subcutaneous fat may be

squeezed out and so plug the cuts as to prevent bleeding.
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possible. To this end the skin is stretched tight, the cuticle is gently
raised by inserting the lancet point obliquely through it, and the lymph
is then introduced. Numerous contrivances have been devised for vac-

cination. The lancet may have a groove in it which is filled with lymph
before its introduction, or after the puncture is made may be charged by
dipping it into the lymph, then again inserted into the puncture, and the

lymph squeezed off by pressing the edges of the puncture together, or

an ivory or quill point may be used instead of the lancet for this latter

purpose. Instead of the lancet puncture, scratches may be made through
the cuticle, into which the lymph is rubbed, or the cuticle may be raised

by a minute blister, and when this is pricked it may be filled with lymph,
as Mr. Ellis recommends ; or the cuticle may be entirely scratched off

the part to which the vaccine is to be applied. The lymph also is pro-
cured from the vaccinifer in many different ways. The one now most in

use is to charge capillary glass tubes with it, seal them up, and preserve
them for use, when the ends are broken off and the lymph blown out of

them on to the lancet. It is more satisfactory, however, to take the lymph
fresh from the arm of an infant who has been successfully vaccinated
and use it the moment it is drawn, and perhaps more satisfactory still to

obtain it fresh from the cow. Another method, but a less secure one, is

to charge ivory points with it and allow them to dry, moistening them
in steam before using them, or to preserve it dry between two plates
of glass.
The result of primary successful vaccination is stated in the instruc-

tions to public vaccinators to be as follows :

"The puncture may be felt slightly elevated on the second day; on
the third it is surrounded by a slight halo of redness

; by the fifth a dis-

tinct vesicle will be formed, having a slightly elevated margin and a

depressed centre
;
on the eighth day the vesicle should have reached its

perfect condition, when it is pearl-colored and distended with clear

lymph, its margin being tinged, firm, and shining.
1 From this period

the redness around increases in extent and intensity until the tenth day,
when there is often well-marked swelling and induration of the subjacent
cellular tissue. On the eleventh day the areola begins to subside, leav-

ing as it fades two or three concentric rings of redness, the vesicle begins
to dry up, assuming a brownish color, the remaining lymph becomes

opaque, and generally concretes, forming by the fourteenth or fifteenth

day a dry reddish-brown scab
;
this contracts, dries, blackens, and finally

falls off about the twenty-first day. The resulting cicatrix is permanent,
slightly depressed, dotted, or minutely pitted."

Secondary vaccination, or the vaccination of persons who have been
vaccinated before, sometimes gives results identical with these, or differ-

ing only very slightly from them, showing that the subjects were in no

respect protected by the previous vaccination, although probably if they
had contracted small-pox the disease would have been milder. But it is

more common for the results to be variously modified, and sometimes
severe inflammation of the glands and absorbents is produced.

It is alwa}^s usual to vaccinate in three different spots, about an inch

distant from each other, and some believe that the protection is more

complete when this is done in both arms i. e., when the patient is

vaccinated in six places at once.

1 It is at this period that the lymph should be taken from the vesicle for use in

vaccination.
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OPERATIVE SURGERY AN.KSTH KTK S.

The subject of Operative Surgery, considered in itself apart from the

questions of the diagnosis of the disease or lesion, the indications for the

operation, and the previous and subsequent management of the patient,

comprises the three following topics: (1) the administration of anaes-

thetics, (2) the arrangements for the prevention of haemorrhage, and
i'.\)

the operative manipulations.
The administration of anaesthetics has now been developed almost into

a special branch of practice in large cities; and the custom is a conve-
nient one, as it permits the surgeon to attend to the details of the opera-
tion exclusively, though it cannot be said to be necessary, since every
surgeon who can trust himself to operate must be competent to super-
intend, and if necessary to administer the anaesthetic.

Anesthetics are divided into local, or those which merely benumb the

part to which they are applied, and general, or those which abolish the

sensation of the whole system. The latter are of universal, the former

only of very limited utility. We will speak first of local anaesthesia.

Local Anaesthetic*. The local anaesthetics at present in use are a freez-

ing mixture of ice and salt and the pulverized vapor of ether, and in both
of them the rapid action of extreme cold is the agency employed for abol-

ishing the cutaneous sensation. This it does so rapidly that there is no

necessity for continuing the action of the cold for any length of time.

The skin turns of a dead-white color and becomes somewhat puffy, and

may then be cut, cauterized, or otherwise treated without any sensation
on the part of the patient. This insensibility lasts for a few minutes,
after which the circulation and sensation return. No pain accompanies
either the freezing or the thawing.
The mixture of ice and salt is more convenient when the anaesthesia

has to be distributed over a considerable surface, the ether-spray when it

is to be limited to a small portion of skin or to the line of a single incision.

In the former introduced into practice by Dr. J. Arnott1 a quantity of

rough ice is pounded into pieces, none of which should be larger than a

nut, and rapidly mixed with as much salt. The pounded mixture is then

put into a bag of rough muslin (so that the brine may run off as it is

formed), and is laid closely round the skin which is to be frozen. After
about four minutes the characteristic appearance of the skin will show
that the desired effect has been produced. The application of the vapor
of ether as an anaesthetic was first suggested by a Dr. Guerard,

2 and has

been applied by Dr. Richardson by means of the spray-producer, which
is modelled on the instrument recently invented for pulverizing the vapor
of essences. The ether should be pure, or washed, and the direction of
its vapor to the spot or the line chosen for the incision during a veiy
brief period will produce such intense cold as to render the skin quite"

insensible.

The great objection to local anaesthesia is the very limited extent to

which it reaches. It can only be applied to the very surface of the body,
and only extends to the part which is actually frozen, the parts around

being rather more sensitive than natural. It has been apprehended that

the frozen parts would be liable to slough, but I never saw any founda-
tion for this apprehension.

1
Lancet, Oct. 30, 1858.

2 Trousseau et Pidoux, The'rapeutique, vol. ii, p. 349, 8th ed.
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Ether and Chloroform. The general anaesthetics which are in the
most common use are ether and chloroform. After the first discovery of
anaesthesia by the inhalation of ether, by the American dentists Morton
or Wells, the details of the novel method were, of course, somewhat un-

certain, and the administration was attended with some difficulty, which
resulted chiefly from the surgeon not trusting to the ether sufficiently
and administering it too gradually. I do not know that I can do better

than quote a recent letter from Mr. Warrington Haward (Brit. Med.

Journ., Aug. 14, 1875), which gives in a short space all the precautions
necessary for the administration of this anaesthetic, to which I need only
add that in this as in all other anaesthetics it is very desirable to have the

stomach empty i. e., to enforce abstinence for food for about four hours
whenever it is possible. On an emergency, however, this is of no great
importance, but the patient will probably be troubled with vomiting after

the operation.
Administration of Ether. u For the safe and efficient administration

of ether vapor for producing anaesthesia, several things are needful to be
known and remembered, which are chiefly these :

"
1. That kind of ether should be used which is fittest for the purpose

of inhalation, and this is the pure anhydrous washed ether, of specific

gravity .720, free from alcohol and water. Robbing's 'ether for local

anaesthesia' is a dangerous compound for inhalation.
" 2. The ether should be given in such a way that the inhalation may

be commenced with a very weak vapor, which, after a few inspirations,
can be rapidly increased in strength. If we begin with too powerful a

vapor the air-passages are intolerant of it, and the patient resists the in-

halation
;
but after a few moments' inhalation of a weak vapor, its strength

can be increased without inconvenience and the patient rapidly brought
under its influence. I think a cone of felt, covered with thin mackintosh,
is the simplest and best apparatus for this purpose.

"3. Stimulants should not be administered before the inhalation.

Ether is itself a stimulant, and can be safely given in cases where there

is great depression ;
but

s
as Mr. Clover has pointed out, it is very un-

desirable to have alcohol in the stomach when ether is being inhaled.
"

4. Whatever danger may belong to ether has relation to the respi-

ratory function
;
the breathing should, therefore, be watched. And I ma^y

add, it is desirable so to place the head of the patient that the saliva (the
secretion of which is increased by the ether) may run out at the corner
of the mouth rather than into the trachea."

Administration of Chloroform. Chloroform is a more potent agent
than ether, and takes less time to produce complete anaesthesia. The

production of this state is marked by an absence of all voluntary motion
and sensation and of reflex motion. As a test of this the ej'elid is usually

taken, and when the eyeball can be touched without any winking being
induced, the patient is reported as being fit for operation. The danger of

anaesthesia consists in the risk that the poisonous effects thus manifested

in the cerebro-spinal axis should extend to the central ganglia which pre-
side over the functions of respiration and circulation, and so either the

breathing cease or the heart become paralyzed.
The methods of administering chloroform vary. Dr. Snow was led by

the experiments he made to believe that 5 per cent, of chloroform in the

inspired air is a proportion which could never produce danger, and he

contrived an inhaler by means of which a certain surface of blotting-

paper charged with chloroform is exposed to the contact of air at a

definite temperature, so that the proportion of chloroform vapor could
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not, as he believed, rise above the limit of safety. Mr. ( 'lover attains

the same end more surely by mixing definite quantities of the vapor of

chloroform and air in a large bag, carried over the shoulders and at inched

to the mask which covers the patient's mouth. But Mr. Lister has, I

think, shown satisfactorily that the evaporation from the usual quantity
of chloroform poured on to a cloth never, even at high temperatures,
rises above 4.5 per cent, (of which, of course, a great part is dissipated
into the air),

1 and therefore that the method of administration with the

cloth or handkerchief is quite as safe as that by Dr. Snow's inhaler and
a fortiori by other inhalers, which, in fact, are rather contrivance-, fur

economizing chloroform than for regulating its dilution. Another ad-

vantage in this simple method is that the quantity of chloroform poured
on to the handkerchief is a matter of secondary importance, while in Dr.

Snow's inhaler it is essential to the mechanism that not more than 5U
should ever be in the instrument at the same time. About 3iss.-3ij then

of the chloroform are to be poured on the handkerchief, and the patient
is to be gradually accustomed to the taste and pungency of the vapor by
holding it rather far from his face, and giving him occasional breaths of

pure air, and when he is getting somewhat intoxicated pressing it rather

more. A period of excitement, noise, and struggling usually, but not

always, comes on, and then the patient binks into a slumber, the limbs no

longer resist when moved, he does not resent a pinch or prick with the

knife, and the eye is insensible. Then the operation may be begun.
Mr. Lister is a strong advocate of the theory that all that is necessary
for safety in chloroform inhalation is to watch the breathing, and when

any lividity of the face occurs, or any laryngeal stertor, to pull the

tongue out of the mouth with a pair of forceps sufficiently far to open
the larynx freely

2 and allow the patient to breathe naturally, withdrawing
the cloth till the indications of returning sensibility necessitate the re-

administration of the vapor. And doubtless these precautions would
reduce the mortality after chloroform materially. Still there has been

many deaths resulting, as far as we can judge, from sudden failure of

the heart's action, under the hands of persons quite aware of the im-

portance of watching the respiration, and whom we have no ground for

charging with negligence ; and, in fact, Mr. Lister allows that there may
be varying idiosyncrasies in respect of chloroform. The only death from

chloroform that I ever happened to witness was in a young man of

perfectly healthy appearance, and in whom an experienced chloroforrnist

certainly noticed no obstruction to the respiration before the failure of

pulse which proved at once fatal. It seems, therefore, safest to watch

both the pulse and the respiration, the latter most narrowly, as it is the

side from which danger most commonly occurs. On the first symptom
of the failure of the pulse the chloroform must be suspended, if the

galvanic battery is at hand it should be applied, and the breast should

be well slapped with cold towels, while hot affusion is practiced to the

head. When the respiration is suspended, if forcible traction on the

tongue fails to restore it, artificial respiration should be practiced, the

tongue being still held forward.

Relative Safety of Ether and Chloroform. The question of the relative

1 See Syst. of Surg., 2d ed., vol. v, p. 486, note.
2 I must refer the render to Mr. Lister's article (p. 491) for his theory of the effect

on the larynx of drawing forward the tongue and for his views of the nature and

symptoms of laryngeal obstruction. The main point in practice is to recollect that

defective breathing comes on very insidiously and suddenly, and may be relieved by
forcible traction on the tongue.
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safety of ether and chloroform is being just now anxiously debated. I

have no wish to dogmatize en the subject, but I have used ether with

great comfort for many years, and have never seen any but the most
trivial inconveniences from it, such as blistering of the lips from evapora-
tion, and cough or irritation of the bronchial tubes from its pungency.
During the same time I have also employed chloroform perhaps as com-

monly, and have been so fortunate as to escape any fatal accident from
this in my own practice, and, as I have said above, never to see more
than one death from it. But I think we can hardly resist the unanimous

opinion of the American surgeons, founded on nearly 30 years of exten-

sive experience as to the relative safety of ether, and if so we should only
employ chloroform in exceptional cases. There are some persons (chiefly
old topers) in whom ether produces such excitement, or whose bronchial

membrane is so sensitive, that it has to be given up, and with them if

any anaesthetic is used it should be chloroform. Chloroform seems also

perfectly safe in childhood, but so is ether also.

Anaesthetics in Heart Disease. An idea seems still to prevail that

anaesthesia is especially dangerous in disease of the heart, but I think
this is an error. It is true that in extensive disease of the heart any ex-

citement may prove fatal, and so may of course that of taking ether or

chloroform. But then the shock of the operation without an anaesthetic

is far more likely to cause death in that condition, so that if any opera-
tion is required it seems safer to perform it under anaesthesia than with-

out.
1 In themselves both ether and chloroform are stimulants, especially

the former. 2

Bichloride of methylene is an anaesthetic which possesses the advan-

tages of producing insensibility very quickly, and of not causing any sub-

sequent sickness or discomfort. The patient also recovers very rapidly
from its effects. On account of the immunity from sickness it is much
used for ovariotomy ;

and on account of the rapidity with which persons
can be brought under its influence, it is reported to be much used in

some e}
r e institutions where many operations are performed. But ether

seems, with proper precautions, almost as free from after-vomiting, and
the saving of time in producing anaesthesia is a poor reason for employ-
ing an agent which seems to be more dangerous than the other anaes-

thetics.

Nitrous oxide^ or laughing gas, has now been made available for prac-
tical purposes by giving it freely and pure, i.e., unmixed with air. In

this way it does not excite, but produces at once a condition of complete

insensibility. The patient becomes entirely comatose, the whole blood
is unoxygenated, so that the surface is of a dark livid color, and the

blood which exudes from an incision quite black. The condition of the

patient appears most alarming, but in two or three minutes the color re-

turns and he recovers, with no symptoms whatever, and no traces of the

alarming state in which he has been. During those two or three minutes

any operation can be performed with as complete absence of sensation as

1 I have already alluded to a death which I saw from chloroform in a perfectly

healthy person, in whom post-mortem examination detected no visceral disease of

any kind. The next patient brought into the operating theatre was one of my own
an old man, with extensive disease of the heart. He was placed under chloroform,

and the operation completed without any bad symptoms. A few days afterwards he

fell down dead while walking across the ward. Path. Trans., vol. xv, p. 69.

2 " An amputation performed under chloroform," says Mr. Lister,
" has often the

effect of improving instead of lowering the pulse," and he gives a striking example
of this.
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under any other anaesthetic. And as the adminiM rat ion run be iv;

long operations may he performed without any rcincinhraiicr on I lie part
of the patient. But it is doubtful whether this would not lie :i* daiiuvr-
ous as any other anaesthetic, and it. is certainly much less convenient, so
that nitrous oxide is now reserved for very short operations, like tooth-

drawing, or sometimes as a preliminary to the administration of ether.

though this seems unnecessary. The gas is stored under pressure in a

liquid state, and on the removal of the stopper from the bottle a certain

quantity resumes its gaseous condition and fills a bag which is screwed on
to the bottle, and contains enough for one administration. The bag is

then attached to the mouthpiece.

MEANS OF RESTRAINING HAEMORRHAGE.

The Tourniquet. Haemorrhage is restrained in amputations, and other

operations on the limbs, by the tourniquet, a contrivance whereby pres-
sure is made directly on the main artery, and also by means of a circular

strap on the whole limb. The common tourniquet consists of a pad
which is pressed down by a screw, and the screw is attached to a large
strap which encircles the limb, and thus as the screw is pressed down, it

tightens the strap and makes pressure equally on the limb all round. The
pad is either attached to the screw or is placed below it, secured also by a
circular webbing strap, or is replaced by a piece of roller laid on the artery.
Care should be taken so to direct the pressure as to compress the artery
against the subjacent bone. This is a most efficient method of control-

ling haemorrhage, but it produces, of course, considerable venous engorge-
ment, and cannot be tolerated for any length of time. The Italian, Si<^-

norini's, or the horseshoe tourniquet, is an arch of metal larger than the

limb, having an expanded piece to rest against the side opposite to the

artery, while a screw carrying a pad is directed against the artery from
the opposite end of the arch. This makes no circular compression of
the limb, and does not produce venous congestion except by ths un-
avoidable pressure on the main vein accompanying the artery. All the
aneurism compressors are made on this principle, as well as the aortic

tourniquet for amputation at the hip.

Digital Pressure. Some surgeons are fond of using finger pressure on
the artery instead of a tourniquet, and this is necessary in many situa-

tions, as in amputations performed so high that there is no room for the

tourniquet. Whenever the tourniquet can be applied I believe it is

much better, as saving the loss of blood. In making digital compression,
the assistant who takes charge of the artery should take a sufficient grasp
of the limb to steady his thumb, which is to be firmly pressed on the

artery in the proper direction, and supported by pressure with the thumb
or fingers of the opposite hand. When that thumb gets quite tired the

other is to be rapidly substituted for it and supported in the same way.
JSsmarch's Bandage. The tourniquet does not render the parts blood-

less
;
in fact, it causes venous congestion ;

but complete absence of blood
in the parts divided may be secured by the application of an elastic ban-

dage as recommended by Prof. Esmarch. 1 A bandage consisting of
stout india-rubber tissue is rolled round the limb exactly as a spiral roller

1 Esmarch's method of rendering a limb bloodless by the constant pressure of an
elastic bandage is altogether different from the long-known method of applying a

common bandage before putting on a tourniquet, which was so far from rendering
the parts bloodless that it was found hardly worth the trouble of application, and fell

out of use.
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is. No great force need be employed, but the constant resilience of the
elastic tissue will squeeze the blood out. In order to hinder its return a

stout piece of elastic tubing is passed twice round the limb just below the

upper edge of the bandage and secured by hooks. Then the bandage is

unwound from the limb, which is seen to be perfectly pale and bloodless,

and, when cut into, its tissues are as free from blood as in the dead sub-

ject. Even the bones are sometimes entirely empty of blood. The bene-
fits of this method are great during any operation in which the oozing
from the parts is annoying, i.e., all dissecting operations; and they are

also striking in excisions, since the precise limits of the disease can be
seen as well as in the post-mortem room. In cases also of traumatic

aneurism, of wound of the artery, and of the old operation for aneurism,
the method seems applicable. I am not sure that blood is really saved

by it, for in many cases the very free oozing which takes place as soon
as the circular tube is removed pretty nearly balances what would have

escaped if the operation had been performed in the usual way. I have
not seen any prevalence of sloughing after operations so performed, nor
have I realized the dangers of pressing the products of suppuration up
the veins, or producing internal congestion by squeezing the blood back;
in fact, I believe them to be imaginary, but further experience is necessary
to show us what is the real value of the method. The attempts to show that

the mortality after operations so performed is lessened by the method
are quite premature. After the constricting band is removed a few min-

utes should be allowed for the bleeding to subside under the use of cold

water after all the main vessels have been tied, and with this precaution
I have not met with any secondary or recurrent haemorrhage.
We have now to treat of the strictly manipulative part of operative

surgery. All the surgical operations, however, which are employed only
in special parts of the "body have been spoken of above in their appro-

priate places, as lithotomy with diseases of the urinary organs, trache-

otomy with those of the larynx, etc. It remains to speak of plastic sur-

gery, amputations, and excisions.

PLASTIC SURGERY.

The operations of plastic surgery are directed to filling up the gaps
left by destruction of the nose, by the incisions made in dividing or ex-

cising cicatrices, and in refreshing the edges of unnatural clefts. Some
of these operations, especially those of the latter class, have been spoken
of in previous pages. Such are the operations of harelip, fissured palate,
and ruptured perineum. The principle of this class of plastic operations
is to bring the edges of the cleft into apposition by means of some form
of suture and obviate tension, if necessary, by incisions. Incisions,

however, are not always necessary. Thus, in harelip, no incisions are,

as a general rule, required. If any are so they are made along the border
of the nose. In fissure of the soft palate the object of the incisions is

chiefly to divide the muscles, while in that of the hard palate free lateral

incisions are made through the muco-periosteal structures. In ruptured

perineum and in recto-vaginal fistula incisions are usually superfluous,
but sometimes the sphincter may require division. In vesico-vaginal fis-

tula it is generally impossible to place incisions so as to give any assist-

ance to the sutures, but occasionally such incisions may be made through
cicatrices in the wall of the vagina.

Transplantation of tikin. The operations for restoring the nose and
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for contracted cicatrix involve the process of transplantation of -kin.
1

which is rarely required in the operations lor the closure of li-tul;c. I'p

to the present time I think it may l>e said with truth lhat. nothing except
the skin has been successfully transplanted; but attempts are being
made to transplant periosteum which may form the nidus of bone (osteo-

plasty), and it' such attempts succeed they might much extend the prac-

tice of plastic surgery, and especially in the operation of nose-making.
Two ways of transplanting skin are recognized, viz.. by displacement

or gliding, and by torsion. In the former the piece of skin is dis-ccted

up. left attached to the surrounding parts by a broad isthmus, and then

its direction is so shifted that it can be fitted into the part where it is

intended to lie. The neck, or isthmus, remains permanently, and the

puckering or twisting caused by the displacement gradually disappears.
In the method by torsion, the position of the flap of skin is entirely

changed (for instance, it is brought down from the forehead to the nose)
and for this purpose it is left attached by a neck as slender as is consist-

ent with the maintenance of vitality, which neck is twisted so as to per-

mit of an entire change of position. Then the edges of the skin are

stitched to those of the cleft, and after a sufficient time, when the trans-

planted skin has fully received the elements of vitality from the neigh-

boring parts into which it was transplanted, the neck is divided and that

part also of the transplanted flap inserted into the edge of the cleft, so

that now the flap is permanently fixed in its novel position. Such trans-

plantation can be effected from one part of the body to another, as from
,

the arm to the nose, or from the thigh to the hand, the parts being kept
in apposition by some mechanism until the transplanted flap has grown
into the cleft. It can even be effected from the body of one person into

that of another, an operation of which we have heard a good deal iu

prose and verse, but which is not a part of practical surgery in the pres-

ent day.

Rhinoplasty* The operation of restoring a nose whicli has been cut

off, or lost by lupus or syphilis, is one which is little in favor with most

surgeons of the present day, since it is found that the new nose, being
formed only of skin, generally either withers away or remains flat on the

face, and in either case the patient's appearance is not improved. Be-

sides, in the usual method of operating, the flap being taken from the

forehead, another scar is added to the previous deformit\T
.

The common plan, or the Indian operation, is to take a piece of paper,

gutta-percha, or leather, and adapt it to the stump of the nose so as to

form as shapely a feature as may be
;
then lay this pattern on the fore-

head, and cut a flap of skin accordingly^ leaving it attached by as broad

a neck as possible to the bridge of the nose. In cutting this or any other

flap, allowance must be made for the shrinking of the skin, so that the

flap must always exceed the pattern a little in all directions. A little

tongue is left on the middle of what was the upper border of the flap, and
which when it is twisted becomes the lower, in order to form the colu-

mella. The edges of the cleft should be refreshed before cutting the flap,

and the latter brought down and attached as rapidly as possible in its

new position by several points of silver suture. The new nose must be

1 These flaps are always spokt-n of as being formed of skin, but in truth as much
as possible of the subcutaneous tissue also should always be taken up along with the

skin. The more fat and vessels can be raised with the skin, the less risk is there that

the skin will slough.
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supported in position by a plug, or two plugs, of suitable size and shape,
and of some non-absorbing material, and supported on the plug by a pad
and bandage loosely applied. When the union of the edges is complete
and the transplanted flap perfectly warm and full, the neck may he di-

vided, the rest of the cleft over the bridge of the nose pared, and the raw
surface left by the division of the neck implanted there. The plug must
be changed from time to time, but great care is required in doing this.

and it should be put off as long as possible after the operation in order
to leave the parts quiet till the edges have united firmly.
The same operation is also still, I believe, sometimes done after the

method of Tagliacotius b}
7

transplanting the flap from the patient's arm.
An apparatus must first be manufactured which will keep the arm in com-
fortable apposition with the face

;
and then the flap is to be marked out

and raised, much as in the Indian operation ;
but here the surgeon has

the advantage that he can take a neck of any size that he wishes, so that

possibly the flap is less liable to slough. The restrained position, how-

ever, is a great inconvenience, and necessitates the section of the neck
as early as possible.

Rhinoplasty is very liable to failure from sloughing of the flap, from
want of union of the edge (especially when the tissues are cicatricial from
old lupus), from erysipelas, and from secondary haemorrhage. It is, there-

fore, not an operation which the surgeon should recommend. 1 Mr. Skey,
who had much experience in it, says,

u Let it be the patient who urges
the operation." And in the present day, when so many new materials

are in use for masks, it will be found that a person who can command the

necessary assistance will derive much more advantage from the services

of the mechanician than the surgeon. I once met with a patient who
managed to make for herself a far better nose, in some way which she
would not explain, than any which rhinoplasty could have provided.

Contracted Cicatrix. The contraction of scars, especially those of

burns, frequently leads to terrible distortion, particularly in the neck and
at the flexures of the joints, as the axilla and the fingers. As I have said

above (p. 135) much of this could be avoided by careful extension during
the healing process, and by promoting rapid union

;
but in many cases,

especially in children, some amount of contraction is often inevitable.

It is very difficult to obtain permanently satisfactory results by opera-
tion in these cases. Consequently every attempt should be made to

stretch the cicatrix by mechanical means before any plastic proceeding
is undertaken. When, however, this becomes necessary, several different

measures present themselves for selection. The simplest is merely to

divide the cicatrix, put the parts forcibly on the stretch, and let the gap
fill up by granulation, keeping the apparatus constantly applied till the

scar is completed, which may be hastened by skin-grafting. I have seen

this method succeed in deformity from scarring in the limbs, but in the

neck I believe it always fails. The gap left by the division of the cicatrix

may be filled at once by a flap cut from the thorax or from the back of

1 Some novel attempts have recently been made to obviate the many causes of

failure in rhinoplasty and other operations by transplantation. Thus Dr. Hardie, of

Manchester, has transplanted the distal phalanx of one of the fingers into the nose in

order to provide a bony base for the transplanted flaps (Brit. Med. Journal, Sept 25,

1875), and Dr. Wolf, of Glasgow, has even gone so far as to assert that no va:-cular

connection with its original neighborhood is necessary for the transplanted Hap, but

that the skin may be simply cut from the arm or other part and inserted into the face,

and will adhere and grow there (Ibid., Sept. 18, 1875).
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the neck and insult; to glide on its base, so as to be attached to the

of the divided scar, or father 1o the line of division which is earned be-

tween the scar and the integument supposed to he healthy.
1 But the;

objection to this plan is that the edues of the cleft left by such divisions

are always more or less cicatricial and the base of the cleft is also unnat-

ural in structure, so that union cannot take place rapidly. Now, it is on
the occurrence of rapid union that all prospect of success in plastic pro-

ceedings depends. A somewhat more satisfactory result, may be Imped
for if all the cicatrix can be extirpated, but this is usually impracticable
in the neck. The result of such operations, as far as I have seen (and 1

have performed and seen many such), has been that even in those which

seemed most successful at first, where almost the whole flap united kindly
and the deformity was at first greatly lessened, some part remained long
un healed, and at this point a band of cicatrix ultimately formed which

subsequently, in spite of the best efforts of the surgeon, contracted

slowly and to a great extent reproduced the deformity.

('lii'ilnjtldxfi/. Again, the deformity of the lip is a very difficult feature

in contractions of the neck. The lower lip gets drawn down, presenting
its mucous surface externally, and causing great distress from dribbling
of saliva as well as distorting the other features. This is best dealt with

by freeing the reversed lip from the jawbone as well as possible with the

knife, refreshing its upper edge, and drawing over it two pieces taken

from the cheek and corners of the mouth. These pieces are cut by a line

sloping away on either side from the centre of the lower lip to the base

of the jaw, and continued along that bone as far as may be necessary,
but so as not to wound the facial artery. These two pieces are movable

enough to unite with each other in the middle line, while their bases are

sewn into the refreshed edge of the lower lip. Similar operations may
also be performed in cases where the upper or lower lip has been destroyed

by cancer or injury.
Webbed Fingers and Toes. A somewhat rare deformity is that in

which the fingers are united by a fold of skin either in their whole extent

or for some distance in front of the natural cleft. The same deformity
is found in the toes, but is of no consequence there. In the hand, how-

ever, it so materially limits the movements that it is of great importance
to remedy it if possible, but it is very difficult. The difficulty consists

in the great tendency to cicatrization commencing at the posterior angle
of the wound, in the situation of the natural cleft. If this does commence,
it will surely though gradually extend forwards till the web is reproduced
and tighter than before, because cicatricial. Of a great number of methods

which have been employed in the treatment of webbed fingers, I will only
mention two. One is to procure a permanent opening in the situation of

the natural cleft by the insertion of a ring much as the hole in a lady's

ear is kept open and when this opening is completely and permanently
established to enlarge it by the insertion of tents or wedges increasing
in size. A large separation being thus made at the cleft, the web in front

can be divided gradually by elastic pressure ;
or else, after the hole has

been established, the web in front is divided close to one of the lingers,

and the two flaps thus obtained are united together to cover the other

finger, for which they are amply sufficient. Then a covering is obtained

for the denuded finger out of some distant part of the body say t he outer

side of the thigh. A flap is dissected up and left attached by both its

1 Mr. Butcher has shown how much assistance may sometimes be afforded in tlu-se

cases by subcutaneous division of the cicatricial bands around the chief scar.
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ends, and the finger is thrust in below it much as the hand is thrust
into the pocket and the edges of the flap united to those of the cleft.

When union has taken place, the ends are divided, the hand released, and
the cut ends implanted.

AMPUTATIONS.

The chief indications in amputation are 1. To remove the whole of
the parts which are diseased or injured beyond the prospect of recovery.
2. To avoid all unnecessary loss of blood. 3. To cut flaps of proper shape
and long enough to cover the bones without any tension. It might, per-

haps, be added that the main nerves ought never to be left so long as to

be exposed to pressure by the ends of the bones.

The chief methods of amputation are as follows :

The circular, in which a cut is made all round the limb through the

skin and fat, which are thrown back from the muscles something like the

cutfof a sleeve,
1 then the muscles are divided by one or more circular

sweeps down to the bone, then all the soft parts are retracted from the

bone or bones, and the latter are sawn about an inch above the part first

exposed by the division of the muscles.

Retractors are sometimes wanted in all amputations, but more gener-

ally in the circular. They should never be required if the parts are healthy,
but may be indispensable when they are stiff' from oedema or inflamma-

tion. For the thigh or arm they are usually made of two plates of metal,
each having a handle at each end and a semicircular notch in the upper
edge. One of these is placed above the bone, the other below. The two
notches form a hole through which the bone passes, and the soft parts are

then pulled forcibly upwards, the saw being applied just below the re-

tractors. A split piece of stout cloth will answer the same purpose. When
there are two bones, a tongue must be torn in the cloth and passed between
the bones, the ends are then crossed and the cloth drawn upwards.

Flap amputations are now more in use than circular. The flaps are cut

in two ways, by transfixion and by incision. In the former plan, when
the flaps are made as is usual in front and behind the limb (antero-pos-
terior flaps), the knife is passed as near as possible in front of the bone,
or bones, just below the place where the saw is to be applied. Then the

knife is carried downwards and outwards, cutting as long an anterior

flap as necessary ;
the same thing is done behind, the flaps are drawn up,

the bones cleaned a little higher up, and the saw applied. The same

operation is sometimes done on either side of the bone (lateral flaps;,

chiefly in the upper arm. In this way the flaps must be formed of all the

tissues of the limb; but if the operator wishes to take skin only, or in

varying proportion to the muscles, he must make his flaps by incision,

carrying the knife along any lines which he may find suitable, and then

raising the parts from without inwards, and taking care to take an ample
allowance of fat and other subcutaneous tissues along with the skin. The

flaps formed by transfixion must be oval, those formed by incision may
be of any shape. They may also be formed entirely of skin, the muscles

being divided straight down to the bone; or they may include all the

tissues of the limb (as in Teale's amputation), or, as is now very com-

monly done, the flaps of skin having been thrown back, the muscles may
'be divided as in the circular amputation an operation usually spoken
of as u the modified flap amputation." I shall endeavor as well as my

11 This dissection is omitted by some operators, who merely divide all the partsdown
to the bone by successive circular cuts, while an assistant retracts the parts as they
are divided.
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space allows to illustrate each of these methods of opera! inir in speaking
of the amputations of different members, in doing which I shall docrilu-

the method which seems best adapted to each, though in all of them it is

quite feasible, nay is necessary sometimes, to adopt a method the fan :

possible from the one here recommended. For instance, in amputating
at the hip or shoulder the flap amputation by transfixion is the best; but

it is often necessary to cut the flaps by incision, and even the circular

amputation may be performed.
Instruments for Amputation. The instruments required for amputa-

tion are very simple. In the present day man}' amputations are per-

formed with a simple scalpel rather larger than a dissecting knife, but

generally an amputating knife is employed. This should have a sharp

point and a fine narrow blade,
1 and its length should be proportioned to

the size of the limb. The shorter it is the easier is it to manage, but for

transfixion operations its length must considerably exceed the thickness

of the limb. For cleaning the bones when there are two a small double-

edged catlin is convenient. The back of this is pressed against the

farther bone, dividing all the soft tissues and periosteum, then the point
is thrust between the bones until their periosteum is also completely
divided where their surfaces are opposed, then the point is disengaged
bv pressing the front of the blade on the nearer bone, and so its edge is

drawn up the nearer bone till it comes to the point from which it started.

A peculiar manipulation (called the figure of 8) is sometimes taught for

doing this, but it requires really no special instruction. The amputating
saw, a stout strong-backed saw, should be in readiness, and a pair of

sharp bone-forceps to cut off any splinter that may be left projecting, and
if the bone is fractured the lion-forceps to hold it while it is sawed smooth
above. A common scalpel, tenacula, ligatures, and the contents of the

pocket case complete the armamentarium.

Dressing the Stump. After amputation the wound is to be dressed as

prescribed in Chapter I, a piece of drainage-tube being passed through
the deep part of the stump in order to drain off the abundant sero-san-

guineous discharge which usually collects in the cavity if it is tightly
sewn up, and gives rise to suppuration. If the stump is long enough the

patient will derive much comfort from its being placed on a splint and

lightly bandaged, and the splint may be slung if required. When the

flaps are necessarily left somewhat deficient in length, or when they re-

tract afterwards so as to threaten to leave a conical stump, much benefit

may be obtained by careful bandaging, the parts being kept well drawn
forward while the bandage is being applied ;

and still more advantage is

derived from the application of continuous traction by means of a weight

acting on a stirrup of strapping, which has been secured to the stump
by one or two circular strips, a few inches above the incision.

Amputation at the shoulder-joint is best performed by transfixing, and

cutting the flaps from within outwards. The situation of the joint having
been already fixed in the surgeon's mind, he gets an assistant to compress
the Bubclavian artery, while a second manages the arm for him. holding it

at first at right angles to the patient's body. The operator, standing be-

hind the patient, enters the knife just behind the posterior llap of the

axilla, and brings its point out close to the coracoid process. It is quite

easy to open the joint with the point of the knife as it passes across. Then
a large flap is cut out of the deltoid muscle, which is retracted by the

second assistant, who now brings the arm down to the side and pushes the

1 The old "circular " knifo with a round point is now very rarely used.
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head of the bone up out of the joint as the operator passes the heel of the

knife round it. The knife having now quite severed the articulation, the

second assistant again holds the arm perpendicular to the bod}', while

the surgeon brings his knife parallel with the humerns, and cuts a short

flap out of the parts internal to it in the axilla. One of the assistants or

himself follows the knife with the fingers inside the flap to catch the

axillary artery between the fingers and thumb in case the pressure on the

subclavian is insufficient. On an emergency (such as sometimes occurs
in war) the pressure on the subclavian may be dispensed with, and the

operation can be and has been done without the aid of any trained as-

FlG. 301.

The stump of an amputation at the shoulder-joint. A, the glenoid cavity, the long tendon of the

biceps seen at its upper part ; B, the coracoid process with the coraco-brachialis muscle and short head
of the biceps; c, the posterior circumflex artery and circumflex nerve; D, the axillary vessels and
brachial plexus. Above the letter A is seen the mass of the deltoid

;
above the letter c the triceps

muscle. In the depression between the deltoid and glenoid cavity are the tendons passing to the great

tuberosity. That of the subscapularis is in the depression between the glenoid cavity and coracoid

process. Above the coracoid process is seen the pectoralis major.

sistant at all, the operator being aided only by a man who manages the

arm for him and helps him to tie the vessels. If it is found more con-

venient, the surgeon in operating on the right arm may stand in front of
the patient, and cut the anterior flap by entering the point of the knife

by the side of the coracoid process, and bringing it out near the posterior

flap of the axilla. The flaps are shown on Fig. 393, 1.

There are many other ways in which this amputation can be performed,
by cutting flaps from the skin inwards, by a modified circular method, or

by using any tissue left uninjured to cover the glenoid cavity. I have
seen cases in which the tissues were so far torn off the arm and scapula
that even this was impossible, yet which healed well by granulation, and
left really little to desire. Amputation at the shoulder-joint is by far the

most successful of all the major operations; but it should not be performed
except in cases of evident necessity, since any movable stump which can
be formed out of the arm, however short, will be of some use to the patient.

Amputation of the Arm. Amputation through the continuity of the

humerus can be performed in any way that the operator fancies or that

the nature of the disease or injury points out as advisable. One of the

best methods, I think, is the combination of skin-flaps with a circular in-

cision of the muscles. The lines of incision are shown on Fig. 393, 2.

The tourniquet may be put on near the axilla, or Esmarch's bandage, or

the axillary artery held by an assistant. The operation is now compara-
tively rarely performed, being reserved mainly for cases of complicated
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injury in which it is impossibe to preserve the limb, or cases ofmalignant
disease. In the former case very few vessels will require ligatuiv. pn.ba-

bly the brachial and superior profu nda will be the only ones i l-i'j. :'.''1 ).

In cases of rapidly growing tumor, of course the smaller arteries will have
become enlarged, and must be tied.

FIG. 39?. FIG. 393.

10

FIG. 392. The front of the arm, showing the Tines of incision for various operations. 1. One of the

various incisions in use for the ligature of the axillary artery. '2. The incision for tying the brachial

artery in the middle of the arm, in a line from the centre of the bend of the elbow below to the inter-

val between the flaps-of the axilla above. 3, 4. The lines for tying the radial and ulnar arteries high

up. 5. Flap amputation of the forearm. 6, 7.' Lines for tying the radial and ulnar arteries low down.

8. Anterior flap for amputation at the wrist. 9. Amputation f the thumb and metacarpal bone. 10.

Amputation of a finger at, the knuckle, the head of the metacarpal bone being removed.

FIG. 393. The back of the arm, showing the flaps for various amputations. 1. Amputation at the

shoulder-joint, by an external flap cut from the deltoid, and a shorter internal flap from the axilla.

2. Amputation of the upper arm by a shorter skin-flap from the front, and a longer one from the back.

The muscles may be divided in the same lines or circularly. 3. Teale-'s amputation in the forearm, the

longer flap from the front, the shorter (here shown a little too long) from the back of the limb. 4. Am-
putation at the radiocarpal joint.
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Through the Elbow. In some rare cases amputation has been per-
formed through the elbow-joint. I have never seen the operation done,
though I have seen the stumps of such operations, and very useful and

good ones. There would be no difficulty in fashioning the flaps, but the

opportunity for performing the operation must be very rare, for any part
of the forearm which can be preserved would be useful, and if the whole
forearm is destroyed the humerus is also probably injured, and its end
must be removed.

Amputation of the forearm is a very common operation, and is per-
formed on account of laceration of the hand, or of caries of the wrist,
or malignant tumor.

I have placed on the diagram (Fig. 393, 3) a sketch of the rectangular
or Teale's amputation in this part of the limb, and it is a very good
method, for the chief difficulty in amputation of the forearm is caused

by the numerous tendons (especialty near the wrist) which are liable to

be cut irregularly, and so interfere with a perfect result. In the rec-

tangular operation these are divided straight across, and the flaps formed
are more regular. But many other plans are in use

;
a modified flap i. e.,

skin-flaps with circular incision of the muscles or, on the other hand, a

circular sleeve of skin turned back, and then short flaps cut out of the

muscles by passing the catlin in front of the hones, below the two main

arteries, and cutting outwards, and then making a similar small flap be-

hind (as recommended by Mr. Hewett), or the common circular operation,

FIG. 394. FIG. 395.

FIG. 394. Diagram of a section of the upper arm, showing the parts as they would be seen in a circu-

lar amputation. A, The brachial vessels, having the median nerve in front of the artery, and the ulnar

at some distance below it; B, The basiliac vein with the internal cutaneous nerve; c, The humerus,

lying close to which are seen the musculo-spiral nerve in the substance of the triceps muscle and the

superior profunda vessels along with it. In front of the humerus is seen the musculo-cutaneous nerve

lying between the biceps and brachialis anticus, and in the superficial cellular tissue the cephalic vein.

Muscular vessels will probably require the ligature, lying in the substance of the three muscles.

FIG. 395. Section of the forearm about the middle. R, Radius, with the radial vessels and nerve in

front of it; M, Median nerve, which is sometimes accompanied by a vessel requiring the ligature; u,

Ulna overlapped by the fl. prof, digitorum and having the ulnar vessels and nerve in front of it. The
interosseous membrane is seen between the bones, and, lying on it, the anterior interosseous vessels.

The posterior interosseous vessels are seen between the deep and superficial layers of muscles at the

back.
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will all give good results when careftilly executed. If any tendon^ project,

irregularly tliey must be trimmed oil' before the flaps arc adjusted. The

position ol'the vessels can be seen from the annexed diagram (Ki^. 395).

Aiii/iii/tifion at the Wrist. In some rare cases the whole hand is re-

moved at the wrist. This is best done, I think, by cutting two tolerably

c'(]iial semicircular flaps back and front from the skin inwards. ( Figs.

392, 8
;
and 393, 4.) If the pisiform or unciform process is incon-

veniently prominent it may be cut off.

A in /ni f uf ion of the Finyerx. The fingers are constantly amputated at

any of their three joints, sometimes through the continuity of one of the

phalanges, and more frequently through the metacarpal bone, the head of

which is removed along
with the finger. The
two terminal phalanges
are best amputated by
cutting pretty straight
into the articulation on
its dorsal aspect, cor-

responding to the cen-

tral fold of the skin on
this side of the joint,
and then passing the

knife through the joint
and shaping a long flap
out of the tissues on the

palmar surface. In am-

putating at the knuckle
it is important in a labor-

ing man to preserve the

head of the metacarpal
bone. Those who study
appearances sometimes
recommend its removal
in persons who are not
called upon for manual
labor

;
but this weakens

the hand so much by
the section of the trans-

verse ligament and other

structures, that it seems
to me better always to

preserve the head of the

bone if possible, though
the gap between the two

fingers is no doubt an

ugly deformity. In the
,. .

%

''
, Showing the incisions for various operations, viz. : 1. Tho incision

3Cting-rOOm tne am- for tying the carotid artery, at the edge of the sternomastoid mus-

putatioil (Fig. 392, 10) cle, in a line from the sternoclavicular joint to the point between

may be accomplished ^ie angle of the jaw and mastoid process. 2. That for tying tbe

With a Single sweep Of subclayian,
lying just above the clavk^e, in the space between the

, , . mi i 'f trape/ius and sternomastoid. 3. The incisions for the removal of
Ihe knite the breast. 4. The incision for ovariotomy, which is sometimes ex-

sllOUld be long, thin, but tended up to the ensiform cartilage. The dot in th,e
centre of this

StOllt. The finder to be i00 *8 *00 indicates the place for paracentesis. 5. The incision for the

VPinovprl (*v Thp mid %ature of the iliac arteries. In tying the lower part of the external
I ^Sa> ttie mid- .

liac on , y fhe lowef part Qf thig incision) lylng somewhat parallel

die) IS Seized and draWU to Poupart's ligament, is required.
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to the ulnar side, the heel of the knife is laid on its radial side, at the an-

terior end of the incision, and carried on with a sawing motion backwards
till it arrives at the position of the joint. It is now turned transversely

through the joint, and then forwards to cut out the flap on the ulnar

side. The various exigencies of injury and disease often render this

operation impracticable on the living subject, and the flaps must be

shaped as the operator best can, but inclining to this model. If the head
of the metacarpal bone is to be removed, the incision must be prolonged
sufficiently backwards to allow of the bone being cleaned and the cutting
forceps applied.

Amputation of the Thumb. The thumb is very rarely amputated, since

its preservation, or that o.f any part of it, is so useful as & point d j

appui
to the fingers, even if it is itself immovable, that surgeons generally leave

cases of injury of the thumb to nature
;
and in cases of diseased joints or

phalanges the expectant treatment is still more plainly imperative. The
thumb ma}' be amputated at its joint with the trapezium bone by carry-

ing an incision forward on the dorsal aspect of the metacarpal bone from
the position of the joint, then making it include the rnetacarpo-phalangeal
joint in an oval manner, as shown in Fig. 392, 9, and so returning to the

point from which it started. Thus an ample covering is secured for the

flap, and no incision made in the palm. The thumb being freely divided
from the fold uniting it to the forefinger, is lifted up, the knife passed
below its metacarpal bone, separating it from the palmar muscles, and
then by dividing the ligaments which unite it to the trapezium the whole
member is removed; or palmar .or dorsal flaps m&y be formed by passing
a long bistoury in front of the thumb from near the situation of the joint
to the fold between the thumb and forefinger, and then cutting out a large

flap from the mass of muscles of the thumb. The joint which is now ex-

posed isdivided, and a smaller flap made from the dorsum. The radial

artery is sometimes divided in the operation, though by carefully keeping
the knife close to the bone as the operator passes through the joint this

may be avoided.

Amputation at the Hip-Joint. The operation at the hip-joint is the

most formidable of all the amputations. In performing it it is often essen-

tial to get the operation over as rapidly as possible, and this is the case

especially when a tourniquet cannot be applied. The surgeon will require
at least four assistants : one to administer the anaesthetic

;
a second to

attend to the tourniquet, and if needful, compress the artery in the groin ;

a third to support the limb, and a fourth to manipulate it so as to facili-

tate the movements of the knife. The tourniquet which is in use in this

amputation is one invented by Professor Lister, and generally called after

his name
;
but he has pointed out that Professor Pancoast, of Philadel-

phia, had previously designed a similar instrument. 1 It is a large horse-

shoe tourniquet, resting by a broad base on the loins and somewhat
steadied by a strap which passes from its expanded end to its arm. The
end of the arm carries a screw and pad. The pad is applied over the

aorta, just above the umbilicus, and by screwing it home (if the tourni-

quet is of the proper size) the pulse in both groins can be arrested, which
shows that the aorta is commanded. This sometimes produces such

dyspnoea that it cannot be tolerated even under anaesthesia, in which case

the second assistant must be charged to suppress the pulse in the groin

by pressure with one hand, and to follow the surgeon's knife as it cuts

out the anterior flap, and seize the femoral artery. Other assistants (or

1
Syst. of Surg., 2d ed., vol. v, p. 6 r

>2.
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FIG. 897. Diagram showing the incisions for various operations on the lower extremity. 1. Ampu-
tation at the hip-joint by a short anterior and long posterior flap. 2. Amputation of the thigh hy.-lmrt
anterior and long posterior flap. 3. Teale's amputation of the leg. 4. Symr's amputation at the ankle.
5. Chopart's amputation. 6. Ligature of the femoral artery in Bcarpa'fl triangle. 7. Ligature of the
femoral artery in Hunter's canal. 8. Excision of the knee. 9. Ligature of the post.-rior lihial artery.
10. Ligature of the anterior tibial artery. 11. Ligature of the posterior tibial artery lower down.
12. Lisfranc's amputation. 13. Amputation of the great toe.

FIG. 398. Lines of various amputations in the lower extremity, as shown on the hack of the limb.
1. The posterior or short flap in amputation at the hip. 2. The posterior or long flap in amputation
of the thigh, shown in Fig. 397, 2. 3. Teale's amputation in the leg, shown rather diagrammatical!}-,
the long anterior incisions being placed too far backwards, in order to render the position of the poste-
rior flap intelligible. 4. The incision at the outer side of the lower flap of Syme's amputation.
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if there are only four, the fourth) will press sponges on the vessels in the

posterior flap as they are cut. The easiest and quickest way of amputat-
ing at the hip is by antero-posterior flaps. The knife is entered midway
between the anterior superior spine and the great trochanter, and its

point is brought out in the middle of the fold between the nates and

perineum, in doing which the operator, if lie knows accurately the posi-
tion of the joint, will probably open it. While this is being clone the

fourth assistant, who has gently flexed the limb in order to facilitate the

opening of the joint, brings it quite straight, and the operator cuts out a

long anterior flap, reaching about four or five inches from the groin if the

tissues there are healthy. The second assistant draws this flap upwards,
the operator cuts the joint freely open with the point of his knife, and
the fourth assistant by strongly extending the thigh makes the bone start

out of the socket. Then he flexes and adducts the limb so that the tro-

chanter may become prominent, and the surgeon passes the heel of his

knife round the trochanter, and gets its blade altogether behind the femur.
As he does this, the fourth assistant, following his movements, brings the

limb straight again, and the posterior flap is cut out. The third and
fourth assistants are now free to attend to the vessels and help the opera-
tor in securing them. The long anterior flap has reached below the bifur-

cation of the femoral, and the first care of the surgeon is to tie the femo-
ral and profunda arteries (Fig. 399 A). When this has been done the

FIG. 399.

Amputation at the hip by the long anterior and short posterior flap. A. The femoral and profunda

vessels, with branch" s of the anterior crural nerve. B. The great sciatic nerve and its companion ar-

tery. A large branch of the sciatic artery is seen in front, c. The muscular mass from the tuber iscliii

and the obturator externus muscle. Large branches are seen on either side from the profunda and

gluteal. D. The psoas and other muscles immediately in front of the joint. The knife must be passed
beneath this mass of muscle in the first transfixion, so as to avoid all danger of puncturing the femoral

artery.

second assistant's hands are at liberty, and then the large vessels in the

posterior flap should be secured, while any smaller bleeding arteries in

the anterior are compressed. The continuation of the sciatic artery and
the comes nervi ischiadici will be found near the sciatic nerve, large

branches from the internal and external circumflex on either side, and
some branches probably from the gluteal. When all the vessels are tied
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FIG. 400.

there is an ample covering tor the stump. Tin- posterior flap is shown in

Fig. 3{)S, 1, and the stump in Fig. 309. If from the growth of a tumor,
or any other cause, this method is impracticable, the Haps run he made
either laterally or obliquely, or one of the flaps may In- lengthened at the

expense of the other (Fig. .'>

(

.>7, 1); or they may lie made chieflv of skin,

disserted and turned hack before the deeper incisions are made.

Amputation of the Thigh. The thigh maybe amputated in various

ways, and at any level, the femur being divided as high as the trorhanter,
or as low as the condyles; but surgeons are always anxious to uo as low

as is consistent with removing the disease, remembering Diellenbach's

saying that "the danger rises with every inch." The old circular am-

putation, or a combination in

which the skin is cut in flaps.

the longer anteriorly, and then
a circular sweep is made through
the muscles, seems to me the

best method. For the amputa-
tion close on the knee-joint Mr.
Garden's method is now in great
favor. Its principle is that of

making the whole stump out of

one long anterior flap of skin

reaching below the patella, and

cutting the posterior skin and
muscles straight down to the

bone : then raising all the soft
,
" Stamp of .circular amputation of tblgh below the mid-

parts somewhat tl'Om the bone d ie . The sleeve of skin has been quite turned back to

and dividing it horizontally show the flat face of the stump. A shows the femoral

through the COndyles, below arterv
.
its vein behind it, and the profunda vein and

the medullary canal. This is
artery behind them. The sartorius covers the vessels. B

shows the great sciatic nerve and its companion artery,

Sufficient ill most cases of dis- the aemi-meinbranosus muscle lying close to it and divid-

ease Of the knee and leaves a ing the mass of adductors from the biceps and semi-ten-

verv lone- and vftrv useful stumn diuosus - c shows tho trice ')S oxUj "-sor with the rect " s

flWJ ll mP' above it. Muscular arteries will have to be tied in all

It IS believed also to be less ex- these masses, their number varying with the nature and

posed tO the danger of OSteO- duration of the disease.

m}relitis than the operations are

in which the medullary canal is laid open. Flap operations can also be

performed in any part of the thigh, either by antero-posterior (Fig. 307,

2) or lateral flaps. Mr. Teale's method by rectangular flaps is not appli-
cable to the thigh, in consequence of the high level at which the bone

must, on this method, be necessarily divided.

Amputation through the knee-joint, leaving the whole cartilaginous
surface of the femur and patella intact, is an operation of which I am
myself rather fond, in cases where the whole of the leg is destroyed by
accident, or where malignant disease attacks the tibia, yet there is plenty
of sound skin below the knee. 1 A long skin flap is cut out of the front

of the leg by an incision, convex downwards, starting from the back of

either condyle and reaching four or five inches down the leg. The skin

and the patella having been raised from the bones and the lateral liga-

ments completely divided, the surgeon changes the scalpel for an ampu-
tating knife, which he passes behind the tibia and cuts a posterior flap

1 The main advantages of amputation at the knee are the length nnd power of the

stump, and the broad unirritable face for application of the artificial leg. Its disad-

vantages are the tendency to sloughing of the long flap and to abscess extending up
the thigh.
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outwards. 1 This flap need only extend a very short distance if the ante-

rior flap is long enough, and it is better so, as the wound then falls com-

pletely behind the femur. The popliteal and one or two articular branches
are probably all that will require ligature.

This operation is variously modified. Mr. Butcher describes an ope-
ration as u

amputation at tjie knee-joint," in which the end of the femur
is cut through and the stump made chiefly from the skin and muscles of
the calf, the latter being hollowed out as far as is necessary to render the

flap pliable and admit of its being attached to the skin in front of the
femur. This is, as it were, Garden's method reversed, and the latter is

generally preferred.

Again, there is an operation which goes usually by the name of" Gritti's

amputation," in which the flaps are formed as for the amputation through
the knee-joint, but either in consequence of disease or injuiy in the lower
end of the femur, or from not being able to get sufficient sound tissue to

cover the condyles, the operator is obliged to saw through them. Then
the patella is sawn perpendicularly, so^hat all its cartilage is removed.
The anterior flap is brought over the sawn end of the femur, and the

sawn surface of the patella applied to that of the femur.

Or, in the amputation through the knee-joint, the chief flap can be
made from behind, and the scar brought up in front of the femur, the

patella being removed.

Amputation of the leg may be performed on the circular method, which
secures a somewhat lower

FlG - 401 - section of the bones than

any of the flap operations,
or by skin-flaps and circular

section of the muscles
;
or

by flaps formed on the an-

terior aspect by section

from the skin inwards, and
on the posterior by trans-

fixing the parts and cutting
outwards. In transfixing
from the tibial side the ope-
rator must be careful not to

pass his knifethrough the in-

terosseous space in front of

the fibula, instead ofbehind
it. I have seen this twice

done on the living subject.
Mr. Teale's operation, by
rectangular flaps, is, how-

ever, a very good method in

this amputation, when the

operator has no objection
to dividing the bones some-
what higher up ;

and this

seems a convenient place
for describing it. No am-

putating knife is required
for this operation, which

Diagram of Teale's amputation of the leg, performed a little

below the centre of the limb. The anterior long flap has been

bent on itself, the better to show the position of the vessels.

1. The anterior tibial vessels and nerve. The artery is shown

exposed throughout the whole length of the flap, where it has

been peeled off the interosseous membrane. The tibialis anti-

cus muscle is seen on its tibial side, the extensor proprius

pollicis and extensor longus digitorum on its fibular side, ex-

ternal to which is the mass formed by the peroneal muscles,
here perhaps rather exaggerated in size. 2. The posterior
tibial vessels and nerve lying near to the interosseous mem-
brane, but separated froiu it by the tibialis posticus muscle,
and from the tibia by the flexor longus digitorum. 3. The

peroneal vessels lying close to the fibula, in the substance of

the flexor longus pollicis. In the cut face of the short and
thick posterior flap are seen the section of the soleus, and

superficial to this that of the gastrocnemius muscle, each con-

taining the mouths of several muscular vessels.

1 Or the posterior flap ma)' be cut from the skin inwards with the same knife as

was used in cutting the anterior flap, or the whole operation performed with a short

amputating knife.



is performed with a rather large scalpel. Having made up his mind where
he will divide the hones, t.lu: surgeon measures (with a tape or with his

eye) the circumference of the limit, lie takes a horizontal line ihe length
of half this circumference with its extremities lying behind the tibia and
fihnla, and from the ends of this line he draws two incisions of tin- >aine

length as the base vertically downwards,
1 and unites their ends by an inci-

sion parallel to the base. He cuts through all the tendons and \v

straight down to the hones and interosseous membrane, and then raises

all the parts, including the anterior tibial vessels, from the bones and inter-

osseous membrane. Much care must be taken not to notch the artery in

doing this, the edge of the knife being kept always on the membrane. Hav-

ing raised the anterior flap completely, the operator cuts the posterior Hap
by a transverse incision running across the back of the leg down to the

bones, the posterior flap being a quarter the length of the anterior (Fig.
397, 3). The interosseous membrane being divided and the bones per-

fectly cleaned, the saw is applied. For this purpose the leg is turned

outwards, so that the fibula is first presented to the operator, and the
division of the fibula completed while the tibia is. still only half sawn

through. The vessels having been tied (see Fig. 401), the long anterior

flap is bent over, its lower edge sewn to that of the posterior flap, and its

doubled lateral edges stitched together, if the flaps have been cut truly
the whole fits perfectly, and when it unites kindly it makes a most ex-

cellent, stump; but it is not a suitable operation for weakly persons on
account of the probability of sloughing of part of the long flap, and if

secondary haemorrhage comes, on it is very troublesome.
Mr. H. Lee has proposed to reverse Teale's proceeding, making the

long flap from behind instead of in front, so as to obtain thicker tissue

for the long flap, which is therefore less liable to slough, and to avoid

leaving a long piece of nerve (the anterior tibial), which has to be bent
on itself in adjusting the flaps.

2
I have seen very good results from this

operation in Mr. Lee's hands; but it is somewhat difficult to be certain

of the position of the posterior tibial vessels in performing it, and the
tendinous part of the gastrocnemius muscle in the lower part of the leg
does not easily lend itself to the bending which the long flap has to

undergo.
Teale's method provides the bones with a thick cushion formed in great

part of muscles. These muscles ultimately waste away, but while they
are undergoing this process the stump becomes consolidated, and the skin

does not adhere to the bones, so that the face of the stump will bear the

wooden leg to press directly on it.

In performing amputation of the leg when the tissues are at all con-
solidated by inflammation it is often difficult to retract the parts from the

bones. In such cases a linen retractor is required. This is made with a

long piece of stout linen, in one end of which a tongue is cut or torn,

leaving this end to consist of three strips, the central one the narrowest.
This tongue is passed through the interosseous space, the broader ends
are crossed in front of the bones, and thus the parts can be forcibly

pushed up and the bones exposed much higher than is otherwise possible.
Jn amputating the leg the posterior tibial artery often retracts into

the corner of the stump (especially when it is made by transfixion), and
it is very troublesome to tie it, or any of its branches divided near the

trunk.

1 As UK- limb rapidly decreases in size, the lower end of the flap includes much
more tli;<n halt' the circumference of the leg.

2 Med.-Chir. Trans., vol. xlviii, p. 195.
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FIG. 402.

Syme's deputation through the ankle-joint is thus performed, if we
follow the directions of its author : the anterior flap is formed by drawing
the knife from the point of the external malleolus to the corresponding
point on the opposite aspect of the foot, i. e., below and behind the in-

ternal malleolus (Fig. 397, 4). The anterior flap can be made to extend
down the dorsum of the foot a short distance if the surgeon thinks fit.

The posterior flap is made by drawing the knife from one end of the

anterior flap to the other across the lower surface of the os calcis, inclin-

ing it rather towards the heel, so that the incision slopes backwards.
The posterior flap is then dissected back and thrown round the end of

the os calcis until the tendo Achillis is separated from that bone and the

knife turns round the upper aspect of the calcaneum. In doing this the

operator must be careful to keep the edge of the knife directed towards
the bone, so as not to score the skin and not to make a buttonhole. It

is impossible to do this satisfactorily if (as
is often directed) the flaps extend from one
malleolns to the other; for this makes the

inner part of the flap so high and broad
that it can hardly be dissected round the

heel without great force. When the os

calcis is denuded, the anterior flap is to be

thrown up, the ankle-joint opened, the knife

passed round the inner and then the outer

malleolus. and the foot removed. Next the

tibia and fibula are to be cleaned for about
half an inch, taking care by keeping the

knife close to the bone that the posterior
tibial artery is not punctured, and a thin

horizontal slice of the tibia with both

malleoli sawn off. The arteries are then
secured (Fig. 402), and the flaps sewn up.

Many surgeons think it best to pass a

drainage-tube from one angle of the wound

through an opening made at the back near

the teudo Achillis, so as to avoid the bag-

ging of matter in the posterior flap. Other-The stump of Syme's amputation. A.

The anterior tibial vessels and nerve, w jge j t j g a lmos t alwaVS necessary when
divided below the point where the ex- , . .

-,

"
.

tensor propnus PoiiL passes over them, suppuration sets in to make an opening in

B. The section of the tibia. D. That of the the flap.
fibula, c. The posterior tibial artery and

r
r- ne operation, however, IS much more

lUircation. External tc s is seen
eas j|y performed in the reverse manner to

^int^mmieUoet^^Ao^m^. that prescribed by Mr. Syme. The flaps
are marked out, the anterior one formed,

the joint opened, and then the posterior flap dissected from the upper
part. In this way the difficulty of dissecting the posterior flap round the

heel is quite avoided, and it is a matter of indifference to what exact

points the incisions are drawn.
The great recommendation of Syme's amputation is the excellence of

the stump which it forms, the tissues of the heel being capable of sustain-

ing any pressure, so that the patient walks about easily with a kind of

1 The reason why Mr. Syme was so emphatic in directing the operator to avoid

making a " buttonhole" was not so much because the hole is in itself .a disadvantage
as because it shows that the knife is directed towards the skin and is dividing its

nutrient vessels.
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elephant's foot apparatus, which c:in be made to resemble the natural

foot to a great extent by having a foot-piece put. on to it.Minl he e:in \v:ilk

a shortdistance well enough without any apparatus at all. The opera-
tion is available in most cases of disease >!' the ankle and tarsu-. and in

many cases of injury.

Pirogoff'H amputation is a modification of Syme's, in which the exirem-

ity of the os calcis is saved and is applied to the cut end of the tibia, in

order that it may unite with that bone and form a longer Stamp. The,

flaps being marked out in the same way as in Syme's amputation, the

saw is applied to the incision across the under surface of the os ealcis

and that bone is sawn in a direction sloping upwards and backwards to

its upper surface behind the ankle. Then the joint is opened and the

malleoli and under surface of the tibia removed just as in Syme's ampu-
tation. The section of the os ealcis is then placed in apposition with

that of the tibia, and the wound united. When all goes well Pirogoflf's

amputation forms a very good stump ;
hut it is not very often available,

for in cases of disease requiring amputation the os ealcis is usually, or

very often, involved, and in cases of injury either, on the one hand, more
of the foot can be preserved, or, on the other, the surgeon finds himself

obliged to amputate through the leg.

tiulmxfrayaloid Amputation. In some cases it may be that the os

ealcis and the bones of the front of the tarsus are diseased or injured,
but the astragalus is healthy ;

and then a very good stump may be made

by forming a heel and a dorsal Hap long enough to meet beneath the as-

tragalus, severing that bone from its connection to the calcaneum and

scaphoid, and leaving it in the ankle, while the rest of the foot is re-

moved, but 1 have not had any opportunity of seeing this operation

practiced. It does not seem of much importance by what precise inci-

sions the flaps are formed, so that they are sufficiently ample, and that

the lower flap is formed chiefly of the tissues of the heel, as in Syme's

amputation. I must refer the reader for the details of the published
cases of this rare operation to Mr. Hancock's Lecturer on the Anatomy
and Surgery of the Foot, p. 191 et seq., where he will find described also

a modification of the subastragaloid amputation devised and performed

by Mr. Hancock himself, and bearing the same relation to the ordinary

subastragaloid amputation as Pirogoflf's does to Syme's amputation.
Mr. Hancock preserves a portion of the back of the os ealcis in the heel-

flap, saws off the head of the astragalus and its low'er articulating sur-

faces, and then adapts the cut surface of the os ealcis to that of the as-

tragalus. The result, as figured in Mr. Hancock's work, is an excellent

stump, almost as long as the sound limb, and quite capable of bearing

any amount of pressure.
The distinguishing recommendation of the subastragaloid amputation

is the increased length of the stump, even as compared with PirogofTs,
and still more with Syme's amputation, and this advantage attaches still

more strongly to Hancock's amputation.
Ch opart

1s amputation is performed through the transverse tarsal joint

(Fig. 403). The tuberosity of the scaphoid is easily felt, and the position
of the calcaneo-cuboid joint half way between the external malleolus and

the point of the fifth metatarsal bone is known. An incision is drawn

across from one of these points to the other with a scalpel, and a short

dorsal flap is cut (Fig. 397, 5). the transverse tarsal joint opened, and

the bones fairly separated from one another. Then by means of an am-

putating knife a long plantar flap is cut outwards, or towards the skin.
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FIG. 403.

This flap can, of course, be cut with the scalpel by incision from the
skin almost equally readily.

One objection often made to Chopart's am-

putation is that the tendo Achillis is liable to

displace the bones upwards, being no longer
antagonized by the tendons in front, so that

the scar is brought downwards and the stump
becomes too irritable to bear the pressure.
This defect is not always noticed, nor is it

easy to see exactly on what its occasional ab-

sence depends. It may be avoided, according
to some, by subcutaneous section of the tendo
Achillis at the time of the operation, a com-

plication which, however, it is desirable to

avoid. The plan of passing the sutures through
the tibial tendons, so as to attach them to the

cicatrix (due, I believe, to the late Mr. Dela-

garde, of Exeter) is worth bearing in mind.

Lixfranc'
l

s operation consists in removing
the whole metatarsus with the toes, and leav-

ing the tarsus intact. He}''s amputation is the

same, except that the second metatarsal bone
is divided, and its head left in the articulation

between the cuneiform bones. The projection
of the second metatarsal bone backwards (Fig.

403) is the only difficulty in this operation.
The position of the articulation of the great

Skeleton of the foot. Chopart's
toe with l

.

he internal cuneiform, and of the

amputation is performed at the little tO6 With the Cllboid being fixed, a CUl'Ved
transverse tarsal joint, where the inclSlOU IS drawn from the O116 point to the

bSSd^sUniSs^irirsf
1 *111" ther (

Fi - a97
'

i2 ^ and as much flap as

m^atarsalarticu'latlons^heretliey possible taken from the dorsum. The flap
are separated in front. being thrown back, the joint between the

great toe and cuneiform bone is divided, then,
the point of the knife is carried directly backwards till it is stopped
by the middle cuneiform bone, when it is directed outwards, and then
forwards again, so as to cut entirely round the head of the second
metatarsal. Then by pulling the metatarsus forcibly downwards, while

the knife is passed along the line of the articulations, which slope back-

wards, the disarticulation is completed, and the plantar flap may be cut

by transfixion or incision, as in Chopart's amputation. This operation
is used almost exclusively in cases of injury, so that as much flap as pos-
sible must be taken on both sides to compensate for any possible

sloughing.

Finally, amputation may be performed through the tarsus in any situa-

tion, by simply fashioning flaps and sawing through the bones
;
and this

proceeding is, in the opinion of Mr. Hancock, the highest authority on
these operations, superior to the amputations performed through the artic-

ulations.

The toes may be amputated exactly as the fingers are, but here it is

still more undesirable than in the hand to remove the heads of any of the

central metatarsal bones. If any of the smaller toes require removal the

whole toe should be amputated, since the portion left would be useless,

and might be in the way. The heads of the first and fifth metatarsal

bones should always be cut off' in amputating those toes, the incision
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through the bones being sloped off if possible. The great toe with tin;

head of its metatarsal hone can be removed by a Y--haped incision a-

shown in Fig. '->

(M, 13. Jf the whole metatarsal lioin- is to he removed.
the point of the V must he extended hark wards as far as the situation of

the incision (12) on the same diagram, and the toe having been removed
the metatarsal hone is dissected out from the incision, care hein-_i taken,
in dividing its head from the cuneiform bone, to keep the knife so olose

to the bone as not to wound the plantar arrch.

EXCISIONS.

Excisions of joints and bones are operations which are quite of modern

date, and which, in fact, could hardly be practiced freely before the inven-

tion of anaesthesia. They are performed chiefly on account of disease of

the articular surfaces or of the tissue of the bone excised, sometimes (as
in excision of the scapula and clavicle) on account of the growth of tu-

mors from the bone, sometimes as primary or secondary operations after

injury.
The operations resemble to a certain extent the dissections by which

tumors are removed. The diseased joint or bone may be regarded as a

tumor to be exposed by appropriate incisions, the soft parts turned aside

without injuring the main vessels and.nerves, all its connections severed,
and the whole of the morbid tissue removed. But there is this further

consideration in performing an operation of this kind, that the morbid
structure removed is an important, part of the skeleton, and that the

operation must be so performed as to make provision for the subsequent
stabilit}

r or mobility of the limb as may be required. Thus, in the ex-

cision of the knee, it is important that the bones should be firmly anchy-
losed, a result which is especially to be deprecated in the elbow. The
instruments required in excisions are, in addition to the usual dissecting

instruments, saws of various sizes, from the amputating to the "key-
hole" saw, retractors, the lion forceps, and the cutting bone forceps. In

subperiosteal excisions the operator must have various raspatories. i.e.,

semi-blunt chisels or rasps, as well as the chain-saw, and a combination
of a raspatory and director for the purpose of detaching the periosteum
from the bone and carrying the chai

%
n around it. For some excisions a

combination of a staff and a director is very useful the "excision di-

rector." This is shaped like a lithotomy staff, and mounted on a jointed
handle. Its convex side is grooved. It is glided under the bone to be

removed say the neck of the lemur and then by reversing its position
its grooved surface is turned towards the bone and lifts it out of the

wound, while its concave part lies over and protects the soft parts.
The use of Esmarch's bandage is, as I have said above (page 009),

very advantageous in most of these operations.
In late years, the advantages of preserving the periosteum ("subperi-

osteal excision") have been much insisted on by Oilier and Langenbeck;
and in some excisions they are incontestable, while in others the advan-

tage of the new method is at any rate not as yet proved. I shall refer

to the subject in speaking of each several excision.

Excision of the shoulder is perhaps as successful as any, even that of

the elbow, considered merely as an operation, and is equally applicable
in cases of injury and disease

;
but it differs from excision of the elbow

in the important particular that its results at their best are probably in-

ferior certainly not superior to those of natural anchylosis, and there-

59
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fore that it should never be practiced when there is any good prospect of

obtaining a cure by natural anchylosis. As this cure is very often obtained
in cases of disease of the shoulder, excision is but rarely practiced in

civil life. In gunshot injuries, when the missile has not penetrated be-

yond the bones of the joint, as in the cases figured on pages 344, 345, it

is a very successful operation. In tumors springing from the head of the

bone it might be justifiable to excise the affected portion of bone, if it

could be clearly diagnosed that the tumor is not malignant, but this

could very rarely be the case.

The operation, as usually practiced, consists merely in removing the

head of the hnmerus. This may be done, if there is not much thicken-

ing over the joint, by a single incision running downwards as far as ma}^
be judged necessary from the upper part of the acromion process, over
the most prominent part of the head, where it is most plainly felt beneath
the skin. This line of incision corresponds pretty nearly to the direction

of the long tendon of the biceps muscle. In some cases it is necessary
to make a flap out of the deltoid muscle, of a somewhat triangular shape,
with its base upwards. The precise position of the incisions which bound
this flap is a matter of secondary importance, and is usually determined

by that of the sinuses or wounds. The head of the bone, having thus

been exposed, is to be rotated (when the shall is entire) first outwards,
in order to stretch the tendon of the subscapularis, then inwards, to make
tense those attached to the greater tuberosity ;

these tendons are to be

divided, and the capsule thus freely opened, and then the head of the

bone is to be thrust out of the wound and sawn off. If the case is one of

injury, and the head of the bone is severed from the shaft, it must be

seized with the lion-forceps and dissected out. The bleeding is usually
free from the posterior circumflex artery or its branches. If the long
tendon of the biceps can be distinguished it should be spared. In both

disease and injury the glenoid cavity often escapes; but if it should be

found affected, it may be thought necessary to remove it. This is best

done with a large chisel or with bone-nippers of appropriate shape. The

parts should be lightly put together by means of a few sutures, and the

patient confined to bed for the first few days, until the consecutive fever

has passed over. He may then be allowed to move about, the elbow

being carefully supported. The ten(Jenc3" of the muscles which form the

flaps of the axilla to displace the bone may be counteracted by a pad in

the armpit.
The subperwsteal method should undoubtedly be adopted if the surgeon

flnds himself obliged to remove a great extent of the bone. M. Oilier 1

directs that the incision should be made as far forwards as possible with-

out wounding the cephalic vein, in order to preserve the greater part of

the deltoid muscle in its natural connection with the circumflex nerve, by
which he hopes to preserve the action of that muscle. The joint is then

to be cut into, and then all the tendons and periosteum peeled off the

bones with raspatories of the proper shape, the humerus being gradually

pushed out of the wound till the proper level is reached for its section.

I have never seen a case in which, after this excision, the arm could be

elevated above a horizontal line, and this seems to me to depend more on
the loss of the joint, and the consequent want of a point of support for

the humerus, than on any supposed loss of function of the deltoid. In

fact, 1 believe th-it the atrophy of the deltoid is secondary on the loss of

its function, and that if the. machinery for raising the arm could be re-

1 Traite des Regenerationes des Os, vol. ii.
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produced that- is to say, if tin- head of t lie humerus could be regenerated

along with :i perfect capsule, so thai 1 he ball could be lirmlv applied to

its socket as in the natural condition the deltoid would soon regain its

bulk and power. But there is no proof given by M. Ollier's cast-- that

this is ever done ; and the mere UgamentOtlS union which ^enerallv en-

sues furnishes no such fulcrum. At the same time, the shorter the liga-

ment the more power of motion will there be in the humertis
;
and to this

end it is very important to preserve the periosteum if the bone is to be

divided much below the tuberosities. Many histories show the extensive

excisions which may he practiced on the humenis with preservation of a

verv useful arm. One published in the Lancet for July 18, 1874, by Dr.

Donovan, records a case in which the whole bone from the head to a point

just above the condyles was excised subperiosteally, in a case of acute

periostitis in a boy. with good results.

The e.rcixion of the scapula on account of a tumor is a formidable;

operation, the advantages of which should be maturely weighed before

its dangers are encountered. Operations on this bone for necrosis are

much more likely to be permanently successful, but they rather resemble
the common operations for extraction of a sequestrum than formal

excisions.

The total excision of the scapula for a tumor should be thus performed.
The patient being brought under the influence of chloroform, an assistant

should be charged with the compression of the subclavian artery, for

which purpose, if the projection of the tumor makes compression difli-

cult, the incisions may be so managed as to enable him to put his finger

directly down upon it. This precaution much diminishes the hremor-

rhage from the subscapular artery and its branches, which otherwise

might be formidable. The surgeon then proceeds to denude the tumor
of its outer coverings by turning down appropriate skin- flaps, taking
great care, however, not to open the capsule of the tumor itself.

1 When
the whole tumor is thus exposed the muscles inserted into the vertebral

border of the bone should be rapidly divided, as also those which are

attached to the spine of the scapula. The tumor being now movable
should be lifted well up, and freed from its other attachments by rapid
strokes of the knife, commencing from its lower angle. The subscapular

artery is divided near the end of the operation, and can be caught hold

of by the surgeon or his assistant, and held till the tumor is removed, or

can be at once tied. The ligaments of the shoulder arc then easily

divided and the mass removed. The acromion process, if not diseased,

may be divided with bone-nippers, and left behind to preserve the shape
of the parts and protect the head of the humerus.

Excision of the Clavicle. Excisions of any part of the clavicle should

be undertaken with the greatest care on account of the close relations

which the bone has to important structures, and on account of the risk

of diffuse inflammation below the deep fascia of the neck; and the total

extirpation of the bone, for a tumor springing from its substance, is one

of the gravest operations in surgery. In Mott's case the operation lasted

four hours, and thirty vessels were tied. Mott says,
u This operation

far surpassed, in tediousness, difficulty, and danger, anything which I

have ever witnessed or performed." If it be decided to remove t In-

whole clavicle along with a tumor, the incisions should be made very

free, one over the long axis of the bone, joined by others in appropriate

1 See Pollock, in St. George's Hospital Reports, vol. iv, p. 237.
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places for turning down such flaps as may appear necessary, and the

parts to be operated on should be brought fairly into view before the
bone is meddled with. After having freely divided all the superficial
attachments of the bone and tumor, the next step is to divide the outer
end of the clavicle from the scapula, either by cutting through the joint
or by severing the bone with a small saw or nippers. Then the part
which is to be removed can be raised, and must be separated with great
care from the important parts which lie below it, so as to reach the

sternal part, which is last divided, and which serves during the opera-
tion as a pivot on which the bone can be moved and supported ; or, in

other cases, it may be found more convenient to divide this part of the

bone also at an earlier period of the operation.
1 It appears that very

useful motion may be recovered after the removal of a large part, or even
the whole, of the shaft of the clavicle.

Excision of the elbow is a most useful and a most successful operation.
It is .practiced on account of injury and of disease with equal relative

success, though the absolute success is, as in all operations, much greater
in cases of disease than those of injury. Any disease which does not ex-

tend far from the articulating surfaces, and which is otherwise incurable,
is a clear indication for excision. As caries of the joint-ends of the elbow

hardly ever involves any extensive inflammation of the shafts of the

bones, this comprises most cases of serious disease of this joint. There
are even cases in which the disease is not incurable, but where the cure

would involve long disuse of the limb and ultimate loss of motion from

anchylosis, where it may be justifiable to resort to excision, if the patient
be young and healthy, in the hope of cutting short the disease and pro-

curing a more movable limb. And other cases are also met with, though
rarely, in which the limb has been allowed to become anchylosed in an

extended or otherwise useless position, and where the surgeon may be

justified in excising the joint at the request of his patient after the risks

and the probable advantages of the operation have been explained to him.

It must always be borne in mind in this operation that the object is to

procure such union as shall be sufficiently firm, on the one hand, to afford

a fixed centre of motion for the bones of the forearm, and thus give pre-
cision and strength to the movements of the hand, and yet shall not be so

close as to abolish any of the motions of the joint. In the most successful

cases these indications are perfectly fulfilled, so that the motions of the

hand are as extensive as on the sound side, and no case of excision of

the elbow is to be reckoned as perfectly successful in which this is not

the case. Such perfect success is more probable in childhood than in

mature life, though even then it is often obtained, and if it be not, an

amount of motion ought at any rate to be insured which leaves the patient
a very useful arm even in cases which do not quite come up to the ideal.

The operation is now almost always performed by means of a single

straight incision running parallel to the course of the ulnar nerve, but a

little external to it i.
<?.,

over the inner side of the olecranon and for

about two inches above and below it. This incision is made fairly down
to the bone, dividing the triceps muscle and the periosteum. The oper-
ator proceeds differently in the common and in the subperiosteal opera-
tion. In the ordinary operation he opens the joint freely by cutting
round the olecranon, divides the external lateral ligament, dissects the

parts off the humerus between the olecranon and internal condyle with

much care, keeping the edge of the knife constantly on the bone, and

1 See Travers, Mcd.-Chir. Trans., vol. xxi.
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pressing the parts away from the bone with the left thumb-nail cautiou>lv
so as not to endanger the ulnar nerve which lies amount these pa
Then the internal lateral ligament is cut awav from the humerus. and
now the joint is quite destroyed. Tf the end of the Immerus can In- thrust

out of the wound without, interfering wi'h the bones of the ton-arm it i-^

to be sawn across just above the condvles, or the olecranon may be cut

away for this purpose before the rest of the disease is removed tVom tin-

forearm. Then tin? bones of the forearm are to be thrust out of the

wound and sawn off on the same level i. e., just below the conmoid pro-

cess, the head and neck, but not the bicipital tubercle of the radius bciu^
removed. It is far better to remove both bones together by a clean cut

with the saw than to divide the neck of the radius with bone nippers.
And it is often convenient to reverse the, usual order, !>v removing the

bones of the forearm before dealing with the hunierus. \Vhen the sur-

geon is satisfied that all the disease is removed, the bandage is relaxed

(if, as is generally advisable, Esmarch's bandage has been employed),
and the vessels tied with catgut ligature. Then a few minutes are to In-

given for exposure and cold bathing to stay any residual oozing, the
wound is to be united with silver sutures, a drainage-tube being inserted

into it, and the arm put on a splint and dressed.

Subperiosteal Method. If the operator decide to proceed subperioste-

ally he must first take care that his incision has really divided the whole

periosteum down to the bony structure, then by working with the r:i<pa-

tory on the back of the olecranon he will find it very easy to detach the

periosteum there, and he must use all possible care to clean the back of
the humerus completely of all soft structure periosteum, capsule ofjoint.
and tendons and especially to detach as completely, and with as little

injury as possible to their structure, all the tendons and other soft parts
which adhere to both condyles. The end of the olecranon may now be
removed in order to obtain access to the front of the ulna, detach the

tendon from the coronoid process, and thus complete the denudation of
the portion of ulna which is to be sawn off. If the attachments of the

orbicular ligament can be recognized and preserved, it may be possible
to remove the head of the radius without interfering with them. Now
comes the most difficult part of the operation, viz., how to clean the fron*

of the humerus of its periosteum. M. Oilier attempts this by gliding a
curved instrument between the bone and periosteum and conveying a

chain saw in its course, but this curved raspatory is very apt, when act-

ing in the dark, to pass through the periosteum. It seems better to divide

the bone with the keyhole saw from behind incompletely, and then frac-

ture it, as is done by some operators while removing the end of the femur
in excising the knee. The periosteum will remain untorn, and the sur-

geon can then proceed to detach it from either side, commencing from
the part exposed in the wound. The advantages of the subperiosteal ex-

cision of the elbow, which is far more laborious and involves more violence

to the tissues than the common operation, are, I must say, as }
ret un-

proved.
After the operation, the limb should be placed lightly on a splint. The

precise form of splint is of no importance ;
in fact, the splint itself is not

1 Tho ulnar nerve is seen in operations on the dead subject, but in di-i-a-i- it

dom visible, being hidden by the inflammatory products around the diseased joint.
I have seen it in primary excision for injury in tho living, and in excisions in which
Esmarch's bandage is used it may sometimes be seen.
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absolutely necessary, for some surgeons of much experience use only a

bandage, But I think the support and confidence which the splint gives

(especially if startings of the limb take place, as the}' are rather apt to

do) are a great comfort to the patient. In about a week, when the parts
are beginning to consolidate, the splint should be so arranged as to per-
mit the hand to reach the mouth, and when the wound has nearly healed

passive motion and then active motion is to be enforced. The precise
time at which active motion is to begin cannot be fixed. If the quantity

FIG. 404.

The method of slinging the limb after excision of the elbow.

of bone prescribed above has been removed, there will very likely never

be occasion for any passive motion at all, and in no case ought it to be

used until all active inflammation has passed over and the wound is almost

healed. While the patient is in bed it is a comfort to sling the arm from
a pole over the bed, as shown in Fig. 404.

The repair after excision is in rare cases by bony anchylosis. This is

undoubtedly to be reckoned as a failure, and ought hardly ever to occur.

It depends generally on the removal of too little bone, and on the neglect
of passive motion afterwards. Commonly the repair is by means of fibrous

bands which tie the ends of the different bones to each other. In rare
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cases there is considerable reproduction of b<>ne and a coin|.l.-t<- joint is

formed. 'Phis was the case in a remarkable instance described and li-uicd

by Mr. Syme, in which a considerable

reproduction of bone had taken place
from either side of the end of the 1m-

inerus, and these two newlv produced
condvles locked in the two bones of
the forearm, forming a complete hinge
joint, in which the radius played in a

newly formed orbicular ligament. The
patient, who was a railway guard, had
been able to use the excised elbow as

well as the sound one for the purpose
of swinging himself from one carriage
to another of the train in motion.
This reproduction is quite as perfect
as any which has been proved to take

place after subperiosteal resection. In
fact the reproduced bone after the lat-

ter operation is often exuberant and is

detrimental to the motion of the joint.
1

Excision of the wrist as a formal

operation is not often practiced, since
in cases of disease which are suffici-

ently serious to justify so very severe
a proceeding, the affection has gener-
ally extended too far

;
while in slighter

cases, the surgeon thinks that the pa- crtVe"radVi87rf,7t projeiVioii

tient will ultimately do better if only
the diseased portions of bone be dealt
with from time to time as may be nec-

essary, and passive motion be kept up
sedulously. In cases of injury I have
never as yet heard of excision being
practiced.
The two chief objects in the operation of excision of the wrist are not to

divide any tendons which can be spared, and to remove the whole joint,
i. e., the ends of the bones of the forearm, all the bones of the carpus
(except perhaps the pisiform), and the ends of all the metacarpal bones.

This is best done according to Professor Lister's method, which is thus

effected. The patient is put under anesthesia, and then, the bandage or

tourniquet being securely adapted, an incision is made commencinu in

front over the second metacarpal bone internal to the tendon of the ex-

tensor secundi internodii pollicis, and running along the back of the

carpus, internal to the same tendon, as high as to the base of the styloid

process of the radius. The soft parts, including the extensor secundi

internodii and the radial artery, being cautiously detached from the bones
external to this incision, and the tendons of the radial extensors of the

wrist being also severed from their attachments, the external hones of the

carpus will be exposed. When this has been (lone sufficiently, the next

step is to sever the trapezium from the other bones with cutting pliers,

from tin- shait

of the humerus locking in the bones of the

forearm in the new joint ; /, new orbicular

ligament around the head of the radius
; g, a

portion of the ligamentou.s union between the

ulna and hnmcrns; //, tendon of the biceps; i,

A-, new lateral ligaments attached In 1low to the

,
and to

1 A very interesting account of the direction of H ca*e four years after aubporio
teal resection will be found in Langenbeek's Archiv, vol. x, by Dr. Doutrelepont.
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in order to facilitate the removal of the latter, which should be done as

freely as is found convenient. The operator now turns to the ulnar side
of the incision and cleans the carpal and metacarpal bones as much as
can be done easily. The ulnar incision is now made. It should be very
free, extending from about two inches above the styloid process down
to the middle of the fifth metacarpal bone, and lying near the anterior

edge of the ulna. The dorsal line of this incision is then raised along
with the tendon of the extensor carpi ulnaris, which should not be isolated

FIG. 406.

Diagram of the excision of the wrist (after Lister). A, the radial artery ; B, tendon of the extensor

secundi internodii pollicis; c, indicator
; D, Ext. comm. digitorum ; K, Ext. min. dig. ; F, Ext. prim,

int. pol. ; G, Ext. oss. met. pol. ;
H i, Ext. carp. rad. long, and brev.

; K, Ext. carp. uln.
;
L L, line of ra-

dial incision. From the System of Surgery.

from the skin and should be cut as near its insertion as possible. Then
the common extensor tendons should be raised, and the whole of the

posterior aspect of the carpus denuded, until the two wounds communi-
cate quite freely together; but the radius is not as yet cleaned. The
next step is to clean the anterior aspect of the ulna and carpus, in doing
which the pisiform bone and the hooked process of the unciform are

severed from the rest of the carpus, the former with the knife, the latter

with the cutting pliers. In cleaning the anterior aspect of the carpus,
care must be taken not to go so far forwards as to endanger the deep
palmar arch. Now, the ligaments of the internal carpal bones being suf-

ficiently divided, they are to be removed with blunt bone forceps. Next
the end of the ulna is made to protrude from the incision, and is sawn off,
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as low down as is consistent with its condition, hut in :mv <-a*e ftbov*

radial articulation. The end of the radius is then cleaned snHicicntlv to

allow of its being protruded ;uid removed. If this can In- (lour without

disturbing the tendons from their grooves, it is far better. If the level

of the section is below the upper part of the cartilaginous faeet for the

ulna, the remainder of the cartilage must lie cut away with the plier-. Tin-

operator next attends to the metacarpal bones, which are pushed out from
one or the other incision and cut off with the pliers so as to reiuo\<- the

whole of their cartilage-covered portions. The trapezium bone, which
was left in the early stage of the operation, is now carefully divscdcd

out, so as to avoid any injury to the tendon of the flexor carpi radiali^ 01

to the radial artery, and the articular surface of the first metacarpal bone
is then exposed and removed. Lastly, the cartilaginous portion of the

pisiforfti bone is taken away; but the nonarticular part is left behind un-

less it is diseased, in which case it should be removed entire. The same
remark applies to the hooked process of the uncifonn.

The operation is one of the most tedious and difficult in surgery, but
it appears to me to give very satisfactory results, and therefore should. I

think, always be adopted in such cases as are favorable for any operation
at all. It is advisable, if not necessary, to put on the tourniquet, so that

the view of the parts should not be obscured b}^ blood. It is also very
desirable to break down freely any adhesions which the tendons may
have formed, while the patient is under chloroform previous to the oper-
ation.

No tendons are divided in this operation except the extensors of the

wrist, for the flexor carpi radialis is inserted lower down than the point
at which the metacarpal bone is usually divided.

In order to insure motion, particularly in the fingers, passive move-
ments should be performed from a very early period after the operation.
For this purpose, Mr. Lister places the limb on a splint with the palm of

the hand raised by a large wedge of cork, fixed below it
;
so that the

joints of the fingers can be moved without taking the limb off the appa-
ratus. Special arrangements are made for keeping the splint steady and
for preventing displacement of the hand to either side. Careful and
methodical passive motion should be used to each several joint to those

of the fingers and thumb almost from the day of operation, and to the

wrist as soon as the parts have acquired some firmness, each movement,
pronation and stipulation, flexion and extension, abduction and adduc-

tion, being separately exercised
;
and the patient should be encouraged

to make attempts at voluntary motion as early as possible. In order to

exercise the fingers, the portion of the splint which supports them may
be removed while that on which the wrist is received, is still left. Fin-

ally, when the rigid splint is left off, some flexible support is still to be

worn for a long time.

Excision of the hip is performed almost exclusively on account of

strumons disease (so called) of the joint. The few cases in which this

operation has been practiced for gunshot injuries have, I believe, all oc-

curred in military practice, and they have been exceedingly fatal.

I have spoken in the appropriate place (p. 480) of the indications for

performing this operation in morbus coxarius, and have now only to deal

with the operative details. Some operators content themselves with re-

moving only so much of the femur as is diseased; others (as Dr. Sayre,
ofNew York) consider it necessary to remove the whole of the trochanter

major. The latter plan seems to me to involve an unnecessarily exten-
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sive removal of bone
;
but if it is preferred I have no doubt that the sub-

periosteal method should be followed, as recommended by Dr. Say re.

The ordinary operation is thus performed. A free incision is made, of a
semilunar shape with the convexity backwards, over the posterior part
of the trochanter, which should go boldly down to the bone. Then by
cutting along the neck of the femur the joint is reached,

1 and it should
be freely opened

-

y
the head of the bone twisted out of the joint, and the

neck divided, with a keyhole saw, as low down as the surgeon thinks

necessary. If the operation is performed for injury, and the neck of the
bone is fractured, the incisions must be more extensive, the fractured

part must be freely exposed, seized with the lion forceps and dissected

out, and then search must be made for bullets, fragments of bone, and
other foreign bodies. Finally, the surgeon must carefully examine the

acetabulum and remove by the gouge, trephine, chisel, and forceps all

portions of diseased bone. In the subperiosteal resection, the periosteum
is divided just below the great trochanter, and that process is denuded
from all fibrous tissue (periosteum and tendons) inserted into it, and this

proceeding is carried on upwards till the joint has been laid freely open.
Then the common tendon of the psoas and iliacus is divided with a knife

and the deep portions of the neck of the bone separated from the fibrous

strictures as well as it is possible.
It is usual in Europe to dress the wound lightly, and either put up the

limb in a bracketed splint, or in a plaster of Paris case, or which I have
found easier and quite as satisfactory with a weight and pulley. None
of these plans aim at restoring the length of the limb. Dr. Sayre's plan
consists in screwing the limb down by means of an extending apparatus
to the same length as the other, and he asserts that in some cases after

removing a great length of bone, the limb has regained its normal length,
and all its natural movements.
The operation is a dangerous one

;
at least a great many patients die

after it ; many it is true, not from the operation hut from previous disease.

Still the number who have died from the direct sequelae of the operation
has not been small, in my experience. Nearly half of the published
cases seem to have proved fatal, from one cause or another.

Union is almost always by ligament;'
2
in some rare cases, chiefly those

which have been neglected, osseous anchylosis has taken place ;
in others

no union has occurred, or the femur has been so loosely connected to the

pelvis that the limb is useless.

Excision of the knee is an operation which has afforded excellent re-

sults in the less severe cases of disease of the synovial membrane and
articular surfaces of that joint, for which amputation used to be per-
formed. By

u the less severe cases" I mean such as occur in young
persons of a tolerably healthy constitution, from chronic action, not

spreading to any great extent into the bone, and not accompanied with

very great distortion or atrophy of the limb. It is quite true that in

many of these cases, if no operation be performed, the abscesses will

dry up and the diseased bone exfoliate ultimately; but it is also true

that this action often takes many years to accomplish, during the whole

1 Though the joint in advanced stages of disease is usually spoken of as "dis-

located," it really hardly ever is so. Having excised the hip-joint between twenty
and thirty times I cannot remember to have come across H case in which the head ot

the bone (or its remains) was not in the acetabulum, and Dr. Sayre says that in fifty-

two cases of excision he has only found one of dislocation.
2
Syst. of Surgery, vol. v, p. 694, 2d ed.
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of which time the patient is unfit for any active employment, and that
often at the end of it the limb is more an ineumbrance than an\ thing
else, and frequently requires amputation. However this mav he it is

certain that we used some years ago to see amputation practiced in many
of the same class of cases as are now treated most successfully by ex-

cision, and so far excision of the knee has been a great gain. 'I'.ut the

attempt to show that it is in itself a safer and more sueee^ful operation
than amputation has failed, and all judicious surgeons now agive that.

excision cannot be successfully performed above the middle period of
life (say about forty, varying, however, of course with the constitution

)

or in phthisical patients, or in acute or extensive disease, or for tumors,
in all which conditions amputation though dangerous is often successful.

Excision is also very dangerous when performed as a primary opera-
tion for injury, and especially those complicated injuries which follow on

gunshot wounds; so that in these cases amputation is usually preferred,
unless under exceptional circumstances, that is to say in persons of re-

markably sound constitution, or at early periods of life, and in whom the

injury can be ascertained to be strictly limited to the immediate neigh-
borhood of the articulation.

The operation is thus performed. An incision shoull be made from
the back part of one condyle to the back part of the other (Fig. 387, 8),

passing across the front of the limb below the patella, and slightly convex
downwards. It is seldom necessary to make any other incision into the

skin;
1 but if there is much thickening about the soft parts, perpendicular

incisions may be made at the ends of this, so as to form the II- shaped
incision, which used always to be employed in this operation. The
ligamentum patellae is to be divided in the first incision

;
then the soft

parts are to be thrown back from the patella and the end of the femur,
and the patella is to be removed. 2 The joint is now -to be freely opened
by cutting at the sides of the condyles, so as to sever completely both
lateral ligaments ;

and then the knife is to be carried round the posterior
surface of the end of the femur, care being taken in doing this to thrust

the femur out of the wounds as much as possible, by an assistant forcibly

flexing the limb, and to keep the edge of the knife directed towards the

bone, and guided by the finger, so as to avoid the popliteal artery, which
here is separated from the bone only by some fat and loose tissue; and,

1 Some surgeons prefer to make a long elliptical flap from the front of the limb,

including the patella. I myself do not ordinarily use this method, as it makes a

larger wound, and renders it somewhat more difficult to deal with the patella. It

may, however, be necessary when there is much swelling.
2 It is my invariable rule to remove the patella, and this is, I believe, the usual

practice. 1 can see no use in the bone if left, and much risk of recurrence of disca-c.

(See also Swain, On Excision of the Knee-joint, p 73.) Dr. Patrick Heron \Vittson,

on the other hand, counsels its preservation, when possible, for the following reasons:
"

(1) That its removal is unnecessary in most cases
; (2) that its presence in the flap

bears up the soft parts from the line of incision, and, without preventing consolida-

tion, helps to keep them awrfy from the cut margin of cither osseous surface
; (3) that

its removal occasions more bleeding; and (4) that the hollow left after its removal
from the centre of the long flap leaves a hollow cavity, in which matter bag-, and

requires a separate incision to drain it efficiently." (On Excision of the Knee, p.

76.) If the latter assertion bo well founded, it constitutes to my mind an additional

objection to the use of the long flap in excision, rather than an argument for the

preservation of the patella. None of the other supposed inconveniences of removing
the patella will be found to be of any practical importance if the operation be per-
formed with the simple transverse incision. As to the first assertion, it is a matter
of experience. In my own practice, the removal of the patella has seemed in the

great majority of cases not merely advisable, but necessary.
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in sawing the bone, it may be advisable, if the femur have not been very
completely cleaned, not to pass the saw entirely through the osseous

tissue, but rather to break than to cut the outer lamella at the back, by
using the saw as a lever. The level at which the femur is to be divided
should be carefully borne in mind in operating on children. I have re-

peatedly seen the surgeon take away the whole epiphysis and a part of

FIG 407. FIG. 408.

FIG. 407. A section made through the femur

and tibia in a child aged five years, to show the

position of the epiphysial lines and the point at

which the section ought to be made in excision.

If the section be made above the trochlear sur-

face of the femur, the whole epiphysis will b* re-

moved. In the tibia, the whole articular surface

may be removed without risk. From the System
of Surgery.
FIG. 408. The same femur, shown in an an-

terior view, to mark the level at which the saw

ought to be applied.

the shaft from mere want of care, having forgotten, or omitted to ascer-

tain, whereabouts this line is situated. Figs. 407, 408 show its true

position, and will prove that in any case of excision in which the whole

cartilaginous surface of the femur is removed, the shaft will be trenched

upon. The end of the femur having been removed the head of the tibia

is to be cleaned and sawn horizontally, care being taken in young persons
to keep close below the cartilaginous surface, so that the epiphysial line

be not interfered with. In cases where there has been no dislocation,

nor much alteration in the shape of the bones from previous disease,

there is now usually no impediment to placing the limb in a straight
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position, with the bones in accurate adjustment. Otherwise thev must
be adjusted by taking off successive pieces from the end of the 1'emur or

tibia (if possible without going beyond the epiphysis) ;
and in < .,

old dislocation it is often necessary to sever one of the hamstring tendons.
The parts should, in all cases, U- adjusted in perfect position upon a

splint, and the bandages firmly applied before the patient is moved or

allowed to recover from the chloroform. If the femur appears at all

prominent, a short splint should be applied in front in order to counteract
the tendency of the leg to gravitate backwards (which is also a--isted by

FIG. 409.

Splint for excision of the knee.

the action of the flexor tendons) ;
and it is at any rate a useful precau-

tion to apply a long side-splint to the outer side of the limb, which can

be discarded after the first few days, if it appears superfluous. I have

found much comfort to the patient from suspending the whole apparatus
in a u Salter's swing." It will of course be understood that the splints

are interrupted and bracketed with iron at the seat of operation, so as to

give access to the wound.
There are many other methods of dressing the wound and limb in

cases of excision of the knee. Dr. Patrick Heron Watson warmly rec-

ommends the use of plaster of Paris (or plaster coated with paraffin

externally, to render it less permeable to discharges), which he thus ap-

plies. Fig. 410 represents an iron rod, which extends from the groin to

the foot, the upper straight end being at the groin, the arch at the site of

the wound, the hook (for swinging the limb) near the ankle-joint, and the

FIG. 410.

Dr. P. II. Watson's suspension-rod for excision of the kn- > .

raised part running along the dorsum of the foot. Fig. 411 shows two

forms of " Gooch "
splint, the former merely hollowed out on each side at

the level of the wound and cut out at the lower part in a horseshoe or

stirrup form, to relieve the heel and tendo Achillis from pressure; the

latter having also a piece above to be adapted to the innominate bone.

"In application, the limb is first laid and carefully adjusted upon the

posterior splint, which should preliminarily be padded with lint, and

covered with gutta-percha tissue, or hot paraffin, in the position which

corresponds to the site of operation. The iron rod is then placed in

front, and folded lint laid between it and the limb at the groin, at the

upper part of the tibia, and at the bend of the ankle. These two parts of

the apparatus are then retained in contact with the limb by means of an-
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open wove roller bandage applied from the toes upwards, the site of the
incision being alone left uncovered. The whole is then rendered immov-
able by means either of plaster of Paris applied by the hand, of the con-
sistence of thick cream, or of paraffin, which, 'having been rendered

FIG. 411.

Dr. H. P. Watson's splints for excision of the knee.

temporarily liquid by heat, is applied by a large painter's brush. When
the application has solidified, the patient may be removed to bed, and
the limb suspended from the runnhig pulley of a Salter's swinging cra-

dle, or from the roof-bar of the common iron-wire cradle." (Op. cit.,

p. 19.)
The advantages claimed for this method are the comfort the patient

derives from being able to shift his position ;
the ease of transporting

him from place to place (a great consideration in militaiy practice) ;
the

facility of applying dressings to the wound; the permanence, simplicity,
and facility of construction of the apparatus itself. The plaster of Paris

dressing is in general use in this and other excisions by the German
surgeons.

Mr. Butcher has recommended 1 a "box-splint" for the after-treatment
of this operation. This consists of two side-splints, the outer one ex-

tending from the axilla to below the foot, the inner from the groin to
below the foot, jointed on to a back-piece. The sides are let down to

dress the wound. This is, as far as I have seen, a convenient apparatus
when all goes well, but is less handy when complications occur, and is,

on the whole, I think, inferior to the above-mentioned methods of 'treat-

ment.
It is an essential element in the success of this operation not to be

forced to disturb the limb at all for several days; hence the dressings
should be most carefully applied at first. And for the same reason all bleed-

ing vessels should be carefully secured, so as to avoid secondary haemor-

rhage. The bleeding during the operation is often very free, from the en-

larged articular vessels; and secondary haemorrhage is by no means rare,
and is a very unfavorable occurrence. The operation, especially when it

has been a protracted one, which in cases of old dislocations it often is,

is usually followed by a considerable amount of fever, subsiding with the

1
Operative and Conservative Surgery, p. 142.



EXCISION OF TIM: ANKLE-JOINT, 943

establishment of a free suppuration; and then, in favorable

work of repair commences by granulation and osseous union, a- in com-

pound fracture. In unfavorable eases, the bones become denuded and
ulcerated in the suppurating cavity, the discharge i- offensive, the wound
unhealthy, fresh abscesses probably form, and the patient's health, in-

stead of improving from the removal of the disease, shows a tcndencv to

decline. Under these circumstances, chloroform should be administered
and amputation performed, if on examination it proves necessary.
The process of recovery is usually a slow one. In Dr. Hodges'* tables

the average duration of the treatment in 48 cases in which the patella
was removed is stated to have been 2'2f> days; and in :5S eases in which
that bone is believed to have been left, 255 days; or, roughly speaking,
the average duration of treatment was about eight months; and in

many of the cases which afterwards turn out the most successful, sinuses

remain open, and the limb is in a state which cannot hut cause anxiety
formany months after formal treatment is discontinued. In some ex-

ceptional cases, indeed, matters go on much more rapidly than this, and
the recovery is completed as soon as (indeed, it may be that one or two
have recovered sooner than) after amputation; but as a general rule, the
time required for recovery after excision may be taken at about four

times as long as after amputation. In fact, I think we are taking a view

very favorable to excision if we sa}* that every month after the operation
advances the cure only as far as a week would after amputation.

Repair, when the case does perfectly well, is by osseous anchylosis,
and this ought to be complete, so that the tibia and femur form one solid

mass of bone, in a perfectly straight line. There is a great tendency to

bow outward at the junction, and this must be carefully watched and
counteracted during the process of healing and for some time after the

patient begins to put his leg to the ground. In rarer cases the limb
bends backwards 1 or inwards, but the outward bend is the more com-
mon. In some cases small portions of bone remain long exposed, and
the wound cannot be brought to heal. Such cases may often be treated

successfully by gouging or by treating the exposed bone with sulphuric
acid.

Excision of the ankle-joint is an operation which is not often prac-

ticed, since in injury it is usually sufficient to take away the loose or

comminuted portions of bone, and in disease the affection is seldom so

limited to the ankle as to justify the surgeon in removing only that joint.

Cases suitable for excision of the ankle are those in which the lesion

(whether traumatic or from disease) is limited to the ends of the bones

of the leg and to the astragalus. When the disintegration extends far into

the bones of the leg amputation ought undoubtedly to be practiced, and

although in some cases a considerable amount of the bones of the tarsus

has been successfully removed along with the ankle-joint,
2

yet the advisa-

bility of such an operation must always be very doubtful. Again, tlie

patient ought not to be laboring under any general constitutional ca-

chexia; and further, those cases are best suited for this excision in which

the disease is the direct result of a somewhat recent injury. With all

these limitations, the range of application of this operation will he but

small in cases of disease, and in those of injury, as above stated, partial

resections have hitherto been more common, but there is much reason to

1 As in a separation in the Museum of the College of Surgeons where bony anchy-
losis has taken place at a right angle.

2 See my essay, On Excision of^Bones and Joints, in the 5th vol. of Syst. of Surg.
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believe, with Mr. H. Lee, that in these cases a more useful limb would
often be obtained by a more formal excision of the whole joint.

1

The operation is not an easy one, and it is rendered more difficult in

some cases by partial anchylosis. The best way of performing it is, I

think, to make a free incision behind the posterior border and external
malleolus of the fibula, extending about two inches along the outer side of
the foot, and a smaller incision, as recommended by Mr. H. Lee (op. cit.)

round the internal malleolus. The inner malleolus having been carefully
cleaned of soft parts is to be partially sawn through with a Key's saw,
and clipped off with bone-nippers. Then the external malleolus, having
been dissected clear of the tendons and other fibrous structures, is to be
sawn through, and now by clearing the bones of all their fibrous adhesions,
the tibia may be pushed out of the wound on the outer side of the foot,
and its articular end sawn off. Next, the astragalus is to be dealt with.

In all cases where the bone is much inflamed it is far more satisfactory

(as I think I have proved
2

) to remove the whole bone, for which purpose
the astragalo-scaphoid joint should first be freely opened ;

then the knife

passed between the astragalus and os calcis, dividing the interosseous

ligament; and, finally, the bone twisted out with the lion-forceps. But
if the affection of the astragalus be very superficial, a keyhole saw may
be passed into the wound, either in front of or behind the articular sur-

face, and the whole of this surface removed by a horizontal section. No
large vessels should be wounded in this operation, nor are any tendons

necessarity divided.

A much easier operation is to make an anterior flap through all the

tendons, nerves, and vessels in front of the joint, as in Syme's amputa-
tion, and then remove all the diseased parts of bone

;
but as this involves

needless injury to the anterior tibial vessels, and division of several ten-

dons,, it is not often resorted to. At the same time, I have excised the

astragalus in this way several times, and the use of the foot has been

very good, notwithstanding the injury to the tendons and vessels.

A well fitting splint should have been previously provided, and the

limb should be kept at rest till the parts have become quite consolidated.

It is then to be put into a plaster or other immovable apparatus, and the

patient is to be allowed to walk about on a wooden leg.
The use of the leg is often almost as good as ever. Two lads on whom

I performed this operation, removing the astragalus wholly in one and

partially in the other, were heard of some years afterwards doing the

ordinary work of agricultural laborers, and able to walk all day ;
but

recovery is much slower than after amputation.

Excision of the os calcis is an operation which may often be practiced
with great advantage. Disease of the tarsus very commonly begins in

the joint between the calcaneum and astragalus, and frequently spreads
into the former bone

;
the affection of the latter being so superficial that

the carious spot can be gouged away when the greater mass of disease

has been removed. In these cases the central part of the calcaneum
often perishes, leaving a large mass of necrosis inclosed in a thin-walled

cavity of inflamed and softened bone. If now the whole bone, including
this shell of softened bone, be removed, the patient makes a certain and

speedy recovery with a useful foot
;
while if the loose portion be re-

1 See a paper by Mr. H. Lee, in Mi'd.-Chir. Trans., vol. Ivii, p. 137.
2 See St. George's Hospital .Reports, vol. iv. A Note on Excision of the Ankle-

joint.
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moved, and the shell scooped, he may, it is true, recover, and tin heel

may possibly be more firm, but the recovery is al lea-t doubtful, and in

the course of a tedious convalescence the health may give way. !Ye>h

disease be lighted up, and amputation become necessary.
Excision of the os calcis is thus performed. An incision is cornm*

at the inner edge of the tendo Achillis, and drawn horizontally forwanU
along the outer side of the foot, somewhat in front of the calcaneo-caboid

joint, which lies midway between the outer malleolus and the end of the

fifth metatarsal bone. This incision should go down at once upon the

bone, so that the tendon should be felt to snap as the incision i> com-
menced. It should be as nearly as possible on a level with the upper
border of the os calcis; a point which the surgeon can determine, if the

dorsum of the foot is in a, natural state, by feeling the pit in which the

extensor brevis digitorum arises. Another incision is then to be drawn

vertically across the sole, commencing near the anterior end of the former

incision, and terminating at the outer border of the grooved, or internal,
surface of the os calcis, beyond which point it should not extend, for fear

of wounding the posterior tibial vessels. If more room be required, this

vertical incision may be prolonged a little upwards, so as to form a +.
1

The bone being now denuded, by throwing back the flaps, the first point
is to find, and \a,y open, the calcaneo-cuboid joint; and then the joints
with the astragalus. The close connections between these two bones con-

stitute the principal difficulty in the operation on the dead subject; but,
as has been already stated, these joints will frequently be found to have
been destroyed in cases of disease. The calcaneum having been separated
thus from its bony connections by the free use of the knife, aided, if

necessary, by the lever, lion-forceps, etc., the soft parts are next to be
cleaned off its inner side with care, in order to avoid the vessels, and the

bone will then come away. The flaps are to be closed lightly, with one
or two points of wire suture, over the large gap left by the excision.

Subperiosteal Excision. M. Oilier describes an operation by which the

os calcis can be removed subperiosteally without the division of any ten-

dons, except the tendo Achillis. An angular flap is made by an incision

running horizontally along the lower outer border of the bone, and ver-

tically along the outer border of the tendo Achillis. Then the periosteum
and the parts above it, including the peronei tondons, are peeled off the

bone. Next the attachment of the tendo Achillis and the periosteum are

detached from the tuberosity of the os calcis. Then the joints are opened,
and the inside of the bone is cleaned, and so its removal is completed. I

have only practiced this operation once, and then the result seemed to

me less perfect than after the ordinary operation.
2

After recovery, the only mark of deformity in the foot is an elevation

of the heel proportionate to the size of the bone removed.

Excision of the Astragalus. The astragalus is easily removed by
making a curved incision from one malleolus to the other, something
like that made at the beginning of Syme's amputation. The ankle-joint
is then to be laid freely open, and the whole upper part of the diseased

bone thus exposed. Then the ligaments connecting it to the scaphoid
are to be severed, and the bone is to be levered up, when the interosseous

1 I have always divided the tendons of the peroneus lontjus and brevis. They can,
of course, be dissected out and held aside with a blunt hook, but I have not observed

any bad effects from their division.
2 See Clin. Soc. Trans., vol. viii.
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ligament connecting it with the os calcis will, if entire, be felt, and can
be readily divided. All that is then necessary to complete the operation
is to clean the back part of the bone, which should be done with care, in

order to avoid injury to the tendons and vessels which lie near it. I have
had several cases in children, and have seen one in an adult in whom a

very useful foot was left.

The bone might also, no doubt, be removed b}
T two lateral incisions

similar to those used in excision of the ankle. This would avoid the injury
to the tendons and vessels incidental to the above method, but would be
more laborious.

Other Excisions in the. Foot. No formal directions are required for

excising the other tarsal bones. The soft parts are to be thrown aside

by crucial incisions, radiating from the sinuses which lead to the diseased

bone, and the latter removed
;
care being taken, in all cases where it is

possible, to excise the whole bone with the articulating surfaces.

The metatarsal bone of the great toe is very often diseased
;
and from

its large size disease may go on in its substance for a long period without

affecting any other bone. In such cases, after a sufficiently patient trial

of the appropriate constitutional treatment, with rest, it is proper to ex-

pose the disease
;
and if this is found to include the greater part of the

bone, then the best course is to remove the whole, with both its articular

surfaces. This may be readily done by making an incision over the

whole length of the bone, joined by shorter perpendicular cuts in front

and behind, and thus turning back small rectangular flaps including the

whole length of the bone. It is better to commence by severing it from
the cuneiform bone, as in dividing it from the phalanx the plantar arch

will most likely be wounded, and the bleeding may prove somewhat em-

barrassing; whereas if the artery be not divided till the bone is removed,
there is no difficulty in tying it. No splint is required. The great toe

sinks down somewhat towards the tarsus, but the foot is as useful in

progression as before.

It seems hardly worth while to expend space on the description of such

rare operations as the excision of the tarso-metatarsal joints,
1 or of por-

tions or the whole of the shaft of the long bones (see p. 425), or of the

ribs or sternum. They are very rarely practiced, and in the latter case

especially the indications for their performance should be narrowty scru-

tinized, since they are by no means free from danger, nor at all certain

to attain the end in view, which is to remove the whole disease and

thereby take away permanently what must always be a source of irritation

to the subjacent viscera.

1 See a case reported by me in the Clin. Soc. Trans., vol. v, p. 207.
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Abdomen, gunshot wounds of, 342
; injuries

of. 230; wounds of, 235
; paracentesis of, 617

Abdominal aneurism, 616

Abscess, 54; alveolar, 585; cold, 55; intra-

cranial, 160; ischiorectal, 658; lacunar,

388; lumbar. 487; periostea!, 425; post-

pharyngeal, 490; psoas, 487; residual, 57;

spinal, 484; subpectoral. 218
Abscess of bone, 429

; breast, 859
; joints,

461; labium, 393; prostate, 776; scrotum,
841

; septum nasi, 599
; tongue, 609

Abscess in perinseo, 785, 793

Abscess, bleeding from, 57
;
inflammation of,

57

Abscess knives, 56

Absorbents, inflammation of, 566

Acarus folliculorum, 883
; scabiei, 877

Accumulation of wax, 757

Acetabulum, fracture of, 243; impaction of

femur in, 244, 292

Achores, 878

Acne, 882 ; rosacea, 594
; syphilitic, 883

Acquired hernia. 618
Acromial end of clavicle, fracture of, 254

Acrotnion, dislocation of, 271
;
fracture of, 257

Active congestion, 33
Actual cautery, 901

;
in haemorrhage, 126

Acupressure, 122

Acute laryngitis, 672
; periostitis, 425

Additamentary bones, 472

Adenitis, 566

Adenoma, or ndenoid tumor, 861

Adhesion, primary, 41
; secondary, 45

Adhesions, peritoneal, producing strangula-
tion, 612

Adhesions of iris. 712; of labia, 844; in ova-

rian tumor, 856
Adhesive syphilitic inflammation, 396

Air, entrance of into veins, 111

Air-passages, foreign bodies in, 208

Albinism, 886
Allarton's operation for stone, 814

Alopecia, 875
; syphilitic, 403

Alternating calculi, 805
Alveolar abscess, 585

; cancer, 375
; sarcoma,

365

Amanrosis, 730
;
from abscess of antrum, 589

Ametropia, 754

Amputation in burns, 136; destruction of

joints, 469; fractures, 142; gunshot wounds,
345

; osteomyelitis. 428

Amputation, 914; circular, 914; flap, 914;
instruments for. 915; of arm. 916; at el-

bow, 918
;
at shoulder, 917 ; of breast, 860;

of fingers, 919; of forearm, 918
;
at wrist,

919 ;
of foot. 925

; partial, 926, 927
;
sub-

astragaloid, 927
;
of leg, 924

;
of penis, 843;

of thigh, 923; at hip, 921; at knee, 923;
of thumb, 920

;
of toes, 928

; Butcher'?,

924; Garden's, 923; Chopnrt's. 927; Grit-

ti's, 924
; Hancock's, 927

; Hey's, 928
; Lie-

franc's, 928 ; Pirogoff 's, 927
; Syme's, 926

;

Teale's, 924

Amygdaloid glands, 396

Anaesthetics, 905

Anastomosis, aneurism by, 357
Anatomical neck of humerus, fracture of, 258

Anchylosis, bony, 473; extra-articular, 472
;

false or fibrous, 472

Anchylosis of spine, 494
Anel's operation for aneurism, 533

Aneurism, 523; arteriovenous, 527; cirsoid,
527

; consecutive, 525
; diffused. 525

;
dis-

secting, 526
; false, 526

;
fusiform. 526 ;

true, 525 ; tubular, 526 ; varicose, 527. See
also the names of individual arteries, as

Popliteal. Recurrence of, 534
; rupture of,

531
; spontaneous cure of, 531

Aneurism by anastomosis, 359
Aneurism of bone, 452
Aneurism needle, 114

Aneurismal sac, relations of, to artery, 530

Aneurismal varix, 527

Angeioleueitis. 566

Angular curvature, 485

Ankle, amputation at, 926; diseases of, 48 1
;

dislocation of, 328
; compound, 329

;
exci-

sion of, 943
Annular stricture, 784

Annular syphilitic ulceration of bone, 441

Ante-scrotal urinary fistula, 794

Antiseptic dressing, 50

Antrum, cysts and dropsy of, 588
;
tumors of,

591

Antyllus, operation of, for aneurism, 532

Anus, artificial, 638
; imperforate, 665

;
fistula

in, 657
; prolapsus of, 657

; pruritus of, 661
;

ulcer or fissure of, 660

Aorta, abdominal aneurism of, 550
; ligature

of, 551
; compression of, 551

;
thoracic aneu-

rism of, 539

Aphonia, nervous or hysterical, 678
; paralytic,

679

Apparatus for fracture, 142

Arch, palmar, wound of, 251

Arm, amputation of, 916
;
aneurism in the,

548
Arsenic as cautery, 884

Arterial haemorrhage, 112

Arterial varix, 527

Arteriovenous aneurism, 527
;

in orbit, 543

Arteries, aneurism of, 523
;
atheroma of. 521

j

calcification of, 521; division of, 110; em-

bolism of, 522; inflammation of, 521 ;
in-
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juries of, 107; laceration of, 109; ligature
of, 113; occlusion of, 522; partial lacer-

ation, 107 ; subcutaneous rupture of, 108
;

wound of. 109

Arteriotomy. 902

Arteritis, 523

Artery. See, the individual names, as Femo-
ral, Carotid.

Arthritis, rheumatic, 471
Articular ends, diseases of, 463
Artificial anus, 638

;
membrana tympani, 759;

pupil, 733

Aspirator, the, 229
; puncture of the bladder

by, 792

Assalini's fracture box, 314
; tenaculum, 121

Astigmatism, 755

Astragalo-calcanean joint, diseases of, 481

Astragalus, dislocation of, 330 ; disease of,

481
;
excision of, 945

;
fracture of, 315

Atheroma, 521

Atony from distension of bladder, 799

Atrophy of bone, 458
; of breast, 859

Atropine in iritis, 712, 714
Aural polypi, 763

Auricle, malformations of, 756 ; eruptions of,

756
;
tumors of, 756

Autoplastie par glissement, 911

Aveling's apparatus for transfusion. 127
Avulsion of toenail, 893

Axilla, dislocation of shoulder into, 271

Axillary artery, aneurism of, 546
; ligature of,

548

Back, sprains of the, 185

Bacteria, in blood-poisoning, 63
;
in erysipelas,

Baker Brown's needle, 848

Balanitis, 388
Ball-and-socket truss, 627

Bandages. 893
; capelline, 895

; compound,
895

; four-tailed, 895
; many-tailed, 896

;

T, 896
; spica, 895; spiral, 894; starched,

898
; suspensory, 896

Bandaging. 893
;
of wounds, 21

Barbadoes leg. 885
Base of skull, fracture of, 170

;
union of, 175

Bath, warm, in strangulated hernia, 622

Bedsores, 80
;
from fractured spine, 191

Bellocq's sound for plugging the nose, 596

Bending of bones of forearm, 266-. See also
" Greenstick fracture."

Bichloride of methylene, 908
Bilateral lithotomy. 815

Biliary fistula at umbilicus, 616
Bird's-nest cells in epithelioma, 373:

Bistouri-cache, 665

Bladder, calculus in, 806
,-
cancer of, 771

;

contraction of, in cystitis, 775
;
dilatation

of, in cystitis, 775
;
diseases of, 768

;
dis-

tension of. 786
; foreign body in, 249

;
re-

moval of from, 823; gunshot wound of, 343;

hypertrophy of, 773 ; inflammation of, 773
;

malformation of. 768
; paralysis of, 799

;

puncture of above the pubes, 780
;
from the

rectum, 791 ; rupture of, 244
;
from disten-

sion, 786
;
wound of, 249

Bleeding, 902
;

in wound of lung, 341
;
in

head injuries, 182

Blepharitis, 685
Blind fistula, 657

Blisters, 900
;
in treatment of ulcers, 418

"
Bloc, reduction en," 622, 636

Blood, organization of, 39

Blood-cysts, 350
;
within the skull, 165

Blood, state of, in inflammation, 48
Bodies, loose, in joints, 469; in tunica vagin-

alis, 831

Boils, 888

Bone, diseases of, 422. See also its various

affections, as Caries, Necrosis
;
wounds of,

143

Bony anchylosis, 473

Bougies in stricture of oesophagus, 611
"

Boutonnie*re, la," 792

Bowel, rupture of, 231. See also Intestine.

Brachial artery, ligature of, 549

Bniin, compression of, 178; concussion of,

177
; traumatic lesion of, 176, 180

; by gun-
shot, 338; traumatic inflammation of, 181

Brain, implicated in disease of the ear, 764
Brasdor's operation for aneurism, 540

Breast, diseases of, 858
;
abscess of, 859

;
am-

putation of, 866
;
cancer of, 864

;
functional

disorders of, 861
;
inflammation of, 859

;

hypertrophy of, 858
;
lobular induration of,

860; neuralgia of, 861; tumors of, 861;
male, diseases of, 867

Bridle stricture, 784
Broad ligament, cysts of, 852
Brodie's lithotrite, 818

Bronchocele, endemic, 868
; exophthalmic,

809; pulsating, 869; sporadic, 868; re

moval of, 869

Bronchotomy, 680
Bronzed skin. 886

Bryant's test for displacement of femur, 291
;

tracheotomy canula, 682

Bubo, gonorrhoeal, 389
; syphilitic, 395

Bubonocele. 643

Bullets, lodgment of, 335
Bullous eruptions, 877

Bunion, 501

Burns, 131
; degrees of, 132 ; of larynx, 214

Bursa of psoas enlarged, 478 ; patellae, en-

largement of, 498

Bursse, enlarged, 500
Bursal abscess, 499

; tumors, 347
Busk's splint for fractured femur, 298

Butcher's amputation, 924
; splint for excision

of knee, 942

Buttock, wounds and contusions of, 240

Calcaneum, see Os Calcis.

Calcification of arteries, 521

Calculus, 804
; prostntic, 824

; salivary, 583
;

urethral, 824
; vesical, 803

; vesico-prostatic,
824

Calculi, tests for, 805

Calculous nephralgia, 766
; pyelitis, 766

Callous ulcers, 416

Callus, 144; provisional, 145

Calomel vapor bath, 400

Canaliculi, obstruction of, 750

Cancer, 368; colloid, 375; epithelioma, 374;

medullary, 372; melanotic, 373; osteoid,

373
; pulsatile, 452

; scirrhous, 370
; villous,

375
Cancer of bladder, 771

; bone, 442
; eyeball.

735
; lip, 583

; oesophagus, 613
; ovary, 852

;

p-mis, 842; prostate, 781; rectum, 663;
scars, 420 ; scrotum, 842

; spine, 494 ; testis,

837
; thyroid, 869

; tongue, 605 : uterus,

852; vulva, 847

Cancerous ulcers, 417
Cancroid tumors, 348

Cancrum oris, 85
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Capelline bandage, 895

Capivi rash, 389
Carbolic dressing for wounds, 5t

Carbolized ligatures for arteries, 119

Carbonate of lime calculus, 805
; deposit in

urine, 803

Carbuncle, 889
; facial, 890

Carcinoma, 368
;
se* Cancer.

Garden's amputation, 923

Caries, 431
; strumous, 431

;
of the spine. 551

Carotid artery, aneurism of, 540
; compression,

of, 541 ; ligature of common, 541
;
of ex-

ternal, 543

Carpus, dislocation of, 285
;
diseases of, 483

;

fracture of, 2*i9

Carte's compressor for aneurism, 536

Cartilages, degeneration of, 469
; injuries of,

155
; loose, 469

;
ulceration of. 466

Cartilages, costal, fracture of, 222

Cartilaginous stricture, 784
; tumor, see En-

chondroma.

Castration, 837

Cataract, 717; congenital, 717
;
laminar, 718

;

pyramidal or punctated, 718; senile, 721

Cataract glasses, 727
Catarrh of the tympanum, 762

Catarrhal conjunctivitis, 689

Catgut, carbolized for ligature of arteries, 119

Catheter, tying in a, 790

Catheter, Eustachian, 760

Catheterizntion, 787; forced, 780, 791

Catheter-sound, 808
Caustic treatment of caries, 433

; naevus, 361
;

rodent ulcer, 416
; syphilis, 395

Cauterisation en fldches, 902

Cautery, actual, 866
;

in ovariotomy, 856
;

in

haemorrhage, 126

Cautery, galvanic, 901
;

in fistula, 659
; poten-

tial, 901

Cautery, operations for piles by, 656

Cerebral diseases spreading from the ear. 764

Cervix femoris, fracture of, 289

Chancre, hard, 396
; sloughing, 395

;
soft. 394

;

of lip, 409, 582

Charbon, 891

Charriere's guillotine, 585

Chass.-iignac's tubercle, 541

Cheiloplnsty, 913

Chest, gunshot wounds of, 340; injuries of, 217

Chilblains, 891

Childcrowing, 674

Chimney-sweep's cancer, 842

Chloasmn, 876

Chloroform, 871

Chopart's amputation, 927

Chordee, 387, 389

Choroiditis. 734
Chronic abscess of bone, 429

; mammary tu-

mor, 861
;
rheumatic arthritis, 471

; ulcers,

418

Cicatrices, 44, 419; contraction of, 420, 912;
excess of, 419

;
keloid of, 419

; neuralgia of.

419
;
tumors of, 420

;
ulceration of, 419

Cicatrices of cornea, 708

Cicatrization, 44

Cilia, malposition and redundancy of, 686

Ciliary body, injuries of, 738

Circumcision. 843
Cirsoid aneurism, 527

Civiale's lithotrite, 817; urethrotome, 797

Clamp, Mr. Lee's, 605; for ovariotomy, 856

Clamp and cautery, operations for piles with,

656

Clavicle, dislocation of, 270; ,,f both .-

271
;

excision of. '.K'.l . fn.-t

greenstick fracture -it".

Cle'mot's operation For harelip. 572

Clergyman's sore throat, 675

Clitoris, hypertrophy of, 846
Cloacae in bone, 435

Clots, "active and passive," in aneurism, 533
Clove-hitch, fluil

Clover's crutch for lithotomy, 809; lithotrity
syringe, 820

Clubfoot, 505; relapsed, 513: see alto Talipes.
Olubhtmd, 514

Coagulating injections in aneurism, 538

Coccyx, fracture of, 244
Cold abscess, 55

; ulcers, 412
Cold for arresting haemorrhage, 125; for local

anaesthesia, 905
Coles's artery compressor, 557

Collapse, 128

Collar, treatment of fracture of thigh by, 302
Colles's fracture. 267
Colloid tumor, 375

Colotomy, 614, 665

Complications of fracture, 143

Compound cysts, 351

Compound fracture, 138

Compound di>location, 153; of elbow. 284; of

shoulder, 279

Compression of the brain, 178

Compression treatment of aneurism, 535
Concussion of the brain, 176; of the spine, 191

Condyles of femur, fracture near, 303
;
of hu-

merus, fracture of, 261

Condylornata, 662, 887
;
of meatus of ear, 758

Congenital cataract, 717; cysts, 352; of blad-

der. 7fi9
; dislocation of hip, 478; hernia,

618; hydrocele, 829; inguinal hernia, 640;
syphilis, 407; tumors of the tongue, 609

Congestion, 33
Conical cornea, 710

Conjunctiva, diseases of, 688

Conjunctiva] tumors, 697

CoDJunot iritis, catarrh a 1,686 ; contagious, 693 ;

diphtheritic. 69tt; Egyptian. 693
; epidemic,

693; gonorrhceal, 690
";
infantile. 689 ; phlyc-

tenular, 696
; purulent, 689, 690

; simple.689
Consecutive aneurism, 525

Contagious ophthalmia, 693
Continuous suture, 899
Contracted cicatrix, 420, 912; palmar fascia,

514
Contraction of bowel after strangulation, 637

Contre coup, fracture by, 169

Contusion, 39
;
of arteries, 107

;
of buttock,

240
; of scrotum, 247

Copaiba, administration of, 392

Coracoid process, fracture of, 257

Cord, scrotal, affections of 830
;
haematocele

of. 831 ; hydrocele of. 830

Cord, spinal, implication of, in disease, 485

Corns. 886
Cornea diseases of, 698

;
abscess of. 706

;
acute

ulcers of, 707
;
cicatrices of, 708

; conical,

710: flattening of, in ophthalmia. 6l3
;
im-

plication of. in ophthalmia. 690, 692
; opacity

of, 703; suppuration of 705; wound t. 7-l< !

Coronoid process of jaw, fracture of, 198

Coronoid process of ulna, fracture of, 266 ;
in

dislocation of elbow, 281

Coryza, chronic, 597

Costal cartilages, fracture of, 222

Coxeter's extractor, 337
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Cracks of lips, 581

Cranium, tumors of, 580
;

see also Skull.

Crepitus of fracture, 140

Cripps's splint for fractured femur, 300

Croup, 673
Crude tubercle, 378

Crutch, Clover's, for lithotomy, 809
Cubebs in gonorrhoea, 392

Cupping, 903

Curvature, angular, 485
; lateral, 491

Cutaneous cysts, 351
; congenital. ^52

Cut throat, 203

Cyanche tonsillaris, 584
; trachealis, 673

Cyst, congenital, of bladder, 769

Cystic disease of breast, 862, 863
; testicle, 835

Cystic enchondrotna, 358

Cystic tumors, 349
; compound, 351

;
of bone,

440; of broad ligament, 852
;
of jaws, 589;

of labia, 846
;
of ovary, 852

Cystigerous cysts, 353; of ovary, 853

Cystic oxide, 802, 804

Cystitis, 773

Cystocele, vaginal, 849

Deafness, diagnosis of its source, 761
; syphil-

itic, 764

Degeneration of muscles, 502
Delirium tremens, 91

Demarcation, line of, 76

Deposits, secondary, 61 ; urinary, 801

Depressed fracture of skull, 167; trephining
for, 170

Dermal cysts, 353
Dermal tumors of ovary, 853 ; testis, 838
Desault's splint for fractured femur, 299

Diaphragm, gunshot wound of, 342

Diaphragmatic hernia, 652
Diffuse inflammation, 70

Diffused aneurism, 525
; bony tumor, 450

Digital compression in amputation, 909
;
of

aneurism, 535
Dilatation of stricture, 788; rapid, 788; for-

cible, 796

Diphtheritic conjunctivitis, 696
Direct inguinal hernia, 646
Direct ophthalmo^copic examination, 727
Discission of the lens, 719

Dislocation, general pathology of, 154
;

of

acromion, 271
;

of ankle, 328 ; of astragalus,
330

;
of carpus, 285

;
of clavicle, 270

;
of

elbow, 280; of fingers. 287; of hip, 315; of

humerus, 271
; partial, 279

; compound, 279
;

complicated wiih fracture, 276; of knee,

325; of lens, 740; of metatarsus, 333; of

patella, 326
;
of pelvis, 243

;
of phalanges

of foot, 333; of radius, upper end, 283;
lower end, 284; of ribs. 292; of semilunar

cartilages, 327
; suhastragaloid, 331

;
of tar-

sus, 333
;
of thumb, 285 ;

of tibio-fibular

joint, 327
;
of ulna, 283 ; of vertebrae, 188

;

of wrist. 284
Dislocation, congenital, of hip, 478
Dislocation in hip disease, 477

Dislocation, partial, and osteo^irthritis, 472

Displacement of fracture, 140

Dissecting aneurism, 527
Dissection warts, 888 ; wounds, 93
Distal ligature in aneurism, 540

Dog. hydrophobia in the, 102

Dolbeau's perineal lithotrity, 816
Dorsutn ilii, dislocation in, 315
Double vision, 741

Double-headed roller, 895

Drilling ununited fracture, 151

Dropsy, ovarian, 854; of joint, 462

Dry gangrene, 76

Duchenne's disease, 504

Duodenum, ulceration of, in burns, 134

Dupuytien's classification of burns, 131; en-

terotome, 639
Dura mater, fungous tumor of, 580
Durnam's tracheotomy canula, 682

Dysphagia, nervous, 611

Dysphonia clericorum, 675

Dyspnoaa in wound of lung, 341

Ear, diseases of the, 756
; foreign bodies in, 196

E ir-ring, tumors in puncture of, 756
Earle's bed, 295
Eburnation of joint ends, 471

Ecraseur, the, 606
;

in fistula, 659

Echthyma, 879

Ectropium, 687

Eczema, 872; impetiginodes, 879; syphilitic,
872

Eczematous ulcer, 413
Elastic ligature in fistula, 659

Elbow, amputation at, 918
;
excision of. 932

;

subperiosteal, 933
;
diseases of. 483

;
disloca-

tion of, 280
; fractures near, 262

;
inflamma-

tion of bursa of, 500

Electrolysis in nagvus, 361

Electro-puncture of aneurism, 538

Elephantiasis, Arabum, 885
; Graecorum, 884

;

of scrotum, 841

Elevated fracture of skull, 168

Elevator, 184

Embolism, 79, 522

Emigration of leucocytes, 36

Emmetropia, 754
Emotional contractions, 516

Emphysema, 220
;
in wound of lung, 341

Encephalitis, traumatic, 181

Encephalocele, 580

Encephaloid cancer, 372

Enchondroma, 357, 445
; ossifying, 449; of jaw,

591; of septum nasi, 599 : of testicle, 836

Encysted hernia, 642; hydrocele, 830

Endoscope, the. 809

Enlarged prostate, 779
; tonsils, 584

Enterocele, 617

Eutero-epiplocele, 617

Enterotome, the, 639
Entrance and exit wounds, gunshot, 333

Entropium, 686
Enucleation of eyeball, 739; of naevus, 361

Enuresis, 800

Eperon, the, in artificial anus, 639

E|,ididymitis. 833

Epigastric artery, wound of, in paracentesis,
616

Epiphyses, separation of, 139

Epiphysis, lower, of femur, separation of, 303;

upper, of femur, disjunction of, 295
;
lower of

humerus, separation of, 263
; upper of hu-

merus, separation of, 251

Epiplocele, 617

Episcleritis, 697

Epispadias, 781

Epistaxis, 596

EpHhelioma, 374 ; of bone, 444

Epulis, 590

Equinia mitis, 100

Erethism, mercurial, 399

Eruptions, bullous, 877; exanthematous, 870;

ha3inorrhagic, 871
; papular, 880

; parasitic,



INDEX. '.'.-,1

874
; pustular, 878 ; secondary syphilitic.

401 ; squamous, 882; tertiary syphilitic.
405

; tubercular, 882
; vesicular, 872

;
xero-

dermatous, 886

Erysipelas, 67
; phlegmonous, 70

;
of scalp, 159

Erythema. 67
; laeve, 67 ; intertrigo, 67

; fugax,
67

; nodosum, 68
Esmarch's bandage, 909

Ether, SUM.
;

.-.s local anaesthetic, 905
Eustachian catheter, the, 760
Eustachian tube, examination of, 760
Exanthematous eruptions, 870 : jaw-necrosis,

587

Excisions, 929
; subperiosteal, 930

;
of ankle,

943; of astragalus. 945; of clavicle, 931
;

elbow, 982; hip, 937; knee, 938; metatar-

si! 1 bones, 910; os calcis, 946; os uteri, 852;

scapula, 931
; shoulder, 929

;
wrist. 935

Excision in osteoarthritis, 472
Exclusion of pupil, 713

Exfoliation, 435

Exostosis, 358, 447
; ivory, 447

; cancellous,

449; diffused, 451
;
of external meatus, 758;

of jaw, 591

External haemorrhoids, 654
; urethrotomy, 795

Extra-capsular fracture of femur, 289
;

of hu-

raerus, 259

Extraction of cataract, 722; haemorrhage after,

726

Extra-peritoneal operation for hernia, 631

Extravasation in scalp, 157; below the skull,

162
;
in arachnoid cavity, 165

;
in the brain,

166

Extravasation of urine, 785

Extremity, lower, injuries of, 288
; upper, in-

juries of. 250

Extremities, gunshot wounds of, 343
Exuberant scars, 419; ulcers, 418

Eye, contusion of, 739
;
diseases of, 683

;
enu-

cleation of, 739
; injuries of, 737

; paralysis
of muscles of, 748

;
tumors of, 735

Eyeball, rupture of, 740; tension of, 729

Eyelashes, malposition and redundance of, 686

Eyelids, diseases of, 684
;
wounds of, 687

Face, gunshot injuries of, 339
; injuries of, 195

Facial bones, fracture of, 196

Faecal fistula in hernia, 635, 638
;
from iinper-

forate anus, 6n'6
;

at umbilicus, 616

Faeces, iinpaction of 613
False aneurism, 526

; joint after fracture, 149;

passage (urethral), 788

Farcy, 98
Fascia of palm, contraction of, 514

Fatty tumors, 354

Favus, 875

Female, lithotomy in the, 816
;

diseases of

organs of generation, 845
Femoral artery, aneurism of, 554

; ligature, of

common, 555; of superficial, 555, 566
Femoral hernia, 647

Femur, fracture of neck of, 289
;
of upper end

of, 295
;
of lower end, 303

;
of shaft, 298

;
in

childhood, 302

Femur, iinpaction of, in acetabulum, 244

Fenestrated lithoirite, 817

Fergusson's knot for strangulation of naevi, 362

Fever, hectic, 64; inflammatory, 35, 46;

miliary, 872
; urethral, 795

Fibrinous calculus, 806
Fibrocellular tumor, 356

Fibrocystic tumor, 356 ;
of bone, 451

Fibroplastic tumor, 367; of breast, 863

Fibrous anchylosis, 472
Fibrou- polypus of no-.-, 601
Fibrous tumor, 355

;
of uterus, 851 : diagnosis

from ovarian tumor, 854
Fibula, dislocation of head of, 327

;
fracture

..f, :;n

Figure of 8 bandage. 895

Fingers, iimpiit.-itioiiof. '.M9
; dislocation of, 287

Fissure of anus, 660
;
of lip, 581

Fissured palate, 574
Fistula, 58

; ante-scrotal, 794 ; in ano. 57
;

faecal, in hernia, 635, 638; fa-cal. from im-

perforate anus. 666
; lachrymal. T'.n

; lym-
phatic, 566

; in perinaeo, 785, 794 ; recto-

urethral, 814; recto-vaginal. HI4
; salivary,

195; umbilical, 616; urinary, 7H5. 794;
vesico-intestinal, 776

;
vesico- vaginal, 849

Fit, hysterical, 383
Flat foot, 512
Flexion in aneurism, 537; in reduction of dis-

location of hip, 316, 323, 325

Fluctuation, 55

Focal illumination for detection of cataract,
723

Fd-t.-.l tumor of testis. 838
Follicular granulations in epidemic ophthal-

mia, 693
Follicular laryngitis, 675

Foot, amputation of, 926
;
dislocation of, from

astragalus, 331

Forced catheterization. 780, 791
Forcible taxis, dangers of, 621

Forcipression, 125

Forearm, amputation of, 918; aneurism in the,
549

;
dislocation of, backwards at elbow,

281
;
fractures of 264

Foreign bodies in abdomen, 235
;

in air-pag-

s;ige, 208 ; in bladder. 249
;
removal of, 823

;

in ear, 196
;

in eyelids, 737
;

in hand, 251
;

in intestine, 238; in nose, 196
;

in oesopha-

gus, 214
;
in rectum, 249

;
in stomach, 237

;

in thorax, 225; in urethra. 249; in vagina,
249

;
introduction of, for cure of aneurism,

538
Fourtailed bandage. 895

Fractures, general pathology of, 137
; simple,

138; compound, 138; transverse, 138; ob-

lique. 138; dentated, 138: greenstick, 138;

impacted, 140
Fraciures of the astragalus, 315; carpus, 269;

clavicle, 252
; coccyx, 244

;
costal caitilages,

222; facial bones, 196; femur, 296
; fibula,

311
; foot, 3'4

; forearm. 264
; humerus. 258;

jaw, 196
; larynx. 207

; leg, 310 ; malar bone,

197; metacarpus, 269: metatarsus, 315;
neck of femur, 289

;
union of, 294

; olecranon,
264

;
os calcis, 314

;
ossa nasi, 196

; p.tdln,
306

; pelvis, 241
; phalanges of hand, 269 :

foot, 314; radius, 266; ribs, 218; scipula,
256

; skull, 167
; spine. 186

;
sternum. 222;

tibia, 311; trochanter major, 295
; ulna, 266;

zygoma. 197
; Colles's, 267; Pott's, 325

Fracture-box. 314

Fnicture of exostoses, 450

Fracture from necrosis, 438

Fracture, union of, 144; ununited, 148

Fracture, spontaneous, 459

Fragilitas ossium. 458

Fragments, impaction of, after lithotrity, 821

Frarnboesia, 886
Frontal sinus, fracture of, 168

Frostbite, 81

Fulminating glaucoma, 728
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Fundus of hernia! sac, 618

Fungous tumor of dura mater, 581

Fungus haematodes, 372
Funicular canal, patency of, 726
Fusible calculus, 805
Fusiform aneurism, 526

Gag, Hutchinson's, 606
Galactocele. 864

Galaotorrbcea, 861

Gall-bladder, rupture of, 233

Galvanic cautery, 901
;
in fistula,, 659

Galvano-puncture of aneurism, 538

Ganglion, 501
; compound palmar, 502

Gangrene, 75
; dry, 76

; moist, 76
;
traumatic.

75
;
from embolism, 79

; hospital, 81 ; senile.

84; of hernia, 619; treatment of, 634
;

of

penis, 844
;
after ligature of artery, 118

Garters, lithotomy, 809

Gastrotomy, 238; for obstruction of bowel, 614

Gastrostoray, 239
Gelatinous polypus, 599
Genuflexion in popliteal aneurism, 558
Giant celled sarcoma, 365
Giraldes's operation for harelip, 573

Glands, inflammation of, 566
; sympathetic

affections of, 567
; strumous, 567; syphilitic.

404: cancerous, 568; inguinal, diagnosis of,

from hernia, 649

Glanders, 98

Glaucoma, 728

Gleet, 388
; treatment of, 384

Gliome, 735

Globus hystericus, 383

Glossitis, 610
Glue splint, 897
Gluteal aneurism, 553

Goitre, see Bronchocele.

Gonorrhoea, 387
;
in female, 392

; treatment of,

891
Gonorrhoea! ophthalmia, 690

; orchids, 833
;

rheumatism, 389
Gordon's splints for fracture of radius, 268

Gout, rheumatic, 471

Gouty ulcer, 414

Grafting of skin, 421

Granulations, 44

GranuLitions of conjunctiva, follicular, 693;
papillary, 695

Gray tubercle, 377
Greenstiek fracture, 138

Grilti's amputation, 924

Guillotine, tonsil, 585
Gum-and-chalk splint, 897
Gum boil, 586

Gummata, 406
; of the tongue, 609

Gunshot wounds, 334
Gutta percha splints, 898

Hsematocele, 831 ; of the cord, 831
Haemntoma. 39; auris, 756

Haematuria, 767; in gonorrhoea, 389

Haemophilia, 105

Hsemopty.-is in wound of lung, 341

Haemorrhage, 105; habitual, 107; arterial,

112; venous, 112; recurrent, 118; prostatic,

778; secondary, after ligature of artery, 115,
534

Haemorrhage, means ot' restraining, 909

Haetnorrhngia, 871

Haemorrhagic diathesis, 105

Haemorrhagic ulcers, 418

Haemorrhoids, 654; urethral, 845

Haemostatics, 125

Haamothorax, 221, 341

Hainsby's harelip truss, 574

Hand, foreign bodies in, 251
Hard chancre, 396

Harelip, 569
; double, 573; complicated, 573

Harelip suture, 899
Head, gunshot wounds of, 338

; injuries of, 157

Healthy ulcer, 412
Heart, wounds of, 225

; rupture of, 228
Heat, in inflammation, 34
Hectic fever, 65

Hernia, 617; gangrene of, 619; inflammation
of, 619; incarcerated, 618; strangulated,
618 ; radical cure of. 629

; see also the
various forms, as Inguinal, Femoral.

Hernia cerebri, 182; of the lung, 224; testis,
835

Hernia knife, 631
Hernial sac, hydrocele of, 830

Herniotomy. 630

Herpes, 873; zoster, 873; of lip, 581

Ilesselbach, triangle of, 646

H^terologous tumors, 348

Hey's saw, 184

Hide's felt splint, 898
Hilton's nasal snare, 600

Hip, amputation at. 922
;
disease of, 475

;
con-

genital dislocation of, 478; dislocations of,

313
;
excision of, 937

; subperiosteal, 938

Hodgkin's disease, 568
Holt's instrument for forcing a stricture, 796

Homologous tumors, 348
Horns, 888
Horsehair probang for oesophagus, 216

Hospital gangrene. 82
Housemaid's knee, 498
Humerus, dislocation of, 271

;
fracture of, 258

Hunterian chancre, 396
; operation for an-

eurism, 532
Hutchinson's gag, 606

Hydatids in bone, 452
; breast, 864

; liver, 617

Hydrencephalocele, 580

Hydrocele. 726; congenital, 829; infantile,
829

; of the cord. 830
; encysted, 830

Hydrocele of hernial sac, 830

Hydrocele of the neck, 349

Hydrophobia, 100

Hydrops articuli, 462

Hydrosarcocele, 830

Hymen, imperforate, 844

Hyoid bone, dislocation and fracture of, 206

Hypermetropia, 754

Hypertrophy, congenital, of the tongue, 609

Hypertrophy of bone, 457

Hypochondri.-.sis, sexual, 839

Hyponarthetic apparatus, 143

Hypospadias, 781

Hysteria, 382

Hysterical aphonia, 678
; contractions, 516

;

fit, 383
;
disease of joints. 474

Hysterotomy, 851

Ice. application of, in strangulated hernia, 622
I -e and salt as an anaesthetic, 905

Ichthyosis, 886
; linguse, 608, 609

Iliac arteries, ligature of, 551
liiofemoral aneurism, 554
Ilium, fracture of, 241

Impacted fracture, 140

Impaction of faeces, 613; of fragments after

lithotrity, 821

Impassable stricture, 790
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Imperforate anus, 6fi5
; hymen, 844

; vagina,
845

Impetigo. 878
; syphilitic, 879

Incarcerated hernia, Ills

Incision of inembrana tympani, 762

Incomplete fracture, see Greenstick Fracture.

Hernia, see Bubonocele.
Incontinence of urine, 799

Incurvation of tarsal cartilage, 686
Indian operation of ihinoplasty, Sill

Indirect ophthalmoscopic examination, 728
Indolent ulcers, 4 IS

Indurated annular stricture, 784

Infantile hernia, 642; hydrocele. 829; leucor-

rhoea, 393
; paralysis, 503 ; purulent oph-

thalmia, 689; syphilis, 407

Infants, non-congenital syphilis in, 409

Infiltrating cancer of bone, 442
Inflamed bowel in hernia, treatment of, 634

;

hernia. 619
; ulcers, 418

Inflammation, 33

Inflammatory ulcer. 412
Inflation of tympanum, 760

Infra and supra-condyloid fractures of humerus,
263

Ingrowing toenail, 892

Inguinal aneurism, 554
; hernia, congenital,

640; direct, 646; encysted, 642; infantile,
642

; oblique, 640, 645
;
in the female. 646

;

truss, 625

Injections, coagulating, in aneurism, 538; in

naevus, 361
;

in gonorrhoea, 391; of hydro-
cele, 828 ; of bone, their diagnosis, 443

Innominate artery, aneurism of, 539
; ligature

of, 54 o

Inoculation for pannus, 698
;

of secondary
syphilis, 404

; syphilitic, 410
Insufflation for polypi, 601

;
of invaginated

bowel, 615

Intention, first, 41
; second, 42

; third, 45
Intercostal artery, wound of, 227

Internal ear, affections of, 764
; haemorrhoids,

654; operations for, 655; mammary artery,
wound of, 227

; strangulation, 612
;
urethrot-

omy, 797

Interrupted suture, 899

Intertrigo, 67

Interstitial cancer of bone, 443 : keratitis, 704

Intestine, gangrene of, in hernia, 619
; perfora-

tion of, in hernia, 619; protrusion of, from

wound, 236
;
internal strangulation of, 612

;

rupture of, 231, 622
;
suture of, 237 ; uicera-

tion of, in hernia, 619

Intracapsular fracture of femur, 289
;
of hu-

merus, 258

Intracoracoid dislocation of shoulder, 273

Intracranial suppuration, 160

Intussusception, 614

Invagination of dead bone, 434
;
of intestine,

614
Iodide of potassium in syphilis. 400, 405

Iodine, injection of, in hydrocele, 829

Iridectomy, 701, 703, 709, 715, 725, 731

Iridectomy forceps, 725

Iridochor.-iditis, 716

Iris, adhesions of, 712
;
colobouia of, 711

; cysts
and tumors of, 711

;
inflammation of, 711

;

wounds of. 740

Iritis, 711; serous, 716; from solution of

cataract, 717

Irreducible hernia, 618, 622

Irrigation of wounds, 52

Ischiatic hernia, 653

'.Mill

Itch, M77

abscess, 658

Jaws, closure of, 593
;

n >r>
; ex .

anthematoiis. 57 : removal .,f. :,'.'_ . (IIIIIMM

f,

Jaw, lower, dislocation of, 200 ; fracture of
197

Jaw. upper, removal of, for nasoph ,

polypus, (KM

Joints, diseases of, 459 ; xee alto the n .

the various joints and of special a :

:

asSynovitis, Arthritis, etc. ; wntin<i

Jugular vein, wounded in t'rai-tun- M! clavicle,
253

Junks, 142
Juvenile incontinence of urine, 800

Keloid, 885
;
tumors of auricle, 756

;
of scars,

419

Kelotomy, 630

Keratitis, 701
; interstitial, 704

; suppurative,
705

Kidney, diseases of, 766
; rupture of, 234

;

stone in, 766

Knee, amputation at, 923
; diseases of, 459-

474; dislocation of, 325; excision

fracture into. 305
; gunshot wounds .

wounds of, 289

Knock-knee, 457, 514

Kyphosis, 493

Labia, abcess in, 393
;
adhesion of, 845; cysts

of, 846; hypertrophy of, 846; injuries of,

248
;
tumors of, 846

Laceration of the brain, 180

Lachrymal apparatus, diseases of, 750
; fi<tula,

750

Licteal abscess, 859

Lacunar abscess, 388

Laminar cataract, 718

Lr.pisdivinus, 693

Laryngismus stridulus, 674

Laryngitis, 671 , chronic, 674 ; follicular, 675
;

phthisical, 674
; syphilitic, 675

Laryngoscopy, 669

Laryngotomy. 680

Laryngo-tracheotomy, 680

Larynx, burn of, 214
;
contusions of, 200 ; dis-

eases of, 669
; extirpation of, 678; frctures,

of. 207
;
scald of, 214

;
tumors of, 67t>

Lateral curvature, 491

Laughing gas, 908
Leather splints, 898

Lee's, Mr. H., clauip, 605
; amputation of leg,

925

Leg, amputation of, 924; fracture of. .'Ill ;

compound, 312

Lens, diseases of, 717; dislocation of, 740;
wounds of, 740

Lentigo hepatica, 876

Lepra, 882

Leprosy, 884

Leucocytes, emigration of, 36

Leucorrhoea. infantum, 3'.t3

Lichen, 880
; syphilitic, 880

Ligature, for aneurism, causes of failure of,

684; of arteries, 114; repair after, 115;

gangrene after, 118; elastic, in fistula, 659;
of ncovus, 3(50

; subcutaneous, 3t>2 ; round

penis, 248
;
of piles, 656. For ligature of

special arteries, see their names.
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Lightning stroke, 136
Lime in eye, 741

Linear extraction of cataract, 724
Linear knife for cataract, 724

Lingual artery, ligature of, 543

Lip, chancre of, 410
;
diseases of, 581

Lipotna, 355
; nasi, 594

Lister's method of dressing wounds, 49
Liston's tenaculum, 121

; thigh splint, 300
Lithate of ammonia calculus, 804

Lithates, deposit of in urine, 801
Lithic acid deposit in urine, 801; calculus,

803

Lithotomy, lateial, 810; median, 814; peri-

neal, 815; hypogastric, 816; causes of death
after. 814; rectal, 815; in the female. 816

Lithotomy and lithotrity compared, 809

Lithotomy garters, 809

Lithotrites, 817

Lithotrity, 817; complications after, 821; re-

moval of fragments in, 822; perineal, 816
Littre's operation, 614

Liver, hydatid tumors of, 617
; rupture of, 233

Liverspot, 876
Lobular induration of breast, 860
Local anaesthetics, 905

Locally malignant tumors, 348
Loose bodies in tunica vaginalis, 831

Loose cartilages, 4(59
; operation for, 470

Lordosis, 494
Lower extremity, injuries of, 288
Lower jaw, removal of, 593

Lumbar abscess, 487
Lumbar hernia, 653

Lung, gunshot wound of, 340
;
hernia of, 224

;

rupture of, 228
;
wound of in fractured ribs.

220

Lupous ulcers, 415

Lupus, 883
; erythematous, 884

; exedens, 884
;

impetiginous, 884
; non-exedens, 884

;
stru-

mous, 884; syphilitic, 884

Lymphadenoma, 568

Lymphatic fistula, 566

Lymphatics, inflammation of, 566

Lympho-sarcoma, 568

Lyssi in hydrophobia, 103

Maclntyre's splint, 314

Macroglossia, 609

Macula;, 886
Maisonneuve's instrument for urethrotomy,

798

Malacosteon, 453
Malar bone, fracture of, 197
Male bivast, diseases of, 867

Malformations, see the names of the organs
affected, as Pharynx, Rectum, etc.

Malgaigne's hooks lor fracture of patella, 308

Malignant pustule, 891
; polypus of nose, 603;

tumors, 348

Mammary abscess, 860; artery, internal, wound
of, 227; tumor, chronic, 8b'l

Mammillti, see Nipple.

Manipulation of aneurism, 538

Many-tailed bandage, 896
"
Masse, reduction en," 622, 636

Mastoid cells, disease of, 763

Maxilla, see Jaw.
Meatus, external, inflammation of, 757
Median lithotomy, 814

Mediastinum, wound- of, 225

Medull.iry cancer, 372

Medullary tissue of bone, inflammation of, 426

Meibomian glands, obstruction of, 684
Melancholic form of scrofula, 379

Melanosis, 366, 373
Membrana tyrapani, artificial, 759

;
examina-

tion of, 757
;
incision of, 762

; perforation
of, 758

Meniere's disease, 765

Meningeal artery, middle, haemorrhage from,
163

; ligature of, 163

Meningocele, 579

Mentagra, 876
Mercurial erethism, 399

; inunction, 398
;
va-

por bath, 400

Mercury in congenital ophthalmia, 690
; iritis,

715; syphilis, 398
Mesenteric artery, superior, aneurism of. 550

Mesentery, rupture of, 621

Metacarpus, fracture of. 269
Metatarsal bones, excision of, 946

Metatarsus, dislocation of, 333
;
fractures of,

.315

Microsporon Audouini, 875; furfurans, 876;
mentagrophytes, 876

Miliaria, 872

Miliary tubercle, 377

Milk, irregularities of secretion of, 861
Milk cysts, 864
Minor surgery, 893
Mocmairi lever truss, 626

Moles. 886
Mollities ossium, 453

Molluscum, 883

Monteggia's dislocation of hip, 325
Morbus coxarius, 475

Moxa, 901
Mucous cysts, 350 : polypus, 599

; sarcoma,
366

; tubercle, 366, 402. 662
;
of the tongue,

608

Mucus, accumulation of in tympanum, 762
;

ropy, in cystitis, 774

Mulberry calculus, 804

Mumps, orchitis. after, 833

Muscles, atrophy of, 502
; progressive, 502

;
in-

flammation of, 497; rupture of, 218, 496;
tumors of, 504

Myeloid tumor, 364

Myopia, 755

Myxoma, 366

Nsevus, 360; degeneration of, 364; of lip,

581 ; of the tongue, 609

Nails, ingrowing, 892
;
avulsion of, 893

; pso-
riasis of, 892

Nasal bones, fracture of, 197
Nas.il douche, 598; duct, obstruction of, 750

Nasopharyngeal polypus, 601

Navel, fee Umbilicus.

Neck, gunshot wounds of, 340
; injuries of,

203

Neck of femur, fracture of, 281
;
of hernial

sac, 618
;
of humerus, fracture of, 258

;
of

scapula, fracture of, 256

Necrosis, 433
; acute, 436; operations for, 436;

fracture from, 438

Needle, aneurism, 114
Needie in hand, 251

Nelaton's operation for harelip. 512
; probe,

336
;

test for dislocation of bip, 477

Nephralgia, calculous, 766

Nephritis, 766

Nephrotoray, 767

Nerves, wounds of, 517; cranial, injuries -of,

183
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Nervous aphonia, 678; deafness, 764
; diseases,

383; dysphagia. 611

Net-celled sarcoma, 366

Nettlerash, 871

Neuralgia. 518; of joints, 474; of scars, 419

Neuralgic ulcers 4 18

Neuritis, optic, 733

Neuroma, 520

Neuromimesis, 383

Neurotomy, 519

Nipple, epithelioma of. 867; eruptions of, 867;
malformations of, 867; retraction of. 865

Nitric acid, treatment of piles by, 655
Nitrous oxide, 908

Nodes, 423
; struinous, 440

Nodosity of joints, 471

Notna, 85

Nose, absence of, 595; diseases of, 594; foreign
bodies in, 196; malformations of, 595; op-
eration for restoration of, 911 ; plugging of,

596

Nystagmus, 717

Oblique inguinal hernia, 640
Obstruction of intestine, 613

; operations for,

614
Obturator artery, irregular distribution and
wound of, in femoral hernia, 648

; foramen,
dislocation of hip into, 322

; hernia, 651

Occlusion of arteries, 523
Odontoid process, displacement of, in diseased

spine, 491

Odontomes, 588
(Edema of scrotum, 841

GSdematous ulcers, 418

GKsophagotomy, 216

Oesophagus, foreign bodies in, 215
; pouch of.

610
;
stricture of, 610

Olecranon, fractures of, 264

Omental sac in hernia, 634, 650

Oinentum, adhesions of in ovarian disease,

857; protrusion of from wound, 237; treat-

ment of in strangulated hernia, 635

Onychia, 892; syphilitic, 892

Onyx, 706

Ophthalmia, see Conjunctivitis ; strurnous, 6i'9;

sympathetic, 738

Ophthalmoscope, the, 727; use of for detecting
cataract, 722

Optic nerve, injuries of, 183

Optic neuritis, 733

Orbit, pulsating tumors of, 544; wound of, 171

Orbital aneurism, 544

Orchitis, 832; chronic, 834; syphilitic, 834;
scrofulous, 834

Organization from inflammation. 38; of blood,
39

Os calcis, diseases of, 481
;
excision of, 945;

subperu*teal, 945; fracture of, 314
Os uteri, excision of, 852

Osteoaneurism, 452

Osteoarthritis, 471

Osteornalacia, 453

Osteomyelitis, 426
; chronic, 428

Osteoplaslic staphyloraphy, 579

Osteoporosis, 458
Osteoid cancer, 373, 442

Ostitis, 422

Otoscope, the. 760
Outer table of skull, fracture of, 168

Ovariotomy, 856
; mortality of, 858

Ovary, tumor of, 852
; suppuration in, 853

Oxalate of lime calculus, 804
; deposit in urine.

Oztena, 598

P.i'm. inflammatory-, 31

Palate, fissure of. '.'.71

Palmar urcli. wound of, 251
;
faacia contracted.

514; ganglion. 502

Pannus, c.'.is

Papillary granulations of coi.juncti vi, 95
Papul.n- (-nipt ions, 880
Paracentesis abdominis. 616; pericm i

thoracis. 228; of anterior churol..

in ovarian dropsy, 855
Paraffin splints, 897

Paralysis of bladder, 799
;
of ocular i:

748; infantum, 5(>-'i . pMUdo-hypcrtrophin,
504

; infantile, of hip, 479
Para phi mosis, 388
Partial dislocation of shoulder, 279
Passive congestion, 33
Pasteboard splint, 897

Patella, dislocation of, 326
; enlarged bursaof,

498
; fracture of. transverse. 306

; union of,

308
; vertical or Y-shaped, 309

; compound.
309

Pedicle, treatment of, in ovariotomy, 857
Pelvis, deformity of, in rick- ts. 456 ; disloca-

tions of, 243; fractures of, 241 : injuries of

the, 240

Pemphigus, 877; syphilitic, 877
Pendulous growths onsynovial membrane, 463

Penetrating syphilitic ulceration of bone, 441

Penis, amputation of, 843
; cancer of. 842 ;

gang-ene of, 844; ligature of, 24*: per.-ist-

ent priapism of, 844
;
wounds of, 247

Perforation of bowel in hernia. 619; of mem-
brana tympani, 758

Pericardium, wounds of, 225 ; paracente.-i.-' of,

226

Perinseal hernia, 653
; lithotrity, 816 ; section,

792

Perinseo, fistula in, 785, 794
;
abscess in, 785,

993

Perineum, injuries of, 247; rupture of female,
847

Periostea! abscess, 425; cancer, 442
Periosteum, transplantation of, 423

Periostitis, 423
; acute, 425

Periostitis of rneatus of ear, 757

Peritomy of conjunctiva in paunus, 698
Peritonitis after hernia, 729

Pen eve's instrument for forcing a stricture,

796

PetechicD, 872
Petit's tourniquet, 909

Phagedena, 82

Ph.igedenic chancre, 396; ulceration of bone,
433

; ulcers, 83

Phalanges of hand, dislocation of. 287 ; frac-

ture of, 269
;

of foot, dislocation of, 333
;

fractures of, 315

Pharyngeal abscess, 490

Pharyngitis, 610

Pharynx, tumors of. 610
;
malformations of,

610

Phimosis, congenital, 843; gonorrhocal, 388;

syphilitic, 395
Phthisis laryngea, 675

Phlebitis. 51)0

Phlebolithes, 566

Phlegmatic form of scrofula, 379

Phlegmonoid chancre, 395



956 INDEX.

Phlegmonous erysipelas, 70

Phlyctenulse of cornea, 699

Phlyctenular conjunctivitis, 696

Phlyzacious pustules, 878

Phosphatic calculi, 804; deposit in urine, 802

Phosphorus necrosis, 586

Photophobia, 699
Phrenic hernia, 652

Pigmentary sarcoma, 366

Piles, 654

Pirogoff s amputation, 927

Pituitary membrane, thickening of, 597

Pityriasis, 882
; syphilitic, 871

; versicolor, 876
Plaster of Paris splints, 898
Plastic operations, 910

Plica polonica, 886

Plugging the nose, 596

Pneumocele, 224

Pneumothorax, 221

Poisoned wounds. 93

Politzer's method of inflating the tympanum,
760

Polypus of ear, 763
; nasopharyngeal, 601

;
of

nose, 599; malignant, 603; of rectum, 661
;

uteri, 850

Pompholyx, 877

Popliteal aneurism, 556

Porrigo, 879
Port-wine injection in hydrocele, 828
Potassa fusa, 902
Potassa cum calce, 900
Pott's fracture, 328

; puffy tumor of. 161

Pouch of oesophagus, 610

Presbyopia, 754

Pressure, for arresting haemorrhage, 125

Priapism, persistent, 844

Primary union, 41

Probang, oesophagus, 215

Projectiles, modern, wounds caused by, 334

Polapsus ani, 657 ; uteri, 849
Proliferous cysts, 353

Proptosis oculi, 544

Prostate, affections of, 776
;
abscess of, 776

;

enlargement of, 779 : inflammation of, 776
;

cancer of, 781
;
division of, in lithotomy, 812

Prostatic calculi, 824
; haemorrhage, 778

Prostatitis, acute, 777
; chronic, 777

Prostration with excitement, 129

Prurigo, 881

Pruritus ani, 661
; scroti, 881

; vulvae, 881

Pseudarthrosis, 149

Pseudocalculi, 805

Pseudohypertrophic paralysis, 504

Psoriasis, 882; of nails, 892; syphilitic, 882

Psoas abscess, diagnosis of from hernia, 649

Psoas, enlarged bursa of, 478

Psydracious pustules, 878

Pterygium, 697

Ptosis, 687
Pubes. dislocation of hip on, 323

; puncture of

bladder above, 780
Pudendal hernia, 653

Puffy tumor of Pott, 161

Pulieys, use of, in dislocation, 278

Pulpy degeneration of synovial membrane, 462

Pulsatile cancer, 452

Pulsating tumor of bone, 452
Puncta lacrymalia, obstruction of, 751

Puncture of bladder above the pubes, 780;
from the rectum, 79 1

Pupil, artificial, 733; exclusion of, 713

Purpur.-i, 871

Pus, 42
;
kinds of, 54

Pustular eruption, 879

Pustule, malignant, 892

Puzzle-toy, use of, in reduction of dislocation
of thumb, 286

Pyaemia, 59
; chronic. 64

Pyelitis, calculous, 766

Pyogenic membrane, 54

Pyramidal or punctated cataract, 718

Quilled suture, 847

Quinsy, 583

Rabies, 100

Radial artery, ligature of, 550
Radical cure of hernia, 629

;
of hydrocele,

828

Radius, dislocation of at elbow, 283
;
fracture

of, 267

Railway injuries, 192

Ranula, 583

--'Rapid'' compression in aneurism, 537

Rapid dilatation of stricture, 788

Rashes, 870
Reaction after collapse, 129

Rectal lithotomy, 815

Rectangular lithotomy staff, 812
Recto-urethral fistula, 814

Recto-vaginal fistula, 849
Recto-vesical fistula, 814
Rectum, diseases of, 654

; foreign body in, 250
;

malformation of, 265
; puncture of bladder

from, 791 ; wound of, 249; in lithotomy,

813; see also the various affections, as Fis-

tula, Polypus.
Recurrent haemorrhage, 118

;
vascular ulcer of

cornea, 699
Red gum, 880
Reduction of dislocation, see Shoulder, Hip,

etc. : of hernia, 621
;
"en masse," 622, 636

Refracture of bone, 153
Relaxed uvula, 585
Renal haeiuaturia, 767

Resection, see Excision.

Residual abscess, 51

Resilient strictures, 795
Resolution of inflammation, 38

Rest, in treatment of aneurism, 531
Retained testis, 825

; hernia with, 641

Retention of urine, 799
;

after lithotrity, 822
;

spasmodic, 798
Reticulated syphilitic ulcer of bone, 441

Retina, affections of, 733

Retinitis, 733

Retraction of nipple, 865
Retractors in amputation, 914
Rheumatic arthritis, 471

Rheumatism, gonorrhoea!, 390

Rhinolithes, 595

Rhir.oplasty, 911

Rhinoscopy, 671

Ribs, fracture of, 218; dislocation of, 223

Richardson's spray producer, 905

Rickets, 455
; operations for, 457

Rigors, 48 : urethral, 795

Ringworm, 874
Rodent ulcer, 416

Ropy mucus, 774

Roseola, 870
; syphilitic, 871

Round-celled sarcoma, 364

Rupia. 878; syphilitic, 878

Rupture, se* Hernia.

Rupture of aneurism, 531 : of artery, 521
;
of

bladder, 244
;
from distension, 786

;
of dia-
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phragm, 652: of eyeball, 740
;
of heart, 228;

of intestines, 231
; by taxis, II 12 1

; of kidney,

234; of liver, 234; of lung, 228; of m-m-
brnna tympani, 758; of perineum. 847; of

spleen, 234; of stomach, 231; of stricture,
7 '.Mi ; of tendons, 496

;
of ureter, 234

;
of

urethra, 246
;
of vagina, 248

Sao. hernia], 617; hydrocele of. 829
;

lacera-

tion of, 621
; omental, 634, 650; operation

for hernia, external to. 632
; strangulation

of hernia by, 633
Sncro-iliac disease, 480

Sago-gr..in granulations in epidemic ophthal-
mia, 693

Salivary calculus, 582
; fistula, 195

Salter's swing for the leg, 313

Sanguine form of scrofula, 379

Sanguineous cysts, 350

Saphena vein, varix of, diagnosis of, from
hernia. 649

Sarcoma, 348, 364
; alveolar, 366

; ginnt-
celled, 365

; net-celled, 366
; pigmentary,

366; round-celled, 364: spindle-celled, 364
;

in bone
;
445

; breast, 863
; eyeball, 735

Snrcoptes hominis, 877
Scab, union under, 45

Scabies, 877

Scalding in gonorrhoea, 387

Scalds, 131
;
of larynx, 214

Scalp, anatomy of, 157
; congenital cysts of,

352
;
contusion of, 157

; erysipelas of, 159
;

sebaceous tumors of, 251
; wounds, 158

Scalp bandage, 896

Scales, see Squamous.
Scapula, excision of, 931

;
fracture of, 256

;

of neck of, 256

Scar, see, Cicatrix.

Scarification in gonorrhreal ophthalmia, 692
Scarlet fever, disease of the tympanum in, 763
Sciatic notch, dislocation of hip into, 318

Seirrhus, 370
; operations for, 370 : of breast,

864
Scissors for skin-grafting, 421

Scoop, lithotomy, 813
Scorbutic ulcers, 414

Scorbutus, 871

Scott's bandage, 462

Scrofula, 377
;
in bone, 439

;
see also Strutna,

Strumous.

Scrofulosis, 379
Scrofulous orchitis, 834
Scrotal truss, 625

Scrotum, cancer of, 842
; elephantiasis of. 841

;

inflammation of, 841
; injuries of, 247

;
in-

dolent tumors of, 836

Scurvy, 872
Sebaceous tumors, 351

Secondary deposits, 61
; haemorrhage after

ligature of artery, 116, 534; syphilis, 401;
treatment of. 404

; union, 42
Semilunar cartilages, dislocation of, 327

Semi-malignant tumors, 348
Senile cataract, 721; gangrene, 84; scrofula,

381
; ulcer, 413

Separation of epiphyses, 139
;
lower epiphysis

of femur. 302 ; upper epiphysis of femur,
296

;
lower epiphysis of humerus, 263

; up-
per epiphysis of humerus, 251

Septicaemia, 59

Septum nasi, diseases of, 599

Sequestrum, 434

Serocystic tumor of breast, 862

Serous cysts, 349
S.-r'MH iritis, 716
St-rniH fiirill "I' MT'ifulll, 379

Serpent bites, 96

Setons, 901; in hydrocH>- 'ruinous

ophthalmia, 7llO ; in ununile i

Setting fractures. I i I

Sent in'< scissor^ 899
Sexual hypnchondriasis, 839
Shackles for lithotomy, 809

Shingles, the, 873

Shortening in hip diseases, 476
Shoulder, amputation at. ill").- diseased of.

482
; dislocation of, 271

; exci.*in

subperioteal, !::i)

Signorini's tourniquet, 537, 909

Silver-stain, 886
Silver sutures, 899

Simple ulcer, 412

Sinus, 58

Skin, eruptions of, 870
;
diseases of append-

ages of, 886

Skin-grafting, 421

Skull, deformity of, in rickets, 456; fractures

of, 167; of base of, 170

Sloughing, 76

Sloughing chancre, 395

Smith's, Mr. H., clamp for piles, 656
Smith's gag for staphyloraphy, 575

Snake-bites, 96

Snuffles, the, 407
Solution of cataract, 717
Soot cancer, 842
Sore throat, syphilitic, 403

Sounding for stone, 807

Sounds, forms of, for stone, 808

Spasmodic retention of urine, 798

Spasmodic stricture, 798

Spasms in gonorrhoea, 389

Spectacles, 727. 753

Speculum, laryngeal, 670

Spermatic canal, tumors of, 841

Spermatorrhoea, 838

Spica bandage. 894

Spina bifida, 495

Spinal abscess. 484
; instruments, 489, 493

Spindle-celled sarcoma, 364

Spine, anchylosis of, 494 ; cancer of, 494
;
con-

cussion of, 191
;
curvature of, 489, 491,494;

from rickets, 455
;
disease of. 484

;
fracture

of, 186
; gunshot wounds of, 339

Spiral bandages. 894

Spiral spring-truss, 626

Spleen, rupture of, 234

Splints, 142, 897

Spontaneous cure of aneurism, 531
; fracture,

459

Sprains of the back, 185; of lower extremity,
288

;
of upper, 250

Spray producer for local anaesthesia, 905

Squaraous eruptions, 882

Squint, 742; divergent, 748
; operation for,

745
; secondary. 744

Staff, lithotomy, 812
"
Stammering," ossophagenl. 61 1

Staphyloma, 708; removal of, 709

Staphyloraphy, 576
; osteoplastic, 579

Starch bandage. 897
Sternal end of clavicle, fracture of, 254

Sternoclavicular joint, diseases of, 482

Sternomastoid muscle, section of. 516

Sternum, fracture of, 222

Selling's knife for lachrymal obstruction, 752
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Stomnch, operation for opening the, 238; rup-
ture of, 231

Stone, sfe Calculus.

Strabismus, see, Squint.
Strabismus hook, 747

Strangulation of hernia, 618 ; internal, 612

Strapping, 53

Stricture of oesophagus, 610 of the rectum,
652

Stricture of urethra, 782 ; rupture of, 796
;

spasmodic, 798

Stricture, seat of, in hernia, 632

Strophulus. 880

Struma, 377
Strumous diseases of joints, 464

; lip, 581
;

ophthalmia, 699; orchitis. 834
; ulcers, 413

Strychnia poisoning and tetanus, 87

Stumps, dressing of, 915

Styes, 686

Styptics, 125

Subastragaloid amputation, 927
; dislocation,

331

Subclavian artery, aneurism of, 545
; ligature

of first part of, 546
;
of second and third

part, 547
Subclavicular dislocation of shoulder, 274
Subcoracoid dislocation of shoulder, 272
Subcutaneous ligature of naevus, 362

;
method

of removing loose cartilage, 4-71

Subcutaneous surgery, see Tenotomy.
Subglenoid dislocation of shoulder, 272

Submammary abscess, 860

Subpectoral abscess, 218

Subperiosteal excision, 426, 930
;
of fracture,

152

Subspinous dislocation of shoulder, 274

Suction, removal of cataract by, 719

Sudaraina, 872

Sulphuric acid treatment of disease of bone,
433

;
of joints, 465

Suppression of urine. 768

Suppuration, see Abscess, Pus
;
beneath the

skull, 160

Suppuration, visceral disease from, 66

Suppurative syphilitic inflammation, 396

Supracoracoid dislocation of shoulder. 275

Suprapubic lithotomy, 815

Suprasternal dislocation of clavicle, 271

Surgical neck of humerus, fracture of, 259

Suspensory bandage, 896
Suture of bowel in herniotomy, 634

Sutures, 53. 899
; continuous, 899

;
inter-

rupted, 899
; quilled, 847

; twisted, 899

Swings for fracture, 143

Sycosis, 876

Symblepharon, 741

Syme's amputation, 926; operation for stric-

ture, 795

Sympathetic irritation, 738
; ophthalmia. 738

Synovial membrane, pulpy degeneration of,

462; pendulous growths from, 463

Synoritis, 460; abscess after, 461; chronic,

463

Syphilitic affections of bone, 440 ;
of larynx,

675
;
of meatus of ear, 758

;
of retina, 733 ;

of tongue, 604, 608
; deafness, 764

; erup-
tions, 401, 406; see also the names of the

various eruptions, as Lichen; fever, 401;
iritis, 712; keratitis, 704; onychia, 892;
orchitis, 834 ;

sore throat, 403 : stricture,

782; ulcers, 414; of the rectum, 664

Syphilis, 394
; congenital, 457

; constitutional,

derived from the foetus, 409
; infantile, 407

;

secondary, 401
; tertiary, 405

Syphilization, 410

T bandage, 896

Tagliacotian operation, 912

Talipes, calcaneus, 512
; cavus, 513; equinus,

507
; v:rtgus, 512

; varus, 509

Tapping the abdomen, 616
;
for ovarian drop-

sy, 855
;
of hydrocele, 827

Tarsal cartilage, incurvation of, 686; ophthal-
mia, 685

; tumors, 684

Tarsus, diseases of, 481
;
dislocation of, 333;

fractures of, 315
Taxis of hernia, 620

;
accidents in, 622

;
for-

cible, 621

Teale'g amputation. 924

Teeth, syphilitic, 408. 705

Temperature in erysipelas, 69
; hectic, 65

;

hysteria. 385 ; inflammation, 34, 48
; inju-

ries of head, 178
;
of spine. 187

;
disease of

joints, 474
; pyaemia, 60

; tetanus, 90
;
trau-

matic encephalitis, 181
; fever, 49

Tenacula, 120; Liston's, 121
; Assalini's, 121

Tendo Achillis, division of, 508
;
in fracture of

the leg, 314; rupture of, 496

Tendons, inflammation of sheaths of, 497
; rup-

ture of, 496
" Tenosinite crepitante," 497

Tenotomy, 505
;
in fracture of leg, 314

Tension of eyeball, 729

Tertiary syphilis. 405

Testicle, abnormal position of, 726
;
absence of,

825
; affections of, 825

;
cancer of, 837

;

cystic disease of, 835 ; dermal tumor of, 838
;

enchondroma of, 836
;

foetal remains in,

838
; injuries of, 248

;
inversion of, 727 ;

removal of, 837
; retained, 825

;
hernia with,

641

Testis, hernia, 835
Tests for calculi, 805

Tetanus, 86
; idiopathic, 87

Thickening of pituitary membrane, 597

Thigh, amputation of, 923
;
fracture of, see

Femur.

Thompson's lithotrite, 817; urethrotome, 798

Thoracentesis, 228

Thorax, foreign bodies in, 225

Throat deafness, 760

Thrombosis, 560 ; connection with pyaemia, 64

Thudichum's method of washing out the nose,
598

Thumb, amputation of, 920
;

dislocation of,

285

Thyroid arteries, ligature of, 543

Thyroid body, diseases of, 868

Thyroid dislocation of hip, 322
; hernia, 651

Thyrotomy. 677

Tibia, fracture of, 311

Tibial arteries, ligature of, 558
Tihial tendons, division of, 510

Tinea, 874 ; decalvans. 875
; favosa, 875

;

sycosis, 876 ; tonsurans, 874
Tinea tarsi, 685
Tinnitus aurium, 764

Toe, amputation of, 928

Toenail, ingrowing, 892

Tongue, cancer of, 605
; congenital hypertro-

phy of, 609 ; diseases of, 604
;

nsevus of,

609
;
removal of the, 606

; ulceration of, 604

Tongue-tie, 603

Tonsil, acute inflammation of, 583
;

chronic
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enlargement, 584; deafness with, 760; re-

moval of, 585
;
wounds of, 585

Tooth cysts, 588
Tooth tumors, 587
Torsion of arteries, 123

Torsion forceps, 123

Tourniquets, '.<)<)
; nortic, 921

; Italinn, 909

Trachea, rupture of, 208
; foreign bodies in,

208

Tracheotomy, 680, 681

Transfusion, 126

Transplantation of bone, 152; of skin, 911

Transverse ligament of spine, ulceration of,

492
Traumatic fever, 40

; gangrene, 75

Traumatopnoea, 341

Trephine, 184

Trephining, 184; for abscess, 162; for blood
beneath the skull, 163

;
for depressed frac-

ture. 170, 179; in injuries of the head, 338

Trephining in abscess of bone, 430

Trephining the spine, 189

Trichophyton tonsurans, 874

Trismus, 86
; nascentium, 87

Trocar for ovariotomy. 856

Trochanter, disease of, 480
;
fracture of, 295

True aneurism. 526

Trusses, 624
; measuring for, 626

Tubercle, 377
;
in bone, 439

Tubercle, mucous. 402, 662
Tubercular eruptions, 882

; syphilitic ulcera-

tion of bone, 441

Tuberculosis. 379

Tuberocystic tumor of breast. 862
Tuberosities of hutnerus, fracture of, 261

Tubular aneurism, 526

Tumors, 347; for special forms of tumor see

their names, as Fatty, Sarcoma, etc.

Tunica vaginalis, hydrocele of, 726
;

loose

bodies in, 831

Tuning-fork, diagnosis of diseases of the ear

by, 761

Twisted suture, 899

Tying arteries, see Ligature, also the names of

the vessels, as Femoral, Carotid.

Tying a catheter in the bladder, 790

Tympanum, affections of, 761 ; acute inflam-

mation of, 761; catarrh of, 762; mucus in,

762; scarlatinal affections of, 763; polypi
of, 763

;
see also Meuabrana Tympani.

Ulcers, 411; see. also their various forms, as

Eczematous, Cancerous
;
of anus, 660

; bone,

441; cornea, 707; recurrent vascular of

cornea, 699
Ulcerated cancer, 866
Ulceration of cartilage, 466; cicatrices, 419

;

intestine in hernia, 619, 635

Ulna, dislocation of, at elbow, 280
;
fracture

of, 266
Ulnar artery, ligature of, 549
Umbilical fistula, 616

; hernia, 650
;

truss. 629

Umbilicus, vascular protrusion from, 616
;

ul-

ceration of, 616

Uncipression, 125

Union, see Wounds.
Union of fracture, 144

; by granulation, 146
;

irregular, 147; enlarged, 148; villous, 152;
of neck of femur, 294

Ununited fracture, 148

Upper extremity, compound fracture of, 269
;

injuries of. 250

Upper jaw, removal of, 592

Unites, srr Lithntes
;
Uric ncid, *-/ Lithic acid.

Urea, decomp<i'i'm ..f, 774

Ureter, rupture of, 234

Urethra. :iff.-cti.,n .,f 7^1 . r-.-il.'iilu- in. 824;
foreign body in, 249 ; malformation

rupture of. 246 ; stricture of, 7*2 ; vnncular
tumor of female, 845

Urethral fever, 795
; hietnaluria, 767 ; h:i in-ir-

rhoids, 845

Urethrotomy. external. 795
; internal. TUT

Urinary abscess, 785, 793; deposit-. -"I

Urine, incontinence nl', T'.Mi ; rH. uti..n of. 799
;

extravasation of, 785
; suppre-

Urticaria, 871

Uterus, cancer of, 852 ; fibroid turner

softened, 854 ; injuries of, 249
; polypus of,

850
; prolapsus, 848

;
removal of, hoi

Uvula, relaxed, 585

Vaccination, 903
; secondary, 904

; syphilis
communicated by. 410; of nsevus, 361

Vagina, foreign body in, 249
; imperforate,

844
; injuries of, 248; obliteration of, 849

Vaginal cystocele, 653, 849; fistula, 849;
hernia, 653

Vanzetti, his method of uncipression, 125, 251

Vapor-bath, mercurial, 400

Varicocele, 839
Varicose aneurism, 528; ulcers, 417; veins,

563; operation on, 564

Varix, aneurismal, 528
; arterial, 527

Vascular keratitis, 701
; tumor, 359; of ure-

thra, 845
Vault of the skull, fracture of, 167

Vegetations, gonorrhoeal, 393

Veins, diseases of, 560
;
entrance of air into,

111
; injuries of. 110

;
wound of. 1 13

Venereal disease, 394
; warts, 887

;
tee alto

Syphilis, Syphilitic.

Venesection, 902
Venomous animals, bites of, 96

Venous haemorrhage, 112

Ventral hernia, 235, 652

Verruca necrogenica, 888

Vertebrae, see Spine.
Vesical haematuria, 767

Vesico-intestinal fistula, 776

Vesico-prostatic calculus, 824

Vesico-vaginal fistula, 849

Vesicular eruptions, 167

Vibices, 871

Vicious union of fracture, 152

Vienna paste, 900

Villous tumor, 376
;
of bladder, 772

;
of rec-

tum, 662

Viscera, abdominal, wounds of, 236

Visceral affections, syphilitic, 406

Vision, double, 741

Vitiligo, 886
Vitreous body, diseases of, 734

Vitreous humor, escape of, after extraction, 726

Vocal cords, paralysis of, 679
;
tumors of, 676

Volvulus, 612

Vulva, cancer of, 847 ; injuries of, 248

Wardrop's operation for aneurism, 540

Warm bath in strangulated hernia. 622

Warts, 887
; dissection, 888 ; venereal, 887

Warty tumor of cicatrix, 420

Watery discharge in fractures of the skull, 173

Watson's splints for excision of the knee, 941

Wax, accumulation of, 757

Weak ulcers, 418
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Webbed fingers. 913
Weber's canaliculus knife. 751

Weight, extension by, in fractured femur, 300
;

in disease of hip, 479

Wet-nurses, infection of infants with syphilis

from, 409

Whitlow, 497
"
Wind-contusions," gunshot, 335

Windpipe, foreign bodies in, 209; see also

Trachea, Cut Throat.

Wire-trea.tment of aneurism, 538

Women, gonorrhoea in, 392
;
stone in, 816

,

surgical diseases of, 844

Wounds, 38; union of, adhesive or primary,
41

; suppurative, or secondary, 42
;
under a

scab, 45
; dressing of, 49

; poisoned, 93 ,-of

arteries, 109; of veins, 113; see also the
numes of the various organs.

Wrist, amputation at, 919
; diseases of, 483

;

dislocation of, 284; excision of, 93o

Wryneck, 51&; hysterical, 516

Xanthic oxide, 802, 804

Xeroderma, 886

Yaws, 886
Yellow tubercle, 378

Zoster, herpes, or zona, 873

Zygoma, fracture of, 197
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In asking the attention of the profcs>ion to the works advertised in the following
pages, the publisher would shite that no pains are spared
the confidence earned for tlu> publications of the bouse by their careful sel

accuracy and finish of execution.
The printed prices are those at which books can generally be supplied by book--

throughout the United States, who can readily procure for their CUM
not kept, in stock. Where access to bookstores is not convenient. \><> t >\ wilfi.

by mail post-paid on receipt of the price, but no risks are assumed either mi the

money or the books, and no publications but my own are supplied. (Jeutlenien will
therefore in most cases find it more convenient to deal with the nearest bonk-eller.
An ILLUSTRATED CATALOGUE, of 64 octavo pages, handsomely printed, will be tor-

warded by mail, post-paid, on receipt of ten cents.

HENRY 0. LI A
Nos. 706 and 708 SANSOM ST.. PHILADELPHIA, September, 1878.

ADDITIONAL INDUCEMENT FOR SUBSCRIBERS TO

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES.

THEEE MEDICAL JOURNALS, containing over 2000 LARGE PAGES,

Free of Postage, for SIX DOLLABS Per Annum,

TERMS FOR 1878:

The AMERICAN JOURNAL OF THE MEDICAL SCIENCES and
j
Five Dollars per annum,

The MEDICAL NEWS AND LIBRARY, both free of postage, j in advance.
O.R.

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, published quar- *\ Q . n
terly (1150 pages per annum), with irs

The MEDICAL NEWS AND LIBRARY, monthly (384 pp. per annum), and
} per annum,

THE MONTHLY ABSTRACT OF MEDICAL SCIENCE (592 pages per I

annum). J
ln advance.

%* Advance-paying subscribers can obtain at the close of the year cloth covers,

gilt-lettered, for each volume of the Journal (two annually), and of the Abstract

(one annually), free by mail, by remitting ten cents for each cover.

SEPARATE SUBSCRIPTIONS TO
THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, when not paid for in advance,

Five Dollars.

THE MEDICAL NEWS AND LIBRARY, free of postage, in advance, One Dollar.
THE MONTHLY ABSTRACT OF MEDICAL SCIENCE, free of postage, in advance, Two

Dollars and a Half.

In commencing a new half century in the career of the "AMERICAN JOURNAL OF THE
MEDICAL SCIENCES," the publisher has much pleasure in assuring its wide circle of

readers that, at no former period has it had the prospect of a more extended sphere
of usefulness. Sustained as it is by the profession of the whole United States, and
with a circulation extending to every country in which the English language is read.
the efforts of the editors will be directed, as heretofore, to render it in every way
worthy of its reputation, and of the universal favor with which it is received. 'With
its attendant periodicals, the "MEDICAL NEWS AND LIBRARY" and the "MONTHLY AB-
STRACT OF MEDICAL SCIENCE," it combines the advantages of the elaborate preparation
which can be given to a quarterly, and the prompt conveyance of intelligence by tin-

monthly, while the whole, being under a single editorial supervision, the subscriber
is secured against the duplication of matter inevitable under other circumstances.
These efforts the publisher seeks to second by offering these periodicals at a price

unprecedentedly low a price which pi aces them within the reach of every practitioner,
and gives the equivalent of three large octavo volumes for the comparatively lulling

(For "THE OBSTETRICAL JOURNAL," se p. 23.)
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cost of Six DOLLARS per ainnim.
The three periodicals thus offered are universally known for their high professional

standing in their several spheres.

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES,
EDITED BY ISAAC HAYS, M.D., AND I. MINIS HAYS, M.D.,

is published Quarterly, on the first of January, April, July, and October. Each num-
ber contains nearly three hundred larpe octavo pages, appropriately illustrated wher-
ever necessary. It has now been issued regularly for over FIFTY years, during the
whole of which time it has been under the control of the present senior editor. Through-
out this long period, it has maintained its position in the highest rank of medical peri-
odicals both at home and abroad, and has received the cordial support of the entire

profession in this country. Among its Collaborators will be found a large number of
the most distinguished names of the profession in everysection of the United States,

rendering its original department a truly national exponent of American medicine.*

Following this is the -'REVIEW DEPARTMENT," containing extended and impartial
reviews of important new works, together with numerous elaborate "ANALYTICAL AND
BIBLIOGRAPHICAL NOTICES" giving a complete survey of medical literature.

This is followed by the "QUARTERLY SUMMARY OF IMPROVEMENTS AND DISCOVERIES
IN THE MEDICAL SCIENCES," classified and arranged under different heads, presenting
a very complete digest of medical progress abroad as well as at home.

Thus, during the^year 1877, the "JOURNAL" furnished to its subscribers 101 Original
Communications, 135 Reviews and Bibliographical Notices, and 227 articles in the

Quarterly Summaries, making a total of FOUR HUNDRED AND SIXTY-THREE articles

illustrated with 64 maps and wood engravings, emanating from the best professional
minds in America and Europe.
That the efforts thus made to maintain the high reputation of the "JOURNAL" are.

successful, is shown by the position accorded to it in both America and Europe as a

leading organ of medical progress :

This is universally acknowledged as the leading
American Journal, and has been conducted by Dr.

Hays alone until 1869, when his sou was associated
with him. We quite agree with the critic, that this

journal is second to none in the language, and cheei'-

fully accord to, it the first place, for nowhere shall

we find more able and more impartial criticism, and
nowhere such a repertory of able original articles.

Indeed, now that the "British and Foreign Medico-

Chirurgical Review" has terminated its career, the

American Journal stands without a rival. London
Med. Times and Gazette, Nov. 24, 1877.

The present number of the American Journal is an

exceedingly good one, and gives every promise of

maintaining the well-earned icputation nf the review
Oar venerable contemporary has our best wishes,
and we can only express the hope that it may con-

tinue its work with as much vigor and excellence for

the next fifty years as it has exhibited in the past.
London Lancet, Nov. 24, 1877.

The Philadelphia Medical and Physical Journal
issued its first number in 1820, and. after a brilliant

career, was succeeded in 1S27 by the American
Journal of the Medical Sciences, a periodical of
world-wide reputation ; the ablest and one of the
oldest periodicals in the world a journal which has
an unsullied record. Gross's History of American
Med. Literature, 1876.

It is universally acknowledged to be the leading
American medical journal, and, in our opinion, is

second to none in the language Boston Med. and
Surg. Journal, Oct. 1877.

This is the medical journal of our country to which
the American physician abroad will point with the
greatest sati- faction, as reflecting the state of medical
culture in his country. For a great many years it

has been the medium through which our ablest writ-
ers have made known their discoveries and observa-
tions Address of L. P. Tandell, M.D., before Inter-
national Med. Congress, Sept. 1876.

And that it was specifically included in the award of a medal of merit to the Publisher
in the Vienna Exhibition in 1873.

The subscription price of the "AMERICAN JOURNAL OF THE MEDICAL SCIENCES" has
never been raised during its long career. It is still FIVE DOLLARS per annum

;
and

when paid for in advance, the subscriber receives in addition the "MEDICAL NEWS AND
LIBRARY," making in all about 1500 large octavo pages per annum, free of postage.

II.

THE MEDICAL NEWS AND LIBRARY
is a monthly periodical of Thirty-two large octavo pages, making 384 pages per
annum. Its "LIBRARY DEPARTMENT" is devoted to publishing standard works on the
various branches of medical science, paged separately, so that they can be detached
for binding, when complete. In this manner subscribers have received, without ex-

pense, such .works as "WATSON'S PRACTICE," "WEST ON CHILDREN," "MALGAIGNE'S
SURGERY," "STOKES ON FEVER," and many other volumes of the highest reputation
and usefulness. GOSSELIN'S " CLINICAL LECTURES ON SURGERY," having been com-

pleted in the number for June, 1878, with July will be commenced the publication of

"LECTURES ON THE DISEASES OF THE NERVOUS SYSTEM/' by J. M. CHARCOT, Professor
to the Faculty of Medicine of Paris, truuslated from the French by GEORGE SIGERSON,

* Communications are invited from gentlemen in all parts of the country. Elaborate articles inserted

by the Editor are paid for by the Publisher.
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M.D., M.Ch., Lecturer on Biology, etc., Catholic Univ. of Ireland

rendering- this d;ile a valuable and conveni.-nt time to rnmm' n.

The "\K\VS DKPARTMKNT" of the "Mii.icu N

current inronnation of the month, with Clinical Lectures and Hu-p>ia;
A new and attractive feature of this will he found in an i]

AMERICAN CLINICAL LKCTTKKS. s|)ecialiy contributed t<> tin- N

ihe highest reputation in the profession throughout the 1'uiti-d

ments for this are not as yet completed, but already the c

secured of the following:

S. D. GROSS. M.I)., Prof, of Surgery. Jefferson Med. Coll , Philada.

AUSTIN FLINT, M.D.. Prof. Prin. and'l'rac. of Med., I'.elh-viie lln.-p. Med.i
S. WKIR MITCHELL, M.I).. Phys. to the Infirmary for Nervou-
T. GAILLAKD THOMAS, M.D., Prof. Obstetrics, ifcc.. (/oil. Phys. and Su:

J. M. DxCoSTA, M.D., Prof. Prin. and Prac. of Med.. Jeff. Sled. Coll.. Phil:.

ROBERTS BARTHOLOW, M.D.. Prof. Theory and Practice of Med., Med. Cull. oi <

T. G. Kicii AKDSON, Ml)., Prof. Genl. and Clin. Sur^., Univ. of La., New Ofli

WILLIAM GOOHELL. M.I)., Prof. Clin. Gynaecology, Univ. of Penna.
FOBDYCE BARKER, M.L)., Prof. Clin. Midwifery, &c., Bellevue llosp. Med. Coll..

N. S. DAVIS, M.D., Prof. Prin and Prac. of Med., Chicago Med. Coll.

L. A. DUHRING, M.D., Cliu. Prof, of Diseases of the Skin, Univ. of Penna.
THF.OIMIILUS PARVIN. M.D., Prof. Obstetrics, e.. Coll. Phys. and Surg., I ndianapolis.
LEWIS A. HAVRE, M.D., Prof. Orthopaedic Surg.,&e., Bellevue Hosp. Med. (',,!!.

W. 11. VAN BURKN, M.D., Prof. Surgery, Bellevue Hosp. Med. Coll., N. V.

J. P. WHITE, M.I)., Prof, of Obstetrics, &c., Univ. of Buffalo.

JOHN ASHIIURST, Jr., M IX, Prof, of Clin. Surg., Univ. of Penna.
D. WARREN BRICKELL, M.D., Prof. Obstetrics, &c., Charity Hosp. Med. Coll., N. 0.
WILLIAM PEPPER, M.D., Prof. Cliu. Medicine, Univ. of Penna.
J. LEWIS SMITH, M.D., Clin. Lee. on Dis. of Chil., Bellevue Hosp. Med. Coll., X. Y.
WILLIAM F. NORRIS, M.D., Clin. Prof, of Diseases of the Eye, Univ. of Penna.
P. S. CONNER, M.D., Prof, of Anat. and Clin. Surgery, Med. Coll. of Ohio, Cin.
THOMAS G. MORTON, M. D., Surgeon to Penna. Hospital, Philada.

F. J. BUMSTBAD, M.D.. late Prof, of Venereal Dis., Coll. Phys. and Surg., N. Y.
J. H. HUTCHINSON, M.D., Physician to Penna. Hospital.
F. PKYRK POROHER, M.I) . Prof, of Mat. Med. and Cliu. Medicine, Med. Coll. of S.C.
CHRISTOPHER JOHNSON, M.D., Prof, of Surgery, Univ. of Md., Baltimore.
S. W. GROSS, M.D.. Surg. to Philada. Hospital.
WILLIAM THOMSON, M.D., Lecturer on Ophthalmology, Jeff. Med. Coll., Philada.

With contributors such as these, representing every portion of the United S

the publisher feels safe in promising to the subscriber a series of practical lectures

unsurpassed in variety, interest, and value.

As stated above, the subscription price of the "MEDICAL NEWS AND LIBRARY" is

ONE DOLLAR per annum in advance; and it is furnished without charge to all advance-

paying subscribers to the "AMERICAN JOURNAL OF THE MEDICAL SCIENCES."

III.

THE MONTHLY ABSTRACT OF MEDICAL SCIENCE
is issued on the first of every month, each number containing forty-eight large octavo

pages, thus furnishing in the course of the year about six hundred pages. The aim
of the " ABSTRACT" is to present without duplicating the matter in the "JOURNAL"
and '"NEws" a careful condensation of all that is new and important in the medical

journalism of the world, and all the prominent professional periodicals of both hemi-

spheres are at the disposal of the Editors. To show the manner in which this plan
has been carried out it is sufficient to state that during the year 1877 it contained

32 Articles on Anatomy anri I'ln/iitrforfi/.
52 " " Mnti-rin Medlca and TlierajH'titlca,

HKi " " Mli<ui<:
149 (t (>

Sttrf/i-rf/.
X!) ' " midicifrry and flifnrrcolngj/.

}t
" " Jllt'dicttl jurisprudence and Toxicology

making in all 527 articles in a single year.
The subscription to the " MONTHLY ABSTRACT," free of postage, is Two DOLLARS

AND A HALF a year, in advance.

As stated above, however, it will be supplied in conjunction with the "Asm:
JOURNAL OF THE MEDICAL SCIENCES" and the "MEDICAL NEWS AND LIBRARY,"
in all about TWENTY ONE HUNDKKD pages per annum, the whole free of pos(o-j< ,

Six DOLLARS a year, in advance.

In this effort to bring so large an amount of practical information within the r

of every member of the profession, the publisher confidently anticipates the friendly
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aid of all who are interested in the dissemination of sound medical literature. He
trusts, especially, that the subscribers to the "AMERICAN MEDICAL JOURNAL" will call

the attention of their acquaintances to the advantages thus offered, and that he will

be sustained in the endeavor to permanently establish medical periodical literature

on a footing of cheapness never heretofore attempted.

PKEMIUM TOE OBTAINING NEW SUBSCRIBERS TO THE "
JOUENAL,"

Any gentleman who will remit the amount for two subscriptions for 1878, one of

which must be for a new subscriber, will receive as a PREMIUM, free by mail, a copy of
" BROWNE ON THE USE OF THE OPHTHALMOSCOPE" (for advertisement of which see p.

29), or of "FLINT'S ESSAYS ON CONSERVATIVE MEDICINE" (see p. 15), or of "STURGES'S
CLINICAL MEDICINE" (see p. 14), or of the new edition of "SWAYNE'S OBSTKTRIC
APHORISMS" (see p. 22), or of "TANNER'S CLINICAL MANUAL" (see p. 5), or of

"CHAMBERS'S RESTORATIVE MEDICINE" (see p. 18), or of " WEST ON NERVOUS DIS-

ORDERS OF CHILDREN" (see p. 21).

%* Gentlemen desiring to avail themselves of the advantages thus offered will do
well to forward their subscriptions at an early day, in order to insure the receipt of

complete sets for the year 1878.

lliP The safest mode of remittance is by bank check or postal money order, drawn
to the order of the undersigned. Where these are not accessible, remittances for the

"JOURNAL" may be made at the risk of the publisher, by forwarding in REGISTERED
letters. Address,

HENRY C. LEA, Nos. 706 and 708 SANSOM ST., PHILADELPHIA, PA.

JJUNGLISON (ROBLEY), M.D.,
Late Professor of Institutes of Medicine in Jefferson Medical College, Philadelphia.

MEDICAL LEXICON; A DICTIONARY or MEDICAL SCIENCE: Con-
taining a concise explanation of the various Subjects and Terms of Anatomy, Physiology.
Pathology, Hygiene, Therapeutics. Pharmacology, Pharmacy, Surgery, Obstetrics, Medical

Jurisprudence, and Dentistry. Notices of Climate and of Mineral Waters; Formulae for

Officinal, Empirical, and Dietetic Preparations; with the Accentuation and Etymology of

the Terms, and the French and other Synonymes ;
so as to constitute a French as well as

English Medical Lexicon. A New Edition. Thoroughly Revised, and very greatly Mod-
ified and Augmented. By RICHARD J. DUNGLISON, M.D. In one very large and hand-
some royal octavo volume oi over 1100 pages. Cloth, $6 50

; leather, raised bands, $750.
(Just Iss^led.)

The object of the author from the outset has not been to make the work a mere lexicon or

dictionary of terms, but to afford, under each, a condensed view of its various medical relations,

and thus to render the work an epitome of the existing condition of medical science. Starting
with this view, the immense demand which has existed for the work has enabled him, in repeated
revisions, to augment its completeness and usefulness, until at length it has attained the position
of a recognized and standard authority wherever the language is spoken.

Special pains have been taken in the preparation of the present edition to maintain this en-

viable reputation. During the t<n years which have elapsed since the last revision, the additiors

to the nomenclature of the medical sciences have been greater than perhaps in any similar period
of the past, and up to the time of his death the author labored assiduously to incorporate every-

thing requiring the attention of the student or practitioner. Since then, the editor has been

equally industrious, so that the additions to the vocabulary are more numerous than in any pre-
vious revision. Especial attention has been bestowed on the accentuation, which will be found
marked on every word. The typographical arrangement has been much improved, rendering
reference much more easy, and every care has been taken with the mechanical execution. The
work has been printed on new type, small but exceedingly clear, with an enlarged page, so that

the additions have been incorporated with an increase of but little over a hundred pages, and
the volume now contains the matter of at least four ordinary octavos.

A book well known to our readers, and of which Cory of technical terms is simply a sine qua non. In a

every American ought to be proud. When the learned

author of the work passed away, probably all of us
feared lest the book should not maintain its place
in the advancing science whose terms it defines. For-

tunately, Dr. Richard J. Dunglison, having assisted his

father in the revision of several editions of the work,
and having been, therefore, trained in the methods and
imbued with the spirit of the book, has been able to

edit it. not in the patchwork manner so dear to the

heart of book editors, so repulsive to the taste of intel-

ligent book readers, but to edit it as a work of the kind
should be edited to carry it on steadily, without jar
or interruption, along the grooves of thought it has
travelled during its lifetime. To show the magnitude
of the task which Dr. Dunglison has assumed and car-

ried through, it is only necessary to state that more
than six thousand new subjects have been added in the

present edition. Phila. Med. Times, Jan. 3, 1S74

science so extensive, and with such collaterals as medi-
cine, it is as much a necessity also to the practising
physician. To meet the wants of students and most
physicians, the dictionary must be condensed while
comprehensive, and practical while perspicacious. Jt
was because Dunglison's met these indications that it

became at once the dictionary of general use wherever
medicine was studied in the English language. In no
former revision have the alterations and additions been
so great. More than six thousand new subjects and terms
nave been added. The chiefterms have been set in black

letter, while the derivatives follow in small caps; an
arrangement which greatly facilitates reference. We
may pafely confirm the hope ventured by the editor
" that the work, which possesses for him a filial as well
as an individual interest, will be found worthy a con-
tinuance of the position so long accorded to it as a
standard authority." Cincinnati Clinic, Jan. 10, 1874.

About the first book purchased by the meuical stu- It has the rare merit that it certainly has no rival

dent is the Medical Dictionary. The lexicon explana- in the English language for accuracy and extent of
references. London Medical Gazette.
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A CENTURY OF AMERICAN MEDICINE ITT
** Clarke, II J. Bigelow, S. D. Gross, T. (J. Tln.in Billing. I

some 12mo. volume of about .'iaO pn^es : cloth, $2 l!j. (J

This work h:is appeared in the pages of I lie Aim-rii-jin Jniirn:il -it' Mi-di.-al Sci^n'-.-v ,1,|, ; Mfj (he

year 1S7*>. Asa detuil 1 aeemint of the development <.(' iiu-.lic.-i I

men of the highest authority in their re>perti\ d.-jmrt n.t-i.:

come it i'n a form adapted for preservation mid reference.

TJOBLYN (RICHARD D.), M.D.

A DICTIONARY OF THE TERMS USED IN MEDICINE AND
THE COLLATERAL SCIENCES. Revised, with numerous additions, by ISAAC HATS,
M.D., Editor of the "American Journal of the Medical Sciences." In one large royal
I2mo. volume of over 500 double-columned pages ; cloth, $1 50; leather, $2 00.

It is the beet hook of definitions we have, and ought always to be upon the stadnt'i tabU. fi

MJ.<i. and Surg. Journal.

-DOD WELL (G. F.). F.R.A.S., tft.

A DICTIONARY OF SCIENCE: Comprising Astronomy. Chem-
istry, Dynamic?, Electricity. IIe:\t, Hydrodynamics. Hydrostatic.--, Light.

Mechanics, Meteorology, Pneumatics, 8ound, and Stati.-s. Preceded by :m K-s:.y on the

History of the Physical Sciences. In one handsome octavo volume of 694 pages, and

many illustrations: cloth, $5.

fiTEILL (JOHN), M.D., and "oMITH~(FRANCIS <?.). M. D.,
^

Prof, ofthe Institutes of Medicine, in the Univ. of Henna

AN ANALYTICAL COMPENDIUM OF THE VARIOUS
BRANCHES OF MEDICAL SCIENCE; for the Use and Examination of Students. A
new edition, revised and improved. In one very large and handsomely printed royal 12rno.

volume, of about one thousand pages, with 374 wood cuts, cloth, $4 ; strongly bouno in

leather, with raised bands, $4 75.

TJARTSHORNE (HENRY], M. D.,
-*~-*-

Professor of Hygiene in the University of Pennsylvania..

A CONSPECTUS OF THE MEDICAL SCIENCES; containing
Handbooks on Anatomy, Physiology, Chemistry, Materin MeJica, Practical Medicine,

Surgery, and Obstetrics. Second Edition, thoroughly revised and improved. In one large

royal 12mo. volume of more than 1000 closely printed pages ;
with 477 illustrations on

wood. Cloth, $4 25
; leather, $5 00. (Lately Issued.)

We can say with the strictest truth that it is the

best work of the kind with which we are acquainted.

It embodies in a cocdensed form all recent coutribu

dents, but to many others who m;iy desire to refresh
their memories with the smallest po-xiljU- xjieudi-
ture of time. N. 1". Mr.d. Journal, S^pt.

{ions to practical medicine, and is therefore useful Tne student will find this the most convenient and
to every busy prac'itioner throughout our country, U8eful book of the kiud on which he can lay his
besides being admirably adapted to the use of stu-

dents of medicine. The book is faithfully and ably

executed. Charleston Med. Journ., April, 1875.

The work is intended as an aid to the medical stu-

dent, and as such appears to admirably fulfil its ob-

ject by its excel lent arrangement, the full compilation

of facts, the perspicuity aud terseness of language,

aad the clear and instructive illustrations in some

parts of the work American Journ. of Pharmacy,
Philadelphia, July, 1874.

The volume will be found useful, not only to stu-

hand. Pacific Med. and Surg. Journ., Aug. I

This is the best book of its kind that we have ever
examined. It is an honest, accurate, and concii-e

compend of medical sciences, a> fairly MS
}>

representing their present condition. The <.--.

and the additions have been so j udicious ami t liroui.'h
as to render it, so*far a* it goo*, entirely tni*t\\

If students must have a conspectus, they xviii be wiVe
to procure that of Dr Hartshorue. Detroit L
Med. and Pharm., Aug. 1874.

T DDLOW (J.L.), M.D.

A MANUAL OF EXAMINATIONS upon Anatomy, Physiology,
Surgery, Practice of Medicine, Obstetrics, Materia Medica, Chemistry. Pharmacy, arid

Therapeutics. To which is added a Medical Formulary. Third edition, thoroughly revised

and greatly extended and enlarged. With 370 illustrations. In one handsome royal
12mo. volume of 816 large pages, cloth, $3 25

; leather, $3 75.

The arrangement of this volume in the form of question and answer renders it especially suit-

able for the office examination of students, and for those preparing for graduation.

fTANNER (THOMAS HA WKES), M D., 3rc.

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAG-
NOSIS. Third American from the Second London Edition. Revised and Enlarged b\

TILBURY Fox, M. D., Physician to the Skin Department in University College II

Ac. In one neat volume small ]2mo., of about 375 pages, cloth, $150.

*# * On page 4, it will be seen that this work i? tffered as a premium for procuring new
subscribers to the "AMERICAN JOURNAL OP THE MKDICAI SCIENCES."
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Q.
RAY (HENRY), F.R.S.,

Lecturer on Anatomy at St. George's Hospital, London.

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by
H. V. CARTER, M.D., and Dr. WESTMACOTT. The Dissectionsjointly by the AUTHOR and
DR. CARTER. With an Introduction on General Anatomy and Development by T.

HOLMES, M.A., Surgeon to St. George's Hospital. A new American, from the eighth
enlarget and improved London edition. To which is added " LANDMARKS, MEDICAL AND
SURGICAL," by LUTHER HOLDEN

I
F.R C.S., author of "Human Osteology," "A Manual

of Dissections," etc. In one magnificent imperial octavo volume of nearly 1C70 pages,
with 522 large and elaborate engravings on wood. Cloth, $6 ; leather, raised bands, $7.

(Now Ready.)

The author has endeavored in this work to cover a more extended range ofsubjects than is cus-

tomary in the ordinary text-books, by giving not only the details necessary for the student, but
also the application of those details in the practice of medicine and surgery, thus rendering it both

a guide for the learner, and an admirable work of reference for the active practitioner. The en-

gravings form a special feature in the work, many of them being the size of nature, nearly all

original, and having the names of the various parts printed on the body of the cut, in place of

figures of reference, with descriptions at the foot. They thus form a complete and splendid series,

which will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve to

refresh the memory of those who may find in the exigencies of practice the necessity of recalling
the details of the dissecting room

;
while combining, as it does, a complete Atlas of Anatomy, with

a thorough treatise on systematic, descriptive, and applied Anatomy, the work will be found of

essential use to all physicians who receive students in their offices, relieving both preceptor and

pupil of much labor in laying the groundwork of a thorough medical education.

Since the appearance of the last American Edition, the work has received three revisions at the

hands of its accomplished editor, Mr. Holmes, who has sedulously introduced whatever has seemed

requisite to maintain its reputation as a complete and authoritative standard text-book and work
of reference. Still further to increase its usefulness, there has been appended to it the recent

work by^the distinguished anatomist, Mr. Luther Holden "Landmarks, Medical and Surgical"
which gives in a clear, condensed, and systematic way, all the information by which the prac-

titioner can determine from the external surface of the body the position of internal parts. Thus

complete, the work, it is believed, will furnish all the assistance that can be rendered by type and
illustration in anatomical study. No pains have been spared in the typographical execution of

the volume, which will be found in all respects superior to former issues. Notwithstanding the

increase of size, amounting to over 100 pages and 57 illustrations, it will be kept, as heretofore,
at a price rendering it one of the cheapest works ever offered to the American profession.

We have much pleasure iu welcoming this new
|

From OLIVER WKNDKLL HOLME*, M D., Prof, of

edition, which is an improvement both in quantity Anatomy Med. Dept. Harvard Univ.
and quality en its predecessors It is undoubtedly i < The work is deservedly the favorite text-book of
"toe book" atpresent, and is the one winch we

j
stlldents, especially on account of its illustrations',would confidently recommend for all first and

; tbe best to be found in any general treatise intended
second year students. London Med. Times and
Gazette, Dec. 15, 1S77.

for pupils. Mr. Holden's ' Landmarks' will be wel-
comed by -eachers and scholars asa most useful and

From LEONARD J. SANFORD, M.D., Prof, of Anatomy thoroughly practical addition to this indispensable

and Phys. in Yale College.

I recognize in it some improvements upon the From JonN w - THRAILKILL, M.D., Prof, of Anatomy
former edition, and think you have added to its use-

fulness by including in an appendix Mr. Holden's

'Landmarks,' etc. They will prove very suggestive
and valuable to the student of anatomy. I have
been using Gray for several years as a text-book
in Yale College, and the longer I use it the better
I am pleased with it. It is adapted to the beginner
and the advanced student, and for surgical refer-

ence and study it is incomparably the best in our

language."

in American Medical College, St. Louis.
"
Gray's Anatomy is by all odds the best work on

the subject that has ever been printf d, both for the
student and the practitioner; and this new edition
is more valuable than any previous one, because of
the new matter it contains, and especially in the
addition of the multum in parvo

'

Landmarks, Med-
ical and Surgical,' by LUTHER HOI.DKN, F. R. C. S.,
which has been inserted in this last edition as an
appendix."

ALSO FOR SALE SEPARATE

TTOLDEN (LUTHER], F.R.C.S.,

Surgeon to St. Bartholomew's and the Foundling Hospitalt.

LANDMARKS, MEDICAL AND SURGICAL. From the 2d London
jfcld. In one handsome volume, royal 12mo., of 128 pages : cloth, 88 cents. (Now Ready.)

The title of this book is very suggestive of its knowledge is systematized in such an intelligible
practical value, while the perusal of the work itself manner as to place it within the reach of all. It is

verifies the most extravagant expectations. The one of the most interesting little works we have
object of the author has been to collect in compact '. seen for a long time. JV

T
. Y. Med. Record, May 11,

form the landmarks, oi' surface-marks of the difl'erent 1878.

parts of tbe body, and 'ndicate their relation to the
j

Of all the recent new works pub]ished we have
ceeper-seated parts. The value of this sort ot *uow- no he8itancy in declaring this by far the most valu-
ledge to the physician but especially to the surgeon able to ev/ petitioner. The author his here
w; o, with anatomical eye can make the tissues iven a geries of Iandmark8 , Lat will euable one to
transparent before him is incalculable. The map- focate with certaillty by means of external appear-
ping out of the human body is one which is most in- I

a near , every important part practically con-
structive to the practical man, and he is enabled, i

hidere
'

d iu tl/e bo,,/ We would advise every practi-
after cou.s,derable experience, to have laodmnrks

, i()nerlo pn , CII1, ./co ,,y aud k ep it alway/bv him.
of his own; but in the little work be ore us ihi*

;

_3Wm-/ f.jnvrn , f \\hd.and t>*rg Feb. 1S78.
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A LLEN (HARRISON, M.I).},-*- Profr.SSor of < '"in /turulii'i Annt,ini -i ml rt,i/xinl<,yy i .

A SYSTEM OF HTM AX ANATOMY: INCLUDING ITS MKDK \ L
and Surgical Relations. For the Use of Practitii.n-

Introductory Chapter on Histology. By E. 0. Sn M 1>
, Ophtlu.ln.

Philu. llosp. In one large ami ha&dlOin* quarto volume, with >evvral him ;

illustrations on lithographic plates, and nunu-rous wood-cuts in the text, d'
In this elaborate work, which lias been in active preparation for several \i-:ir., tl.-

sought to give, not only the details of descrijili\ < anatomy in a clear and c

the practical applications of the science to medicine and surgery. The work thus ha* claim -

the attention of the general practitioner, as well as of the stud* nt, enabling Urn i,.,t ., n !-

fresh his recollections of the dissecting room, but also to recognize the significance of all

tions from normal conditions. The marked utility of the object thus sought by the author ig

self evident, and his long experience and assiduous devotion to its thorough d i are a

sufficient guarantee of the manner in which his aims have been carried out. No pair

spared with the illustrations. Those of normal anatomy are from original dissect i ,n., dr

stone by Mr. Hermann Faber, with the name of every part clearly engraved upon the

after the manner of "Holden" and "Gray" and in every typographical detail it will

effort of the publisher to sender the volume worthy of the very distinguished posit;

anticipated for it.

7LSON (ERASMUS), F.R.S.

A SYSTEM OF HUMAN ANATOMY, General and Special. I

byW.H. GOBRKCHT, M. D., Professor of General and Surgical Anatomy in the Aledinil Col-

lege of Ohio. Illustrated with three hundred and ninety-seven engravings on wood. In
one large and handsome octavo volume, of over 600 large pages ; cloth, $4 ; leather, $5.

w

fJEATH (CHRISTOPHER), F.R. C. S.,
^~*- Teacher of Operative Surgery in University College, London.

PRACTICAL ANATOMY: A Manual of Dissections. From the
Second revised and improved London edition. Edited, with additions, by W. W. K
M. D., Lecturer on Pathological Anatomy in the Jefferson Medical College, Philadelphia.
In one handsome royal 12mo. volume of 578 pages, with 247 illustrations. Cloth. $3 50;
leather, $4 00.

VMITH (HENRY H.), M.D., and ffORNER ( WILLIAM E.), M.D.,
*^

Prof, of Surgery in the Univ. of Penna. , Ac. Late Prof, of Anatomy in the Univ. of Penna. ,Ae.

AN ANATOMICAL ATLAS, illustrative of the Structure of the

Human Body. In one volume, large imperial octavo, cloth, with about six hundred and

fifty beautiful figures. $450.
The plan of this Atlas, which renders it so peca- 1 the kind that has yet appeared ;

and we must add,

liarly convenient for the student, and its superb ar-
|
the very beautiful manner in which it

tiotieal execution, have been already pointed out. We
j

is so creditable to the country as to be

must congratulate the student upon the completion our national pride. American Medical Sou

of this Atlas, as it is the most convenient work of I

BELLAMY (E.), F.R.C.S.

THE STUDENT'S GUIDE TO SURGICAL ANATOMY: A Text-

Book for Students preparing for their Pass Examination. With engravings on wood. Iii

one handsome royal 12mo. volume. Cloth. $2 25. (Lately Published.)

riLELAND (JOHN), M.D.,

~

*/ Professor of Anatomy and Physiology in Queen's College, Galway.

A DIRECTORY FOR THE DISSECTION OF THE HUMAN BODY.
In one small volume, royal 12mo. of 182 pages : cloth, $1 25. (Just Issued.)

VCHAFER (ED WARD ALBERT), M.D.,O Assistant Professor of Physiology in University College, London.

A COURSE OF PRACTICAL HISTOLOGY: Being an Introduction to

the Use of the Microscope. En one handsome royal 12mo. volume o

numerous illustrations: cloth, $2 00. (Just Issued.)

SSilSi&lEsSnduct his studies without going further into the

mcrscopic anatomy of the tissues and organs than is

absolutely necessary. What we particularly praise in

11 18 lllti WHY in n 4Aiv* *

as it were, showing him wl.iit :!,
an"d conducthis~studie8 'without going further into the simply, but thoroughly, how to do H.- b

microscopic anatomy of the tissues and organs than is Surg. Journ., April, 1W7.

HORNER'SSPECIAL ANATOMY AND HISTOLOGY.

Eighth edition, extensively revised and modified.

In 2 vole. 8vo., of over 1000 pages, with 320 wood-

cuts : cloth, $6 00.

HODGES' PRACTICAL DISSECTIONS. Second

Edition, thoroughly revised. In one neat royal

12mo. volume, half bound,$2 00.

SHARPEY AND QUAIN'S HUMAN AN AT".MY

vised, with Notes and Additions, by JM-KI-H LRII-T,

M D Professor of Anatomy in the Uuiv

Pennsylvania. Complete in two large octav,, vol-

umes, of about 1300 pages, with 511 illustrations;
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/CARPENTER (WILLIAM B.), M.D., F. R. S.,, F.G.S., F.L.S.,^ Registrar to University of London, etc.

PRINCIPLES OF HUMAN PHYSIOLOGY; Edited by HENRY POWER,
M.B. Lond., F R.C.S., Examiner in Natural Sciences, University of Oxford. Anew
American from the Eighth Revised and Enlarged English Edition, with Notes and Addi-

tions, by FRANCIS G. SMITH, M. D., Professor of the Institutes of Medicine in the Univer-

sity of Pennsylvania, etc. In one very large and handsome octavo volume, of 1083 page?,

with tw opiates and 373 engravings on wood; cloth, $5 50; leather, $6 50. (Just Issued.)

The great work, the crowning labor of the distinguished author, and through which so many
generations of students have acquired their knowledge of Physiology, has been almost metamor-

phosed in the effort to ac apt it thoroughly to the requirements of modern science. Since the

appearance of the last American edition, it has had several revisions at the experienced hand of

Mr. Power, who has modified and enlarged it so as to introduce all that is important in the

investigations and discoveries of England-, France, and Germany, resulting in an enlargement of

about one-fourth in the text. The series of illustrations has undergone a like revision, a large

proportion of the former ones having been rejected, and the total number increased to nearly
four hundred. The thorough revision which the work has so recently received in England, has

rendered unnecessary any elaborate additions in this country, but the American Editor, Pro-

fessor Smith, has introduced such matters as his long experience has shown him to be requisite
for the student. Every care has been taken with the typographical execution, and the work is

presented, with its thousand closely, but clearly printed pages, as emphatically the text-book for

the student and practitioner of medicine the onein which, asheretofore, especialcare is directed

to show the applications of physiology in the various practical branches of medical science.

Notwithstanding its very great enlargement, the price has notbetn increased, rendering this

one of the cheapest works now before the profession.

We have been agreeably surprised to find the vol-

ume so complete in regard to the structure and func-
tions of the nervous system in all its relations, a

subject that, in many respects, is one of the most diffi-

cult of all, in the whole range of physiology, upon
which to produce a full and satisfactory treatise of

the class to which the one before us belongs. The
additions by the American editor give to the work as

it is a considerable value beyond that of the last

English edition. In conclusion, we can give oar cor-

dial recommendation to the work as it now appears.
The editors have, with their additions to the only
work on physiology in our language that, in the full-

est sen-e of the word, is the production of a philoso-
pher as well as a physiologist, br mght it up as fully
as could be expected, if not desired, to the standard
of our knowledge of its subject at the present day.
It will, deservedly maintain the place it has always
had in the favor of the medical profession. Journ.

of Nervous and Muntal Disease, April, 1877.

'Good wine needs no bush" says the proverb, and
an old and faithful servant like the "

big" Carpenter, as

carefully brought down as this edition lias been by Mr.

Henry Power, needs little or no commendation by us.

Such enormous advances have recently been made in our

physiological knowledge, that what was perfectly new a

year or two ago. looks now as if it had been a received

and established fact for years. In this encyclopaedic

way it is unrivalled. Here, as it seems to us, is the

great value of the book: one is safe in sending astudent
to it for information on almost any given subject, per-

fectly certain of the fulness of information it will con-

vey, and well satisfied of the accuracy with which it will

there be found stated. London Med. Times and Gazette,
Feb. 17, 1877.

Thusfully are treated the structureand functions of all

the important organs of the body, while there are chap-
ters on sleep and somnambulism; chapterson ethnology ;

a full section ou generation, and abundant references to

the curiosities of physiology, as the evolution of light,

heat, electricity, etc. In short, this new edition of Car-

penter is, as we have said at the start, a very encyclo-
pedia of modern physiology. Thr. Clinic, Feb. 24, 1877.

The merits of "Carpenter's Physiology are so widely
known aud appreciated that we need only allude briefly
to the fact that inthelatest edi'ion will he found a com-
prehensive embodiment, of the results of recent physio-
logical investigation. Care has been taken to preserve
the practical character of the original work. In fact

the entire work has been brought up to date, and bears
evidence of the amount of labor that has been bestowed
upon it by its distinguished editor, Mr Henry Power.
The American editor has made the latest additions, in
order fully to cover the time that has elapsed since the
last English edition. N. Y. Med. Journal. Jan. 1877.

A more thorough work on physiology could not be
found. In this all the facts discovered by the late re-

searches are noticed, and neither student nor practi-
tioner should be without this exhaustive treatise on an
important elementary branch of medicine. Atlanta
Med. and Surg. Journal, Dec. 1876.

I7-IRKES ( WILLIAM SENHOUSE), M.D.
A MANUAL OF PHYSIOLOGY. Edited by W. MORRANT BAKER,

M.D., F.R.C.S. A new American from the eighth and improved London edition. With
about two hundred and fifty illustrations. In one large and handsome royal 12mo. vol-
ume. Cloth, $3 25; leather, $3 75. (Lately Issued.)

Kirkes' Physiology has long been known as a concise and exceedingly convenient text-book,
presenting within a narrow compass all that is important for the student. The rapidity with
which successive editions have followed each other in England has enabled the editor to keep it

thoroughly on a level with the changes and new discoveries made in the science, and the eighth
edition, of which the present is a reprint, has appeared so recently that it may be regarded as
the latest accessible exposition of the subject.
On th whole, there is very little in the book the hands of students. Boston Med. and Sura^.ofu^ n^ m5n^.,^

Journ., April 10. 1S73.which either the student or practitioner will notflnd
of practical value and consistent with our present
knowledge of this rapidly changing science ; and we
-hdve QO hesitation in expressing our opinion that

this eighth edition is one of the best handbooks on

physiology which we have in our language. N. Y.

Med. Record, April 15, 1873.

The book is admirably adapted to be placed In

In its enlarged form it is, in our opinion, still the
best book on physiology, most useful to the student.

Phila. Med. Times, Aug. 30, 1S73. .

This is undoubtedly the best work for students of
physiology extant. Cincinnati Med. News, Sept. '73.

HARTSHORNE (HENRY). M.D.,
Prufexxor <>f Ht/yif.ne.eic ,

in the Univ. ofPenna.

HANDBOOK OF ANATOMY AND PHYSIOLOGY. Second Edi-
tion, revised. In one ro.yal 12mo. volume, with 220 wood outt : cloth, $1 75. (Jusi Istiitd.)
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f)UALTON (J. (7.), M.D.,
Professor of Physiology in the dollrge of Phyticians and Surgeon*, New Fork. Ac.

A TREATISE OX HUMAN PHYSIOLOGY. i>,

of Students and Practitioners of Medicine. Sixth edition, t K

with three hundred and sixteen illustrations on wood. In one very >

ume, of over 800 pages. Cloth, $5 50
; leather, $> M). (Just I.^m-<l.)

From the Prrfure to thf .*'/>.'// l\.liti<,n.

In the present edition of thin hook, while every p:irt tins recei

gtnal plun of arrangement has been changed only so far as was necessary for '

new material.

The additions nnd alterations in the text, requisite to |i:-e^nt <-..ivi --ely '>: irmwil. of <

physiological knowledge, huve resulted in spite of the author's :irn--t ell,,rts at e.,i,.lc:

in an increase of fully fifty percent, in the matter of the work. A chanir*', howver. in ili- ty-

pographical arrangement has accommodated these additions without undue. in the

bulk of the volume.
The new chemical notation and nomenclature are introduced into th- present edition. ,

ing now so generally taken the place of the old, that no confusion need r'ilt from tin- el,,uii:e.

The centigrade system of measurements for length, volume, and weight, is a!--, :>

measurements being at present almost universally employed in original ph vsiolo^i,-.',! in

tions and their published accounts. Temperatures are given in degrees of the cent

usually accompanied by the corresponding degrees of Fahrenheit's scale, inclosed in l.n,

NEW YORK, September, 1875.

Burins? the past few ywirs several new works on phy-' This popular tex'-book <m physt tout in

Biology, and new editions of old works, have appeared, its sixth edition with th addition of about lilts

competing for the favor of the medical student, but nom
will rival this new edition of D;ilton. As now enlarged,
itwill be found also to be. in general, a satisfactory work
of reference for the practitioner. Chicago Mfd. Journ.
and Examiner, Jan. 1876.

Trot'. Daltou has discussed conflicting theories and
conclusions regarding physiological questions with a

fairness, a fulness, and a conciseness which lend fresh-

ness and vigor to the entire book. But, his discussions

have been so guarded by a refusal of admission to those

speculative and theoretical explanations, which at best
exir-f in the minds of observers themselves as only pro-
babilities, that none of his readers need be led into

grave errors while making them a study. The Medical

Record, Eeb. 19, 1876.

The revision of this great work has brought it forward
with the physiological advances of the day. and renders

it, as it has ever heen, the finest work for students ex-

tant. AT
askvillc Journ. of Mfd. and Surg., Jan. 1876.

For clearness and perspicuity, Dalton's Physiology
fommended itself to the student years ago. and was a

pleasant relief from the verbose productions which it

supplanted. Physiology hits, however, made many ad-

vances since then and while the style has been pre-
served intact, the work in the present edition has been

brought up fully abreast of th times. The new chemical
notation and nomenclature have also been introduced

Into the present edition. Notwithstanding the uiulti

plicity of text-books on physiology, this will lose none
of its old time popularity. The mechanical execution

of the work is all that could b desired. I\ninsu.I<f>

Journal of Medicine, Dec. 1875.

of new matter, chiefly in ihe department* >! patho-
logical chemistry and the nervous ~\>:-in. where the

principal advances have heen rcali/.cd. With MI tin.-

rough revision and addi'ions. t hat keep the woiU well

up to the times, its continued popularity may he confi

de.ntly predicted, notwithstanding the c. MI; <' iiion it

may encounter. The publisher's work is admirably
done. St. Louis Me'l. ami. Sury. Jnurn . l>

We heartily welcome this, the sixth edition

admirable text book, than which there are H,,H.- ,,f e<|ual

brevity more valuable. It is cordially recommended by
the Professor of fbysiolozy in the University oi i

ana, as by all competent teachers in the United Stuteo
and wherever the lvnglih language is read, this bm.k
has been appreciated. The present edition, with it^ :n

admirably executed illustrations, has been carefully
revised and very much enlarged, although its Imlk <loea

not seem perceptibly increased. New Orleans Medical
and SurgicalJrirn<il. March. 1876.

The present edition is very much superior to every
other, not only in that it brings the subject up to the
times, but that it d so more fully and >Mt5-f:ictorily
than any previousedition . Take it altop.-ihcr. it lemaina
in our humble opinion, the best text b>n I; on physiology
in any land or lantruage The ("Ui<\ Nov. 6, 1875

As a whole, we cordially recommend the work as a
text-book for the student, and as one ot the

The Journal of Kervnn* and Mtutal DisrHst., .Tan. l-7f,.

Still holds it' position as a masterpiece of lucid writ-

ing-, and is, we believe, on the who],-, the l>e>t l^xik to

place in the hands of the ntudeut. LatiJ<n>

Journal.

ftUNGLISON [ROBLEY], M. D.,
-*-' Professor of Institutes of Medicin?. in Jefferson Medical College, Philadelphia.

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and
extensively modified and enlarged, with five hundred and thirty-two illustrations. In two

large and handsomely printed octavo volumes of about 1500 pages, cloth, $7 Oft.

TEBMANN (C. O.).

PHYSIOLOGICAL CHEMISTRY. Translated from the second edi-

tion by GBOROK E DAY, M. D., F. R. S., Ac., edited by R. E. ROOBRS, M D., Pro:

Chemistry in the Medical Department of the University of Pennsylvania, with illustration*

selected from Funke's Atlas of Physiological Chemistry, and an Appendix of plates Com-

plete in two large and handsome octavo volumes, containing 1200 pages, with nearly two
hundred illustrations, cloth, $6 00.

Z>r THE SANE AUTHOR.

MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the
German, with Notes and Additions, by J CHESTON MORRIS, M. D.,' with an Introductory

Essay on Vital Force, by Professor SAMUEL JACKBOH, M. D., of the University of Pennsyl-
vania. With illustrations on wood. In one very handsome octavo volume of 33fi pages,

cloth, $2 25.
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(GEORGE), Ph.D.

A MANUAL OF ELEMENTARY CHEMISTRY
;
Theoretical and

Practical. Revised and corrected by HENRY WATTS, B.A., F.R.S., author of " A Diction-

ary of Chemistry," etc. With a colored plate, and one hundred and seventy-seven illus-

trations. A new American, from th< twelfth and enlarged London edition. Edited by
ROBERT BRIDGES, M.D. In one large royal 12mo. volume, of over 1000 pages ;

cloth, $2 75
; leather, $3 25. (Now Ready.)

Two careful revisions by Mr. Watts, since the appearance of the last American edition of
" Fownes," have so enlarged the work that in England it has been divided into two volumes. In

reprinting it, by the use of a small and exceedingly clear type, cast for the purpose, it has been
found possible to comprise the whole, without omission, in one volume, not unhandy for study and
reference. The enlargement of the work has induced the American Editor to confine his additions

to the narrowest compass, and he has accordingly inserted only such discoveries as have been an-

nounced since the very recent appearance of the work in England, and has added the standards
in popular use to the Decimal and Centigrade systems employed in the original.

Among the additions to this edition will be found a very handsome colored plate, representing
a number of spectra in the spectroscope. Every care has been taken in the typographical execu-
tion to render the volume worthy in every respect of its high reputation and extended use, and

though it has been enlarged by more than one hundred and fifty pages, its very moderate price
will still maintain-it as one of the cheapest volumes accessible to the chemical student.

When we state that, in our opinion, the present
edition sustains in every respect the high reputation
which its predecessors have acquired and enjoyed,
we express therewith our fall belief in its intrinsic

value as a text-book and work of reference. Am.
Journ. of Pharm., Aug. 1878.

The conscientious care which has been bestowed

upon it by the American and English editors renders
it still, perhaps, the best book for the student and the

pi-dcationer who would keep alive the acquisitions
of his student days. It has, indeed, reached a some-
what formidable magnitude with its more than a

thousand pages, but with less than this no fair repre-
sentation of chemistry as it now is can be given. The
type is small but very clear, and the sections are very
lucidly arranged to facilitate study and reference.

Med. and Surg. Reporter, Aug. 3, 1878.

The work is too well known to American students
to need any extended notice

;
suffice it to say that

the revision by the English editor has been faithfully

done, and that Pi-ofessor Bridges has added some
fresh and valuable matter, especially in the inor-

ganic chemistry. The book has always been a fa-

vorite in this country, and in its new shape bids
fair to retain all its former prtstige. Boston Jour,
of Chemistry, Aug. 1878.

It is almost superfluous to remark on a book so

long and favorably known. In the present edition,
organic' chemistry is treated more fully than it

has been done in the previous editions. Philada.
Chemist and Druggist, July, 1878.

It will be entirely unnecessary for us to make any
remarks relating to the general character of Fowne's
Manual. For over twenty years it has held the fore-

most place as a text-book, and the elaborate and
thorough revisions which have been made from time
to time leave little chance for any wide awake rival to

step before it. Canadian Pharm. Jour., Ang. 187S.

As a manual of chemistry it is without a superior
in the language Md. Med. Jour., Aug. 1878.

ATTFIELD (JOHN), Ph.D.,
Professor of Practical Chemistry to the Pharmaceutica I Society of Great Britain, Ac.

CHEMISTRY, GENERAL, MEDICAL, AND PHARMACEUTICAL
;

including the Chemistry of the U. S. Pharmacopoeia. A Manual of the General Principles
of the Science, and their Application to Medicine and Pharmacy. Seventh American edi-

tion, revised from the Sixth English edition by the author. In one handsome royal 12mo .

volume of 668 pages, with 87 illustrations : cloth, $2 75 ; leather, $3 25. (Just Issued.)

This work has received a very careful revision atthe hands ofthe author, resultingin aconsider-

able increase in size, together with the addition of a handsome series of illustrations. Notwith-

standing these improvements, the price has been maintained at the former very moderate rate.

It is a valuable work for the busy practitioner, ex-

cluding as it does everything that would be of inte-

rest only to the scientific chemist, and having a com-

prehensive index which renders after consultation

easy. That portion devoted to urinaly*is and prac-
tical toxicology, and the tests for impurities in medi-
cinal preparations, is especially valuable to the

practising physician. For the student it is desirable,
for the reason that it is so arranged that he may,
without an instructor, study the science experiment-
ally. Am. Practitioner, March, 1877.

After having used it as a text-book in the laboratory

student. The more we have used it, the more we were

pleased with it, and on the appearance of a new, re vised,
and enlarged edition, we take occasion to again cordi-

ally recommend it, believing that for the practical in-

struction of pharmaceutical students in chemistry it

has no superior in the English language. Am. Journ.

of Pharm., Nov. 1876.

of the PhiladelphiaCollegeof Pharmacy during the last

five years, we can speak from our own experience, and

testify to its intrinsic value in the instruction of the

As a compact manual of the general principles of the
science and their applications in medicine and phar-
macy, it has no rival, and the frequent and thorough
revision it receives keeps it in all respects up with the
times. The American edition, which covers the United
States Pharmacopoeia, is prepared under the author's

upervision Boston Journal of Chemistry, Nov. 1876.

/?<9 WMAN (JOHN E.) , M.D.
INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING
ANALYSIS. Sixth Amerioan,/rom the sixth and revised London edition. With numer-
ous illustrations. In one neat vol., royal 12mo., cloth, $2 25.

Br THE SAME AUTHOR.

PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. In one
neat volume, royal 12mo., pp. 351, with numerous illustrations

; cloth, $2 25.

KNVPP'S TECHNOLOGY ;
or Chemistry Applied to I very handsome octavo volumes, with 500 wood

the Arts, and to Manufactures. With American
| engravings, cloth, $6 00.

additions by Prof. WALTER R. JOHNSON. In two
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T>LOXAM 7. /,.),
*-* Profe.xxor of Chf.mintry in King* g College, London.

CHEMISTRY, INORGANIC AND OWJANIC. From the S<
don Edition. In one very handsome octnvo volume, of 700 pages, with abou-
tions. Cloth, $4 00; leather, $5 00. (Just liaued.)

We have iu this work a complete and most cxr.-l- 1 <ciuce as It now stands. We )IHV<- *pok-n of the
lent text-book for the u*e of schools, and can heart- work asudmirably ailaj-

1
-

tly recommend it as such. Boston Med. and Sura.
Jo-urn., May '28, 1874.

The above is the title of a work which we can

It is untie a* w.-l! Miitrd to

ifion.-ri. who wi-.li to i.-vj.-\v il>.- i have
to refresh their m.Miior. ;i, t Tf .

conscientiously recommend to*tudents .if chemistry
! latins; to it. In a word, it i- a Look L

It is as easy as a work on chinMry could he made, i

*bo wi " h to know what i* ih.- clu-miKtry ,.f

attheMameilraethatitpreseutHafullaccoiint ofthat \

<ent day. .dm*rt><fu l>r>u-tili<t>.r. Nov. 1873.

flLASSEN (ALEXANDER)^
Prnfextor in Ihr Royal Pa/yttchnic School, Aix In

ELEMENTARY AM) QUANTITATIVE ANALYSIS. Trans!)
with notes and additions by EDGAR F. SMITII, Ph.D., Assist Prof, of Chemistry in the
Towne Scientific School, Univ. of Penna. In one handsome royal 12mo. volume,
pages, with illustrations; cloth, $2 00. (Just Ready.)

This little book will supply a want of a condensed and convenient laboratory guide for the
student in quantitative analysis. Since its appearance in Germany, two or three
it has been received throughout the continent as a recognized authority, and its tninslnl ion
into French and Russian shows that the author has succeeded in thoroughly fulfilling th-

at which he aimed. The translator has added such processes and details as seemed requisite to

adapt the volume more thoroughly to the wants of the American student.

SJLO WES (FRANK), D.Sc., London.^ Senior Science- Waster at the High School, Newcastle-under Lyme, etc.

AN ELEMENTARY TREATISE ON PRACTIC A L CHEMISTRY
AND QUALITATIVE INORGANIC ANALYSIS. Specially ndapted for Use iu the
Laboratories of Schools and Colleges and by Beginners. From the Second and Revised
English Edition, with about fifty illustrations on wood. In one very handsome royal
12mo. volume of 372 pages: cloth, $2 50. (Now Ready.)

It is short, concise, and eminently practical. We
therefore heartily commend it to students, and e->pe-

cially to those who are obliged to dispense with a
master. Of course, a teacher is in every way desi-

rable, but a good degree of technical skill and prac-
tical knowledge can . be attained with no other
instructor than the very valuable handbook now
under consideration. St. Louia Clin. Record, Oct.
1877.

The work is so written and arranged that it can be

comprehended by the student without a teacher, aud
the descriptions and directions forthe various work

are so simple, and yet concise, as to be interesting
and intelligible. The work is uniucumbered with
theoretical deductions, dealing wholly with the
practical matter, which it is the aim of ih in iMinpro-
hensive text-book to impart. The accuracy of the

analytical methods are vouched for from the fact

that they have all been worked through by the
author and the members of his das*, from the

printed text. We can heartily recommend the work
to the student of chemistry as being a reliable and
comprehensive one. Druggists' Advertiser, Oct.

15, 1877.

flALLOWAY (ROBERT), F.C.8.,
Pr f of Applied Clhemintry in the Royl Col/ege of Science for Ireland, etc.

A MANUAL OF QUALITATIVE ANALYSIS. From the Fifth Lon-
don Edition. In one neat royal 12mo. volume, with illustrations

;
extra cloth, $2 50.

( Lately Issued. )

The success which has carried this work through repeated editions in England, and its adop-
tion as a text-book in several of the leading institutions in this country, show that the author
has succeeded in the endeavor to produce a sound practical manual and book of reference for

the chemical student.
We regard this volume as a valuable addition to I acids, and of compounds aud various secretions and

the chemical text-books, and as particularly calcii-
1
excretions of animal origin. Am. Jour, of Pharm.,

lated to instruct the 8tude.it iu analytical researches I Sapt. 1872.
of the inorganic compounds, the important vegetable j

4.D., Ph.D.,
Professor of Chemistry in the Johns Hopkins University, Baltimore.

PRINCIPLES OF THEORETICAL CHKMISTRY, with special reference
to the Constitution of Chemical Compounds. In one handsome royal 12mo. vol. of over
232 pages: cloth, $1 50. (Just Issued.)

This volume is devottd to the principles upon which I ries which have been advanced for explaining an
the theoretical structure of modern chemistry ia bused nounced facts. In our opinior. the work will prov- to

and as such itis a very valuable addition to our Ittera-
|
be a valuable aid to the chemical student who would

ture, insomuch as it discusses, in a dear and citnr>re- familiarize himself with the theories of I he scienn- thai

hensive manner, the various laws R-ivernini; chcmicil I have led to in my important discoveries. Am. Journ.
combination and decomposition. and the various theo- | / I'/iarm., June, 1877.

"OHLER AND FITTIG.
OUTLINES OF ORGANIC CHEMISTRY. Translated with Ad-
ditions from the Eighth German Edition. By IRA REMSKN, M.D., Ph.D., Profe-

Chemistry and Physics in Williams College, Mass. In one handsome volume, royal 12nio.

of 550 pp., cloth, $3.
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PARRISH (EDWARD],
Late Professor of Materia Medico, in the Philadelphia College ofPharmacy.

A TREATISE ON PHARMACY. Designed as a Text-Book for the
Student, and as a Guide for the Physician and Pharmaceutist. With many Formula and
Prescriptions. Fourth Edition, thoroughly revised, by THOMAS S. WIEGAND. In one
handsome octavo volume of 977 pages, with 280 illustrations; cloth. $5 50; leather, $6 50.

(Lately Issued.)

The delay in the appearance of the new U. S. Pharmacopoeia, and the sudden death of the au-
thor, have postponed the preparation of this new edition beyond the period expected. The notes
and memoranda left by Mr. Parrish have been placed in the hands of the editor, Mr. Wieg.and,
who has labored assiduously to embody in the work all the improvements of pharmaceutical sci-

ence which have been introduced during ,he last ten years. It is therefore hoped that the new
edition will fully maintain the reputation which the volume has heretofore enjoyed as a standard
text-book and work of reference for all engaged in the preparation and dispensing of medicines.
Of Dr. Parrish's great work on pharmacy it only

remains to be said that the editor has accomplished
an honored place on our own bookshelves. Dublin
Med. Press and Circular, Aug. 12, 1874.

We expressed our opinion of a former edition in
his work so well as to maintain, in this fourth edi-

tion, the high standard of excellence which it bad
|

terms of unqualified praise, and we are in no mood
attained in previous editions, uuder the editorship of to detract from that p̂[a

-

WJ, in reference to the pre-
its accomplished author. This has not been accom-

plished without much labor, and many additions and
improvements, involving changes in the arrangement
of the several parts of the work, and the addition of

much new matter. With the modifications thus et-

fecteditconstitutes,as now presented, acompendium
of the science and art indi.-pensable to the pharma-
cist, and of the utmost value to every practitioner
of medicine desirous of familiarizing himself with
the pharmaceutical preparation of the articles which
he pre -cribes for his patients. Chicago Med. Journ.,
Jnly 1S74.

Tlie work is eminently practical, and has the rare

merit of being readable and interesting, while it pre-

sent edition, the preparation of which has fallen into
competent hands. It is a book with which no pharma-
cist can dispense, and from which no physician can
fail to derive much information of value to him in

practice. Pacific Med. and Surg. Journ., June, '74.

With these few remarks we heartily commend the
work, and have no doubt that it will maintain its
old reputation as a text-book for the student, and a
work of reference for the more experienced physi-
cian a,nd pharmacist. Chicago Med. Examiner,
June 15, 1874.

Perhaps one, if not the roost important book upon
pharmacy which has appeared in the English laa-

es a stricfly scientific character. The whole work gnage has emanated from the transatlantic press.
ects the greatest credit on author, editor, and pub- "Parrish's Pharmacy" is a well-known work on this

serve
refl

lisher It will convey someidea of the liberality which
j

side of the water, and the fact shows us that a really
has been bestowed upon Hsproduction when we men- i useful work never becomes merely local in its fame.
tion thatthereare no less than 2SOcarefully executed

j

Thanks to the judicious editing of Mr. Wiegand, the
illustrations. In conclusion, we heartily recommend
the work, not only to pharmacists, but also to the

multitude of medical practitioners who are obliged

posthumous edition of "Parrish" has been saved to
the public with all the mature experience of its au-
thor, and perhaps none the worse for a dash of neir

to compound their own medicines. It will ever hold
[
blood. Lond. Phuntn. Journal, Oct. 17, 1874.

&TILLE [ALFRED], M.D.,
13 Professor of Theory and Practice of Medicine in the University of Penna.

THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise
on the Action and Uses of Medicinal Agents, including their Description and Historj.
Fourth edition, revised and enlarged. In two large and handsome 8vo. vols. of about 2000

pages. Cloth, $10 ; leather, $12. (Lately Issued.)

The care bestowed by the author on the revision of this edition has kept the work out of the

market for nearly two years, and has increased its size about two hundred and fifty pages. Not
withstanding this enlargement, the price has been kept at the former very moderate rate.

It is unnecessary to do much more than to an-
1

of the pr^ent edition, a whole cyclopaedia of thera-

nonnce the appearance of the fourth edition of this
|

peutics. Chicago Medical Journal, Feb. 1875.

well known and excllent work. Brit, and For.
j

The magnificent work of Professor Stille is known
Med.-Chir. Review, Oct Ib7o.

; wherever the English language is read, and the art

For all who desire a complete work on therapeutics ;

of medicine cultivated; known so well that no eneo-
and materia rnedica for reference, in cases involving ]

mium of ours could brighten its fame, and no unfa-

medico-legal questions, as well as for information
|
vorable criticism could tarnish its reputation. Phil-

concerning remedial agents, Dr. Still6's is ''par x- adelphia Med. Times, Dec. 12, 1874.

eellnnce" the work. The work being out of print, by
the exhaustion of former editions the author has laid

The rapid exhaustion ofthree editions and the uni-
versal favor with which the work has been received

the profession under renewed obligations, by the
j

by the medical profewion, are sufficient proof of its
careful revision, important additions, and timely re-

j
excelleuce as a repertory of practical and useful in-

issuing a work not exactly supplemented by any formation for the physician. The edition before us
other in the English language, if in any language, fully sustains this verdict, as the work has been care-
The mechanical execution handsomely sustains the

; ful]y rev ised and in some portions rewritten, briug-
well-known skill and good taste of the publisher. i

ing it up to the present time by the admission of
St. Loui* Med. and Sura. Journal, Dec 1874. ! ch |orai and croton chloral, nitrite of amyl, bicblo-

The prominent feature of Dr. Stille s great work ride of methylene, methylic ether, lithium com-
is sound good sen.e. It is lenrned. but it learning pounds, gelseminum, and other remedies. Ain.

is of inferior value compared with the discriminating Journ. of Pharmacy, Feb. 1875.

judgment which is shown by its author inthedis-j We can hardly admit that it has a rival in the
cussion of his subjects, and which renders it a trust- , muiHtode of its citations and the fulness of its re-

worthy guide in the sick-room. Am. Practitioner, \ search into clinical histories, and we must assign it

Jan. 1875. a place in the physician's library; not, indeed, as

From the publication of the first edition "Still^'s fully representing the present state of knowledge in

Therapeutics" has been one of the classics ;
its ab- pharraacodyuHmics, but as by far the most complete

seuce from our libraries would create a vacuum treatise upon the clinical and practical side of the

which could be filled by no other work in the Inn- question. Boston Mtd. and. Snrg. Journal^ Nov. 5,

guage, and its presence supplies, in the two volumes 1S74.
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UTILLE (ALFRED}, M.O, LL.D., and 1/,1/xr// (JOHN M.), Ph.D..O Prf ufThvoriinnil Pr<tCti<34 of Clinical JM
Med. in Univ. of Pa.

THE NATIONAL IHSI'KXSATOl! V : K.ni.n.cin- ih. .

tany,
Materia Medica, Pharmacy, Phartnacodynamics, ami Therap.-utic.-- i,f the I'h

poeias of the United States and (Jreat Britain. For the I's-- of I'hy.-irian. and I'

ceutists. In one handsome octavo volume, with numerous illustrations. ( /// 7'rrw.)

The want has long been felt and expressed of a work which, withi:

should give to the physician and pharmaceutist an authoritative exposition of th-

po-ias from the existing standpoint of me Heal and pharm iceiitica!

the authors have been earnestly engaged in the preparation of th.- pn-st-nt volume, with the

hope of satisfying this want, and their labors are now sufficiently advanced to ,-naM.- th-

Usher to promise its appearance during the coining season. Their d'Htingui-hc<l r-put:iti<ni in

their respective departments is a guarantee that the work will fulfil all rea-onalih- .

a guide in the selection, compounding, dispensing, and medicinal u-.--; of dru. in all

respects, while convenient in size, and carefully divested of all unnecessary and obsolete D

fjlAR Q UHA RSOX (
R OBKR T] . M. I) .

-L L/'tttrr<m Mutt-rin M>"tif,, at St. M/r.i/'.

A GUIDE TO THERAPEUTICS. Edited, with Addition*, embracing
the U. S. Pharmacopoeia. By FRANK WOODBURV, M.D. In one neat volume
12mo. volume of over 400 pages: cloth, $2. (Now Ready.)

The object of the author has been to present in a compact and compendious form the the-

rapeutics of the Materia Medica, unencumbered by botanical and pharmaceutical details. The
volume is thus emphatically a work for the medical student, to aid in his acquiring a clear and
connected view of the subject in its most modern aspects; and for the busy practitioner who

may wish to refresh his meinorv. Under each article, in parallel columns, are given its phy-

siological and therapeutical actions, thus enabling the reader to take in at a gland- t \\- essential

facts with respect to each remedy, and numerous formulae are given as examples of their prac-
tical use. Considerable additions have been introduced by Dr. Woodbury, who has made
numerous changes to adapt the work to the wants of the American student, introducing all the

preparations of the U. S. Pharmacopoeia, and many of the newer remedies.

This little volume is an earnest effort to advance
the inteiests of intelligent therapeutics. .In a mode-
rate compass we find ihe established facts concerning
the physiological and therapeutical actions of reme-

dies. The corresponding effects of different remedies
in health and disease are pre-ented in parallel col-

umns. This arrangement impresses us very favor-

ably, as both convenient and calculated to stamp
the" facts vipon the memory. We da not know of an

equal number of pages in one work that contains for

the needs of the student anything near as valuable

an account of these substances. We can cordially
commend this work to the medical student as- the best

introduction to the study of larger and more elabo-

rated treatises Detroit Lancet, Jan. 187S.

An excellent feature of Dr Farquharson's Guide,
and one which will commend it to all earnest stu-

dents, is the arrangement, in tabular form, of the va-

rious officinal preparations and their dose, so that

they may be readily committed to memory This

handbook is so well arranged, and presents the well

established facts of therapeutics in so impressive a

manner, that it deserves cu-rful study by -v. -

dent and young practitioner. Cincinnati <

Jan. 12, 1878.

Many persons who learned therapeutics before
the physiological action of remedies was taught ti

j

students find it difficult to discover t)

physiological action on therapeutic employment
i from ordinary text-books. Dr. Farquharson has m,.-t

ingeniously shown it by printing the two in parallel
columns and corresponding paragraphs, MI that, by

! running the eye down the left-hand side of a j>

get the physiological actions of a drug, and on the

; right-hand the therapeutical uses, while, by running
it straight across the page, we at once perceive the

]

relations of the one to the other. On this account, the
work is likely to be useful, not only to student- pre-

! paring for their examinations, but to tho*.- m.-dk-al

I men, also, who are well acquainted with
books on the same subject, but experience t:

culty, already mentioned, of ,-ceing the relations

i
between the actions and u>e of remedies. The

!

London Practitioner, January, 1S78.

GRIFFITH (ROBERT E.), M,D.

A UNIVERSAL FORMULARY, Containing the Methods of Prepar-
ing and Administering Officinal and other Medicines. The whole adapted to Physici

Pharmaceutists. Third edition, thoroughly revised, with numerous additions, b} JOHN M.

MAISCH, Professor of Materia Medica in the Philadelphia College of Pharmacy. In one large

and handsome octavo volume of aboutSOOpp., cl., $4 50 jleather, $5 50. (Latt-lii

As a comparative view of the United States, the British, the German, and the French

Pharmacopoeias, together with an immense amount of unofficinal formulas, it affords to the prac-

titioner and pharmaceutist an aid in their daily avocations not to be found elsewhere, while

indexes, one of "Diseases and their Remedies," one of Pharmaceutical Names, and a Uenerul

Index, afford an easy key to the alphabetical arrangement adopted in the text.

To the druggist a good formulary is simply indis-

pensable, and perhaps no formulary has been more

extensively used than the well-known work before

us. Many physicians have toofflciate, also, as drug-

gists. This is true especially of the country physi-

cian, and a work which shall teach him the means

by which to administer or combine hi* remedies in

the most etflcacious and pleasant manner, will al-

ways hold its place upon his shelf A formulary of

this kind is of benefit also to the city physician in

largest practice. Cincinnati liinic, Feb. 21. 1S74.

A more complete formulary than it is in it-

ent form the pharmacist or physician could hardly
desire. To the first some such work is indi--

ble, and it is hardly lus-i essential to the practitioner
who compounds his own medicine*. Much of what
is contained in the introduction ought to be

mitted to memory by every student of m-di.in-.

As a help to physicians it will be found iinrlu>tt,l,.

and doubtless will make its way into librar:-

already supplied with a standard work of the kind .

Tke American Practitioner, Louisville, July, '74.
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(F.), AND TfANVIER (L.),^
Prof, in the Faculty of Med ,

Paris. Prof in the College of France.

MANUAL OF PATHOLOGICAL HISTOLOGY. Translated, with
Notes and Additions, by E. 0. SHAKESPEARE, M.D., Pathologist and Ophthalmic Surgeon
to Pbilada Hospital, Lecturer on Refaction and Operative Ophthalmic Surgery in Univ.
of Penna. In one very handsome octavo volume of about 600 pages, with over 300 illus-

trations. (Preparing.)
So much has been done of late years in the elucidntion of pathology by means of the micro-

cope, and this subject now occupies so prominenta position ns one of the most important branches
of medical science, that the American profession cannot fail to welcome a translation of the pre-
ent work, which, through its own merits and through the well-known reputation of its distin-

guished authors, is regarded in Europe as the standard text-book and work of reference in its

department Such investigations and discoveries as have been made since its appearance will be
introduced by the translator, and the work is confidently expected to assume in this country the
ame position which has been so universally accorded to it abroad.

FIENWICK (SAMUEL], M.D.,
Assistant Physician to the London Hospital*

THE STUDENT'S GUIDE TO MEDICAL DIAGNOSIS. From the
Third Revised and Enlarged English Editiou. With eighty-four illustrations on wood.
In one very handsome volume, royal 12mo., cloth, $2 25. (Just Issued.)

Of the nv*ny guidebooks on medical diagnosis, are few books of this size on practical medicine that
claimed to be written for the special instruction of contain so much and convey it so well 'as cbe volume
students, thin is the best. The author is evidently a before us It in a book we can sincerely recommend
well-read and accomplished physician. and he knows to the student f >r directinstrnction, and to the prac-
how to teach practical medicine. The charm of sim- titioner as a ready and useful aid to his memory.
plicity is not the least int^restingfeature in the man- Am,. Journ. of Syphilography, Jan. 1874.

nerin which Dr. Fenwickconveys instruction. There

f^REEN (T. HENRY], M.D. ,

Lecturer on Pathology and Morbid Anatomy at Charing-C!ro88 Hospital Medical School.

PATHOLOGY AND MORBID ANATOMY. Second American, from
the Third and Enlarged English Edition. With numerousillustrations on wood. In one
very handsome octavo volume of over 300 pages, cloth $2 75 (Jiist Issued.)

Those not acquainted with this text book ought to

be. We have always thought that, for the average
doctor this work was much more useful than the larg r

treatises. Intoitiscondensed such knowledge togain
which, elsewhere, would require great labor and
wide reading. For students and practitioners full

of cares, it is particularly valuable. In this edition
the general high character of the work is maintained,
the new cuts are fully up to the standard of those
used before, which were excellent, the execution of
the work at, the hands of the publisher is faultless.

Chicago Mtd Journ. and Exam., Feb 1877.

Altogether, thisis the bestshortmanual of morbid
anatomy in the English language, and we regret that

our space and the character of our contents forbids a

more extended notice. The atrangemnt and choice
of subjects, the clearness and comparative thorough-
ness of its statements make it very satisfactory. We
are espaciallv pleased with th^ appearance of the

wood cut*-, most of them made for this work after its

author's own sections and drawings. We can only
repeat what we have said before, that we know of

nothing in th way of a brief manual, superior to it

in the English language. It may lie safely and heartily
commended to students, especially of morbid ana-

tomy. Journ. of Nervous and Mental Disease, Oct.

1876.

DAVIS (NATHAN S.\
Prof, of Principles nnd Practice of Medicine, etc., in Chicago Med. College.

CLINICAL LECTURES ON VARIOUS IMPORTANT DISEASES;
being a collection of the Clinical Lectures delivered in the Medical Wards of Mercy Hos-

pital, Chicago. Edited by FRANK H. DAVIS, M.D. Second edition, enlarged. In one
handsome royal 12mo. volume. Cloth, $1 75. (Lately Issued.)

WHAT TO OBSERVE ATTHE BEDSIDE AND AFTER
DEATH IN MEDICAL CASES. From the second Lon-
don edition. 1 vol royal 12mo., cloth. $1 00.

CHRISTISON'S DISPENSATORY. With copious ad-

ditions, and 213 large wood-ensrravinsrs By R
EGLESFIELD GRIFFITH, M.D. One vol. 8vo., pp. 1000,
Cloth. *400.

CARPENTER'S PRIZE ESSAY ON THE USE OI
ALCOHOLIC LIQUORS IN HEALTH AND DISEASE. Ne-w

edition, with a Preface by D. F. CONDIE, M.D., anc

explanations of scientific words. In one neat 12mo.
volume, pp. 178, cloth. 60 cents

OLDGE'S ATLAS OF PATHOLOGICAL HISTOLOGY
Translated, with Notes and Additions, by JOSEPH

LEIDY, M. D. In one volume, very large imperial

quarto, with 320 copper-plate figures, plain and

colored, cloth. $100.

LA ROCHE ON YELLOW FEVER, considered in its

Historical, Pathological, Etiological, and Therapen
tical Relations. In two large and handsome octavo
volumes of nearly 1500 pages, cloth. $7 00.

HOLLAND'S MEDICAL NOTES AND REFLEC-
TIONS. 1 vol. 8vo., pp. 500, cloth. $3 50.

BARLOW'S MANUAL OF THE PRACTICE OF
MEDICINE. With Additions by D. F. CONDIB,
M D. 1 vol. 8vo., pp. 600, cloth. *2 50.

TODD'S CLINICAL LECTURES ON CERTAIN ACUTB
DISEASES. In one neat octavo volume, of 320 pagea.
cloth. *2 50

STURGES'S INTRODUCTION TO THE STUDY OF
CLINICAL MEDICINE. Being a Guide to the In-

vestigation of Disease. In one handsome 12mo.
volume, cloth, $1 25. (Lately Issued.)

STOKES' LECTURES ON FEVER Edited by JOHN
WILLIAM MOORK, M.D. , Assistant Physician to the
Cork Street Fever Hospital. In one neat Svo.

volume, cloth, $2 00. (Just Issued.)

THE CYCLOPAEDIA OF PRACTICAL MEDICINE:
comprising Treatises on the Nature and Treatment
of Diseases, Materia Medica and Therapeutic.*, Dis-

eases of Women and Children, Medical Jurispru-
dence, etc. etc. By DUNGLISON, FORBKS, TWEEDIE,
and CONOLLY. In four large super royal octavo
volumes, of 3'254 double-columned p:ige-<, strongly
and handsomely bound in leather, tj>15; cloth, $11.



UKNKY c. I.KA'S PUBLICATION (Pi

tfLINT (A UST1N), M. D.,
I- Professor of the Principles and Practice of Medicine in BelUvue Med .

<

A TREATISE ON TIIK Pit I NCI IMJ-S AND I'll

MEDICINE ; designed for the use of Students and Practitioners of
'

edition, revised and enlarged. In one large and closely printed i>.-t u\ <, vi.lunir nf ,i

pp. ; cloth, $6 00
;
or strongly bound in leather, with raised bands, $7 '>

By common consent of the English and American medical press, this work h;i been assigned
o the highest position as a complete and compendious text-book <>n th- nm-i ii-lvai,

of medical science. At the very moderate price at which it is offered it will b found one of the

cheapest volumes now before the profession.

This excellent treatise ou medicine has acquire.) il.-ntsan.l a book ..f r>-.\,\ y r.-r.-r-neefor praet:
for itself in the raited States a reputation si mil art.. The force of its 1<>^ i

thateajoyed in England by the admirable lectures Ings, bare left it without a rlTtl In the leld
of Sir Thomas Watson. It may not possess the Banv /, s.-pt !.".'

charm of style, but it has like solidity, the frnit of
Med

Flint's 1'racticeof Medicine ha* become o fixed la
long and patient observation, and presents kindred it> ,,
moderation and eclecticism. We have referred to ,. s;<i ,, |,,, y , m ,| , ,,..

many of the mosti mporta nt chapters, andflndtbere
vision spoken of in the preface is a genuine one, and

It may, however, )

.ii.rov.-ii the oceaeloo to iutr.'.lt."

that the author has very fairly broughtur. his mat t-r
,;iiu , r j,,, lt j,, ns ,, f ,.

tothelevel oftheknowledgeofthe present day. The
j reM1 i tfi o f n j s own confi;

rork has this great recommendation, that it is in one
volume, and therefore will not be so terrifying to the

student as the bulky volumes which several of our

English text-books of medicine have developed into.

British and Foreign Med.-Chir. Rev., Jan. lS7fi.

Itis of course unnecessary tointroduce or eulogize
this now standard treatise. All the colleges recom-
mend it as a text-book, and there are few libraries

in which one of its editions is not to be found. The

present edition has been enlarged and revise d to bring
it up to the author's present level of experience and

reading. His own clinical studies and the latest con-

tributions to medical literature both in this country
and in Europe, have received careful attention, so

that some portions have been entirely rewritten, and
about seventy pages of new matter have been added.

Chicago Mfd Journ., June, 1873.

Has never been surpassed as a text-book for stu-

ffot to extended acmanj -.<\ work* on
practice, it still is sufficiently complete for all ordi-

nary reference, and we do not know of

venient work for the busy general practitioner.
Cincinnati Lancet and '/nn-i-,r, .lum-.

Prof Flint, in thefonrth edition of l.Ugrt-Ht work,
has performed a labor reflecting much credit upon
himself, and conferring a lasti u a benefit upon the pro-
fession. The whole work shows evidence of thorough
revision, so that it appears like a new book w
expressly for the times For thegener;ii :

and student of medicine, w can d the
bookin toostrongterms A' }' V

It is given to very few men to tread in the steps of
Austin Flint, whoa single volume < -\i m-ilicine,
though here and there defective, is a masterpiece of
lucid condensation and of general grasp of an enor-

mously wide subject Lond. Practitioner, Dec. '73.

Z?F THE SAME AUTHOR.

ESSAYS ON CONSERVATIVE MEDICINE AND KINI>!!KI>
TOPICS. In one very handsome royal 12rao. volume. Cloth, $1 38. (Just Issued.)

fJARTSRORNE (HENRY), M.I}.,
J.J. Professor of Hygiene in the University of Pennsylvania.

ESSENTIALS OF THE PRINCIPLES AND PRACTICE OF MEDI-
CINE. A handy-book for Students and Practitioners. Fourth edition, revised and im-

proved. With about one hundred illustrations. In one handsome royal 12mo. volume,
of about 550 pages, cloth, $2 63

;
half bound, $2 88. (Lately Issued.)

Aa a handbook, which clearly sets forth the KSSKN-

TIAf.S of the PRINCIPLES AND PRACTICE OF MEDICINE, W6
do not know of its equal. Va. Mc.d. Monthly.

As a brief, condensed, but comprehensive hand-

book, it cannot be improved upon. Chicago Med.
Examiner, Nov. 15, 1874

The work is brought fully up with all the recent

advances in medicine, is admirably condensed, and
yet sufficiently explicit for all the put poses intended,
thus making it by far th<- be-i w.>ik of its character
ever published. dinHnnnti <?/ini<-, Oct 24, 1S74.

Without doubt the best book of the kind published
in the English language. St. Louis Mtd. antlSurg.
Journ , Nov. 1674.

W:'A TSON (THOMAS), M. D., Sf-c.

LECTURES ON THE PRINCIPLES AND PRACTICE OF
PHYSIC. Delivered at King's College, London. A new American, from the Fifth re-

vised and enlarged English edition. Edited, with additions, and *everal hundred illustra-

tions, by HENRY HARTSHORNS, M.D., Professor of Hygiene in the University nf Pennsylva
nia. In two large and handsome Svo.vols. Cloth, $9 00; leather, $11 00. (Lately Put. .

It is a subject for congratulation and for thankful
ness that Sir Thomas Watson, during a period of com-

parative leisure, after a long, laborious, and most
honorable professional career, while retaining full

possession of his high mental faculties, should have

pmployed the opportunity to submit his Lectures to

a more thorough revision than was possible during
the earlier and busier period of his life. Carefully
passingin review some of the most intricate and im-

portant pathological and practical questions, there-

suits of hisclear insight and his calm judgment are
now recorded for the benefl t of mankind, in language
which, for precision, vigor, and classical elegance, has

rarely been equalled, and never surpassed Th,e re-

vision has evidently been most caivfully done, and
the results appeariu almost every page. Brit. Mtd.
Journ., Oct. 14. 1871.

The author'* rare combination of great scientific

attainments combined with wonderful forensic elo-

quence has exerted extraordinary intl <:

last two generation- of physicians His clinical de-

scriptions of mot disertsfsha ve i. .ailed ;

and on this score at leant his work will live long
in the future. The work will be sought by all who
appreciate a great book. Anur Journ. of Syphil-

, July, 1-7:2.



16 HENRY C. LEA'S PUBLICATIONS (Practice of Medicine).

WE (JOHN SYER), M.D . F.R.C.P.,
J-J Physician and Joint Lecturer on Medicine, St. Thorn an' ft IfuftpifaJ.

A MANUAL ON THE PRACTICE OF MEDICINE. Edited, with
Additions, by JAMES H. HUTCHINSON, M.D., Physician to the Penna. Hospital. In one
handsome octavo volume of over 1 100 pages : cloth, $5 50

; leather, $6 50. (Just Ready.)
In the effort of the author to render this volume a complete and trustworthy guide for the

student and practitioner he has covered a wider field than is customary in text-books on the

Practice of Medicine, and has sedulously endeavored to present each subject in the light of the
most modern developments of observation and treatment. So much has been done of late years to

enlarge our knowledge of disease by improved methods of diagnosis, and so many new agencies
have been called into service in treatment, that a condensed and compendious work, thoroughly
on a level with the advance of medical science, can hardly fail to prove of value to the profession.

practitioners who purchase few books will find thisDr. Bris'owe ha long been before the profession
as an able thinker acd writer on professioaal sub-

jects. His present work is second to none of its

'kind, the part on diseases of the nervous system
being, psrhaps, the most deserving of praise. It is

eminently readable, both in matter and print, and
fully deserves the success it is sure to obtain.
Edin. Med. Journ., Oct. 1877.

The treatment of the various diseases is admirably

a mott opportune publication, because >o many top-
ics not usually emb:ace<l in a work on practice are

adequately handled. The book is a thoroughly good
one, and its useful ness to American readers has been
increased by the judicious notes of the Editor.

Cincinnati Clinic, Jan. 7, 1877.

An immens" arnoupt of information has been com-

pressed inio this volume. Every page is character-
summed up, and we pronounce Dr. Bristowe's booic

j

ized by the utterances of a thoughtful man. Whih
to be eminently practical on this subject. A fair we could wish a fuller discussion and greater detail

space is given to the dietetics of disease, and we are
j

in relation to many subjects, we are constrained to

glad that this subject is receiving more and mor<
attention in the works on medicine We give the
author our hearty congratulations, and his book our
best commendations and wish it all success. Lond.
Med. Times and Gaz., Sept. 15, 1877.

Anyone who wants a good, clear, condensed work
upon Practice, quite up with the most recent views in

pathology, will find this a most valuable work The
additions made by Dr. Hutchinson are appropriate
and useful, and so well done that we wish there were
more of them. Am. Practitioner, Feb. 1877.

This portly volume is a model of condensation.
In a style at once clear, interesting, and concise, Dr.

Bristowe passes in review every conceivable subject
connected with the practice of medicine. Those

ssty that, what has been said has been well said, and
the book is a fair reflex of all that is certainly
known on the subjects considered. Ohio Med. Re-

corder, Jan. 1877

Upon the whole, we know of no work which we
could more confidently recommend to the student or

the practitioner, intending a review of the field of

theory and practice, than this book of Dr. Bris-

towe's. We thus commend it, because the vast ar-

ray of facts pertaining to the practice of medicine, as

it is to. day, are here presented ably and with that

method, order, and perspicuity which, in all depart-
ments of education, distinguish the lessons of an ac-

ceptable and profitable teacher Chicago Med.
J'.urn. and Examiner, Aug. 1877.

TJAMILTOX (ALLAN McLANE), M.D.,
Attending Physician at the Hospitalfor Epileptic* frnri Paralytics. BlacTtwell's Island, N. Y.,

and at the Out-i'atienta' Department of the Nev York Hospital.

NERVOUS DISEASES
;
THEIR DESCRIPTION AND TREATMENT.

In one handsome octavo volume of 5]2 pages, with 53 illus.; cloth, $3 50. (Just Ready.)

The object of the author has been to furnish to the student and practitioner in a clear and

concise form a guide to the diagnosis and treatment of affections of the nervous system, em-

bodying the very great advances made during the last few years in our knowledge of these dis

eases. Unusual opportunities in public and private practice have qualified him for this work,
and his desire has been to render it strictly practical, adapting it to the wants not only of the spe-

cialist, but of the general practitioner. Particular care has therefore been devoted to the manage-
ment ofnervous diseases, anil in an appendix willbe found a careful selection ofwell tried formulae.

The different nervous diseases are taken up sys-

tematically and tully treated. The volume through-
out is written in clear and practical language, and
contains in brief the salient points of clinical his-

tory, diagnosis, pathology, and treatment of nervous
diseases recognized at the present day The work
has been prepared with a view of meeting the wants
of the student and general practitioner. Whenever
necessary, handsome illustrations are a.dded to ex-

plain the text. I', is a volume which will supply a

need long felt by th" profession, and to Dr Hamilton
the profession is indebted for this cle*r and able clas-

sification fif nervous diseases and publication of un-

common merit Md. Med. Journal, Aug 1875.

From a very careful examination of the whole
work, we car justly say that the author has not only
clearly and fully treated of diagnosis and treatment,
but. unlike most works of this class, it is very com-

prehensive in regard to etiology, and exposes the

pathology of nervous diseases in the light of the very
latest experiments -ind discoveries The drawings
are excellent and well selected. After this careful

revision, we can heartily recommend this work to

students and general practitioners in particular as

being a full expo ition of diseases of the nervous sys-
tem, their pathology and treatment, to date.- N. Y.

Med. Record, Aug. 3, 1878.

The treatment is np to the requirements of the

most advanced therapeutical and pathological know-

ledge. The work is free from dogmatism, and as a

whole may be accepted as containing about the best

information on the subjects within its scope, coin-

! pressible within so limited space. It is lucid and
direct in style, and the author certainly has suc-

ceeded in his purpose, as announced in the preface,
of producing a "concise and practical book." Cin-

cinnati Lancet and Clinic, July 2", 1878.

A wide acqaaintance with the recent literature of

nervous disease is manifested throughout, and an

attempt and a successful one is made, to do away
with much of the obscurity and confusion arising
from physiological themes, which cloud several of

the more popular recent work* on the same subject.
Med. and Surg. Reporter, July 6, 1878.

It abounds in practical matter of value Journal

of Nervous and Mwtal Disease, July, 1S7S.

rmARGOT (j. M.).^
Prrftsxar to the Faculty of Med. Paris, Phys. to La SalpeMere, etc.

LECTURES ON DISEASES OF THE NERVOUS SYSTEM. Trans-

lated from the Second Edition by GEORGE SIGERSON, M.D., M.Ch., Lecturer on Biology,

etc., Cath. Univ. of Ireland. With illustrations (Publishing in the Medical Neu-s and

Library, commencing with the July No. 1878. See page 2.)
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GILL (./. MIL\ /:/,'. M.I>. Etf., .17 /; ' ./' /

/V/'/.v /" '/< :

THE PR ACT IT I ON KITS HAMH'.onK <H TIM-: \TM!
Principles of Therapeutics. In one very neat octavo voln

$4 00. ( Now Rnifty.)

It -nay be said th:it the scope of this work i- not dN-imihir t,,
'

well-known

"Principles of Medicine," by Dr .1. ('. I', Williams, now Ion- c, u t of ),,ii,:

met with such unusual acceptance. Mure practical in its character. ),'

to the aid and elueida t ion of positive thei apeiit ics, tin- va-t ae.-iiiii ulaf ion oi

theories made by the present generation, pointing out the n

and establishing them on firm rational grounds. Suc'n a worlc. by a I fully

up to the advanced condition of science, cannot fail to prove ot the ntn:<.-i -.

student and practitioner.

Our friondp will find this a very readable book : Mini Private Hyplene. Pond in n< I <nh.n<l
that it sheds light upon every theme it toachex.caupliiK tin- ('onchi-i. -.1 Man ar n
tlie iirnctilioi er lo fed more 'certain of his 'liairnosis in l:it. is lii-li- t.meil, MIH! in !i

difficult discs. We coi r
';e-'tly commend tliewnrU to MTvatin. Our ppaee will not adii

our readers a* one worthy of pwefnl peruMl. It limb's \Vc content our-er.
Hie way over ol.scurc aixl 'liffi.-iilt va>se< in niei!i'-a) book very cr.li.i!

'

|>r,,etiee. Tin- chapter on the oirfii1ntK.il i.f the bloo.l Wl . n ,. ;ir ,j !v ,,.,! ;, is book
5s the most exhaustive mxl instrurtiv,. t,, ,,. t-n.,.1. It

., , |l(
. x . ;,,, iht ,.;, it,, ...

is a book every ,,r:i.-titinner nec,u, ,! w ,ml,l have, if
,,,.,,,,., i;

. s . ,, .,,.,., |,,
,

..

IIH knew how sn ir-stivp nnd helpful it won ,1 he to
, rniv in t | M . ham. th,,! I ... uj

him.-.Vf. Low* Mftl. anil tOirlf .J<.iir-.. A;-iii. 1S77. <t r u.-ii,,,, fr .-in its perunal
It is our "iioi'cst ronvicHon. after a careful perns-Hi of

this irondlv octav). that it represents a jrreut fininiint of

earnest th'Uiirht and painstakintr work, and is thcreforp

one of those hooks which both deserve and are likely to

survive. This book, although written ostensibly for th.

younj: and inexperienced, may be very profitably studied

by those who have been practicing their profession
more or less empirically for thirty or forty years. AVe

particularly recommend the chapters on 1'uhlic nnd vaiion.- Boston M'd. and Surf.Journal, U*l

ITI-

errurs which we ha v

On the other hand, the excellence* are n m
Valual-e suirir^1i"lis and 10. iteri.il f.,r th

throughout. The chapters (.n 1.-..I

Hammafinn. ni-tii.p and in:,'

tern nre pnrficulnrly trood. Tlie ,!

li'trical conditions, and the ,

'

measures advi-ed 'jive e\id' i

T> Y TflE SAME AUTHOR.

T1IK AXTACfOMSM OF THERAPEUTIC AGENTS, AND WHAT
IT TEACHES. Being the Fotbergilli'an Prize Essay for 1878. In one neat volume, royal
12mo. of 156 pages; cloth, $1 00. (Just Re<i<li/.}

It would seem unnecessary to call the attention of the profess'on to n work on s.> ^iiL'L'e-tive a

subject by a writer so brilliant as Dr. Fotbergill. There is, pe-hnps, no ore who has a better

claim to be heard, and no topic more worthy the study and reflection of the practitioner.

(JAMES), M.D..
- Physician a^d Lf.cture.r on Clinical Medicine, ii fhf, Glasgow Western Infrrrnr;.'

THE CLIXICAL STUDY OF IHSEASE; A Mnnnnl for

and Practitioners of Medicine. In one handsome octavo volume, with numerous illus-

trations. (In Press.)

So much has been done of late years in increasing the nccurncy of diagnosis by the application
of the thermometer, the sphygmograph. the laryngoscope, the stethoscope, and other instru-

mental aids to observation, and the study of disease has been so much facilitated by the com-

parison of results thus obtained, that a mass of indispensable information lias accumulated,
which has not yet been rendered accessible to the student. It has been the object of Dr Finlay-
son to present'all this in a form condensed but readily intelligible, nnd to render it available in

the daily duties of the practitioner. Tbe scope of the work being thus extensive, he has called

in the aid of gentlemen well known in their special departments, for chapters on their special

subjects. Thus the Physiognomy of Disease is treated by Prof, (l.iirdner ; the l>isni.l, r - >( the

Female Organs by Prof Stephenson ; Insanity by Dr. Alexander Roberts-on : Physical I>,

by Dr. Samson Gemmell, and Laryngoscopy and Post, Mortem Kxaiuinations l>y Ir.

Coats. Numerous illustrations have been introduced wherever they seemed desirable to eluci-

date the text. __

ROBERTS ( WILLIAM), M.D..
*' Lecturer on Medicine in the Manchester School of Medicine, Ac.

A PRACTICAL TREATISE ON URINARY AND RENAL DIS-
EASES. including Urinary Deposits. Illustrated by numerous oases and engravings. Sec-

ond American, from the Second Revised and Enlarged London Edition. In one large

and handsome octavo volume of 616 pages, with a colored plate ; cloth, $4 50. (Lai fly

Published.}

LINCOLN'S ELECTRO-THERAPEUTICS; a Concise I
BASHAM ON RENAL DISEASES; a Clini

Manual of Medical Electricity. In one very neat |
to their Diagnosis and Treatment With IlliiKtri-

royal 12mo. volume, cloth, with illustrations, $150. tions In on 12mo. vol of .104 pftffea. elotli *'

(JuKt Iftgur.d.) LECTURES ON THE STPDV >K PSVER. By A.

CLINICAL OBSERVATIONS ON FUNCTIONAL Hri>s..x, M.D...M.K.I A., I'liy-ici., n th Meath

NERVOUS DISORDERS BvC. HANDKIKI.D JONES
M.D., Physician to St. Mary's Hospital, &c. Sec
ond American Edition. In one handsome octavo
volume of 348 pages, cloth, $3 25.

Hospital. In one vol. 8vo., cl., ,|

A TREATISE ON FEVER. By K.-H, RT D LTOHB,
K C C. In one octavo volume of 362 pages, cloth,
$2 25.
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-DROWN (LENNOX], F.R.C.S. Ed.,
Senior Surgeon tothe Central London Throat and Ear Hospital, etc.,

THE THROAT AND ITS DISEASES. With one hundred Typical
Illustrations in colors, and fifty wood engravings, designed and executed by the author.
In one very handsome imperial octavo volume of 351 pages ; cloth, $5 00. (Now Ready.)

EXTRACT FROM THE AUTHOR'S PREFACE.
" The following pages are offered as a practical guide to the diagnosis and treatment of diseases

of the throat. They are the result of eleven years of work, mainly devoted to those affections

as met with in continuous hospital and private practice during that period. The book being
written especially for the use of those engaged in the active practice of their profession, promi-
nence is given to all matters tending to render diagnosis and treatment more successful, but no

attempt has been made to discuss at length questions of purely pathological interest."

Wood-cuts are freely interspersed throughout its 1 in clear type, handsomely got up, and does credit

pages, and lastly, w* would draw attention to the
I

to both author and publisher. Edinburgh Medical
colored plates, 100 in number, the majority of

which are excellent and most artistic; so arranged
that the page on which they are arranged maybe
exposed to view while the reader is perusing the

letter-press in the book referring to them a most
excellent arrangement. We can heartily recommend
this work to the medical reader; it is well printed

Jour., Aug. 1878.

The plates are most excellent. Mr. Browne's well
known dexterity with the bru*h and pencil makes
us quite sure of the accuracy of th delineation* here
presented to us. London Med. Times and Gazette,
July 13, 187S.

WLINT (AUSTIN], M.D.,
*- Professor of the Principles and Practice of Medicine in Bellevue Hospital Med. College, N. 7

PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY, SYMPTOM-
ATIC EVENTS AND COMPLICATIONS, FATALITY AND PROGNOSIS, TREAT-
MENT, AND PHYSICAL DIAGNOSIS; in a series of Clinical Studies. By AUSTIN
FLINT, M.D., Prof, of the Principles and Practice of Medicine in Bellevue Hospital Med.
College, New York. In one handsome octavo volume: $3 50. (Lately Issued.)

This book contains an analysis, in the author's lucid I mend the book to the perusal of all interested in the
style, of the notes which he has made in several nun- study of this disease. Boston Altd. and Surg . Journal,
dred cases in hospital and private practice. We com

|
Fob 10, 1876.

JjY
THE SAME AUTHOR. (Just Issued

)

A MANUAL OF PERCUSSION AND AUSCULTATION; of the
Physical Diagnosis of Diseases of the Lungs and Heart, and of Thoracic Aneurism. In
one handsome royal 12mo. volume: cloth, $1 75.

We can confidently recommend this treatise to all I rightly valae thee modes of exploration of disease.
who would learn auscultation and percussion, and | British and For. Med.-Gkir. Rev., July, 1877.

>F THE SAME AUTHOR.

A PRACTICAL TREATISE ON THE DIAGNOSIS. PATHOLOGY,AND TREATMENT OF DISEASES OF THE HEART. Second revised and enlarged
edition. In one octavo volume of 550 pages, with a plate, cloth, $4.

Dr. Flint chose a difficult subject for his researches,
and has shown remarkable powers of observation
and reflection, as well as great industry, in his treat-
ment of it. His book must be considered the fullest

ihould be in the hands of all practitioners and stn-
lents. It is a credit to American medical literature.
-Amer. Journ. of the Med. Sciences, July, 1860.

TDF THE SAME AUTHOR.

A PRACTICAL TREATISE ON THE PHYSICAL EXPLORA-
TION OF THE CHEST AND THE DIAGNOSIS OF DISEASES AFFECTING THE
RESPIRATORY ORGANS. Second and revised edition. In one handsome octavo volume
of 595 pages, cloth, $4 50.

WILLIAMS'S PULMONARY CONSUMPTION; its

Nature, Varieties, and Treatment. With an An-
alysis of One Thousand Cases to exemplify its

duration. In one neat octavo volume of about
350 pages ; cloth, $2 50.

DIPHTHERIA; its Nature and Treatment, with an
account of the History of its Prevalence in vari-
ous Countries. By D D. SLADK, M.D. Second and
revised edition. In one neat royal 12mo. volume,
cloth, $1 25.

WALSHE ON THE DISEASES OF THE HEART ANI
GREAT VESSELS. Third American edition, in
1 vol. 8vo.. 420 T>p., clotb *3 00

LECTURES ON THE DISEASES OF THE STOMACH.
With an Introduction on Its A uatoiuy and Physio-
logy. By WIT.I.IAM BRINTON, M. D.. F R S. From
the second and enlarged Londonedition. With il-

lustrations on wood In one handsome octavo
volume of about 300 pages; cloth, #3 2f.

LA ROCHE ON PNEUMONIA. 1 vol. 8vo., cloth,
of 500 pages . Price $3 00.

FULLER ON DISEASES OF THE LUNGS AND AIR-
PASSAGES. Their Pathology, Physical Diaguoais,

Symptoms, and Treatment. From the second and
revised English edition. In one handsome ocatvo
volume of about 500 pages : cloth, #3 50.

CHAMBEUS'S MANUAL OF DIET AND REGIMEN
IN HEALTH AND SICKNESS. In one handsome
octavo volume. Cloth, $2 75

CH\MBERS'S RESTORATIVE MEDICINE. An Har-
veian Annual Oration. With Two Sequels. In

one very handsome vol. small 12mo , cloth, $1 00.

PAVY'S TREATiSE ON THE FUNCTION OF DI-

GESTION; its Disorders and their Treatment.
From the second London edition. In one hand-
some volume, small octavo, cloth, $2 00.

PAVY'S TREATISE ON FOOD AND DIETETICS.
Physiologically and Therapeutically Considered.
In one handsome oc.tavo volume of nearly 600

pages, cloth, #4 75.

MITH ON CONSUMPTION
;
ITS EARLY AND RE-

MEDIABLE STAGES. 1 vol. 8vo.,pp.254. $225.
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f>UMSTEAD (FREEMAN J.}, M.D..
*-* Pr<tff,iNr of Venerrnl Dix, ,,,.-< ut th, <',,/ .,/ phvg. and 8urg., Jfew York, Ac.

THE PATIIOMHJY AND TllKATM F.NT OF \

EASES. Including the results of recent investigations upon the sul.j-

revised and enlarged, with illustrations. In one large and handsome octavo volume of
over 700 pages, cloth, $5 00

; leather, $fi 00.

In preparing this standard work again for the press, the author has subjected it to a very
thorough revision. Many portions have been rewritten, nnd much new mutter

bring it completely on a level with the most advanced condition <,f yj.l.

compression of the text of previous editions, the work has been increased by only sixt

The labor thus bestowed upon it. it is hoped, will insure for it a continuance of its position ai a

complete and trustworthy guide for the practitioner.

A valuable work on Venereal Diseases, which not
)
venereal diseases, that it may

only lias a wide circulation in this country, and
been accepted as tin- standard, but appears to have
formed tlie busis, to a large extent, of many of the
books and articles wh :

cli have been written on the
same subject and published in England. The Glas-
gow 3ed. Journ., Oct. 1877.

It is the most complete bonk with which we are ac-

quainted in the language. The latest views of the
best authorities are pnt forward, and the information
Is well arranged a great point for the student, and
still more for i.he practitioner. The subjects of vis-

ceral syphilis, syphilitic affections of t!*e eyes, and
the treatment of syphilis by repeated inoculations, are

Tery fully discussed. London Lanr.et, Jan 7. 1S71.

Dr. Bumstead's work is already so universally
known as the best treatise in the English language on

riULLERIER (A.), and
V/ Surgeon to the Hdpital du Midi.

j prflo-

oas to stiy in..r<- ./ it than that a i

issued. But the author's industry IIHJ- r<

n*w edition virtually a new work, and
much special commendation a* It : r- bad
not been published. As a t)ir.. .

on a class of disease* which form a" large n\

nearly every physician's practice, tin- v

us is by far the best of which we havn know!-
N Y. Mf.dicnl Gfite.tte. Jan. 2ft, !

It is rare in the history of medicine t<> find any ont
book which contains all that a practitioner n-

know; while the possessor of "Bnmstead on

real" has no occasion to look oot>- -r for

anything practical connected with th*- rl

tory, or treatment of these affections. N. Y M-

Journal, March, 1871.

-DUMSTEAD (FREEMAN J.},
-*~*

Profe.*Kor nf Venereal Dinni> in the C

Phyxicianft find Snrgton*, N. Y
Colltgt oj

AN ATLAS OF VENEREAL DISEASES. Translated and Hdit.-l ),y

FREEMAN J. BUHSTKAD. In one large imperial 4to. volume of 328 pages, double-columns,
with 2fi plates, containing about 150 figures, beautifully colored, many of them the size of

life; strongly bound in cloth, $17 00 ; also, in five parts, stout wrappers, at $3 per part.

Anticipating a very large sale for this work, it is offered at the very low price of THREE DOL-
LARS a Part, thus placing it within the reach of all who are interested in this department of prac-
tice. Gentlemen desiring early impressions of the plates would do well to order it without delay.
A specimen of the plates and text sent free by mail, on receipt of 25 cents.
We wish for once that our province was not restrict-

ed to methods of treatment, that we might say some-
thing of the exquisite colored plates in this volume.
London Practitioner, May, 1869.

As a whole, it teaches all that can be taught by
means of plates and print. London Lancet, March
18, 186S.

Superior to anything of the kind ever before issued
on this continent. Canada Merl. Journal, March, '69.

The practitioner who desires to understand thin

branch of medicine thoroughly should obtain this,
the most complete and best work ever published.
Dominion 'Ne.d, Journal, May, 1869.

This is a work of master hands on both sides. M.
Cullerier is scarcely second to, we think we may truly

"jay is a per of the illustrious and venerable Ricord,
while in this country we do not hesitate to say that
Dr. Bumstead, as an authority, is without a rival

Assuring our readers that these illustration* tell the
whole history of venereal disease, from its inception

to its end, we do not know a single medical work,
vhicb for its kind is more nf.c.fjmnry for them to have.

California Med. flatrtte. March. 1869.

The most splendidly illustrated work in the lan-

guage, and in our opinion far more useful than the

French original Am. Journ. Med. Sriencf*, Jan. 66.

The fifth and concluding number of this magnificent
work has reached us, and we have no heritatton in

saying that its illn-tration* surpass those of previous
numbers. Bout Mr.d and Snry.J'., Jan. H 1869.

Other writers besides M. Cullerier have given us ft

good account of the diseases of which be treats, but

no one has furnished us with such a complete seriei

of illustrations of the venereal diseases There i,

however, an additional interest and value p<>

by the volume before us : for it is an American reprint

and translation of M. CnllQrier's work, with inci-

dentnl remarks by one of the most eminent American

syphilographers, Mr. Bumstead. Brit, and For.
Medico-nhir. Review, July, 1869.

EE (HENRY),
Prof, nf Surgery at the. R^yal dollegf. nf Snrgf.on* of England, etc.

LECTURES ON SYPHILIS AND ON SOME FORMS OF LOCAL
DISEASE AFFECTING PRINCIPALLY THE ORGANS OF GENERATION. In one

handsome octavo volume: cloth; $2 25. (Lately Published.)
modifu -n'ions ( .f the-e prore-pes in patients pi

syphilitic: primary ami secondary nyi'Mlitie dl

the mucous membrane* nnd their liability t..

nienti- constitutional syphilis, etc. T),,

clinical material Illustrating the* ^inl or

The work is valuable, as it treats unite fully of sub
ects which are not dwelt upon in the systematic works
of other Knu'lisb authors of the present ilny. as the inoe-

ulabiHty of syphilitic blood: the condition? under which
the secretion? of primary and secondary syphilitic man-
ifestations maybe inoculated miturall v or artificially :

t'i morbid processes produced by such inoculation ; the
quoted. Arc/lives of Dermatology, !

TJ1LL' BERKELEY],
Surgeon to the Lock HoKpital, London.

ON SYPHILIS AND LOCAL CONTAGIOUS DISORDERS. In

one handsome octavo volume ; cloth, $3 25.
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X (TILBURY), M.D.,F.R.C.P.,and T. C. FOX, B.A., M.R.C.S.,
Physician to the Department for Skin Diseases, University College Ho&j4tal.

EPITOME OF SKIN DISEASES. WITH FORMULAE. FOR STU-
DENTS AND PRACTITIONERS. In one handsome 12mo. volume, of 120 pages: cloth, $1.

(Just Issued.)

A very clear and concise description is given of the ( treatment of skin diseases are accurately and completely
elementary lesions and the author's remarks on the

j

stated without being cramped. The book is so well ar-

general character, complications, and modifications of

eruptions, together -with their practical hints on the ex-
amination of skin diseases, will be of great assistance

ranged that the reader will have no difficulty in finding
at once exactly the information he may require. A
carefully compiled formulary of remedies for skin affec-

to the novice in this department of medicine. We know
j

tions and some notes on diet in skin diseases, considera-

of no other which, in so little space, contains so much I bly enhance the value of the epitome. London Lancet,
reliable information.-^. Y. Mat. Journ., Dec. 1876.

j

Nov. 4, 1876.

It has no especial features other than it is concis" and It must be admitted that even those well prepared for

quite practical. The early chapters, treating of ele- genera! practice find diseases of the skin difficult of clas-

mentary matters, in the study of skin diseases, are very sificathn. and as difficult of diagnosis, and that nothing
good, and the list of formulae is excellent. Archives of is more desirable than some work which, not elaborate

Clinical Surgery, Dec. 1876. in nature, shall be a useful ordinary guide, and issued

If doctors neglect the study of diseases of the skin, it by some one of recognized authority. It is believed that

will not be for lack of opportunities of instruction. This ! ^ is mflnu
f

1 of Tilbury Fox and T. C. Fox exactly meets

B^SSS5S^SS5?K :^^^^^^^^K^^n^^^^^isr-
, ^.-it^^gsadlw.sThis little work cannot fail to acquire a large circle of ,

clearly, the information desired by the general pnieti-
readers. In a very small compass all the essential

;
tioner. It meets fully an almost universal want.- Am.

points of the classification, diagnosis, symptoms, and
j Bi- Weekly, 3&n. 6, 1877.

TXTILSON
( ERASM US), F. R. S.

ON DISEASES OF THE SKIN. With Illustrations on wood. Sev-
enth American, from the sixth and enlarged English edition. In one large, octavo volume
of over 800 pages, $5.

A SERIES OF PLATES ILLUSTRATING "WILSON ON DIS-
EASES OF THE SKIN;" consisting of twenty beautifully executed plates, of which thir-

teen are exquisitely colored, presenting the Normal Anatomy and Pathology of the Skin,
and embracing accurate representations of about one hundred varieties of disease, most of

them the size of nature. Price, in extra cloth, $5 50.

Also, the Text and Plates bound in one handsome volume. Cloth, $10.

J$Y THE SAME AUTHOR.

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE and Dis-
BASES OF THE SKIN. In one very handsome royal 12mo. volume. $3 50.

ffELIGAN (J.MOORE}, M.D., M.R.I. A.

ATLAS OF CUTANEOUS DISEASES. In one beautiful quarto
volume, with exquisitely colored plates, &c., presenting about one hundred varieties of

disease. Cloth, $5 50.
The diagnosis of eruptive disease, however, under

all circumstances, is very difficult. Nevertheless,
Dr. Neligau has certainly, "as far as possible," given
a faithful and accurate representation of this class of

diseases, and there can be no doubt that these plates
will be of great use to the student and practitioner in

drawing a diagnosis as to the class, order, and species

to which the particular case may belong. While
ooking over the "Atlas" we have been induced to

xamine also the "Practical Treatise." and we are
inclined to consider it a very superior work, con.-

bining accurate verbal description with sound view
of the pathology and treatment of eruptive diseases.

Glasgow Med. Journal.

fJILLIER (THOMAS], M.D.,
*--*-

Physician to the Skin Department of University College Hospital, &c.

HAND-BOOK OF SKIN DISEASES, for Students and Practitioners.
Second Am. Ed. In one royal 12mo. vol. of 358 pp. With Illustratiom Cloth, $2 25.

We can conscientiously recommend it to the stu-

dent; the style is clear and pleasant to read, the
matter is good, and the descriptions of disease, with
the modes of treatment recommended, are frequently
illustrated with well-recorded cases. London Med.
Times and Gazette. April 1, 1865.

It is a concise, plain, practical treatise oil tlie vari-

ous diseases of the skin ; just such a work, indeed,
as was much needeJ, both by medical students and
practitioners. Chicago Medical Examiner, May,
1865.

UMITH (EUSTA CE), M. D.,
Physician to the Northwest London Free Dispensaryfor Sick Children.

A PRACTICAL TREATISE ON THE WASTING DISEASES OF
INFANCY AND CHILDHOOD. Second American, from the second revised and enlarged
English edition. In one handsome octavo volume, cloth, $2 50. (Lately Issued.)

This is in every way ar admirable book. The
ast title which the author has chosen for it scarce-

ly conveys an adequate idea of the many subject a

upon which it treats. Wasting is HO constant an at-

tendant upon the maladies of childhood, that a trea-
tise upon the wasting diseases of children must neces
sirily embrace the consideration of many affections
of which it is a symptom ; and this is excellently well ! April 8, 1871.
done by Dr. Smith. The book might fairly be de-

'

scribed as a practical handbook of the common dis-

eases of children, so numerous are the affections con-
sidered either collaterally or directly. We are

acquainted with no safer guide to the treatment of
children's diseases, and few works give the insight
into the physiological and other peculiarities of chil
dren that Dr. Smith's book does. Brit. Med. Journ.,
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SfMITH(J.*^
.v r.

A COMPLETE PRACTICAL TREATISE ON Till- I>l OP
CHILDREN. Third Edition, revl , In one handsome otitavt .

of726 pages. Oloth, f6 ; leather, $6. (Jiut

The eminent success whicli this work 1,

this third edition, to render it even nior.- worthy than heretofore
It has been thoroughly revised, ;ind very OOOSiddrable addition
To accommodate these the volume has been printed in a smaller t\|
notable increase in its si/.e, and it is presented in ih- hop,- tint it may atUio lh(

the American text bock on this important department of i:. nee.

Tliis uork took a stand as an authority from its first edition will confirm

appearance, anil everyone interested in studying (lie been brought upi.
diseases of which it treats l> desirous of knowing what vam-e of medical

improvements are apparent in tlie successive edition^. lair/i;

The principal additions to which we n ter. and whicb till

will be the distinguishing features of the third edition, I)r Smilll
are chapters on diphtheria. cerel.ro spinal meningitis, v .

t , mi ,,i,. W(ll .k ,, ,

and rotbcln Ihe former disease is con.Mdered mud, ,;,.,. ,.., ,,,,. ,,.,. wjt ,,

more in detail than tormcrly. and a -real amount ot
.;,,, (

. V(>rv :i ,| val|1 ,.. ,hould ,. h
very practical information is added, and altou; ( .,h (

. rl t is
, iti ,, 11(

. rH generally, whil<
OBe of tbe most comprehensive and one of the beat writ- aml clearness of style of tb<
ten Ohapteri of the subject we have thus far read. His

,, rofl
,SM) ,. ,- dis-a-e- of dnldr-n. :

description of cerehro spinal menin-iiis. founded also done TO, abould adopt Uii-
for the most part on jiersonal experience, is admirably M<,i,thli/. Feb. is:*;.
clear and exhaustive.. The Mf.d. Record. Feb. 19. 1876.

The tlurd edition ot Du- really valuab
In pr.-seiitinir this deservedly popular treatise for the

, 1( .,-ori . wi;tl ., nundred
third Lime to the profession, Dr. Smith has

iyen
it a

,m .,,.,.,.,, ,!,,. of ,_,,.. ,. ii!u .,

careful preparation, which will make it ot derided su-
, ,,,,. |HS( ,,..

periority to either of the former editions. The position ,.6t | H . ln .
lll(1 ,.,.n .|, r,,-,pii ): ii f.^.-r. whicl

of the author, as physician and consultant to several

larire fhildren's^iospitals in New York City, has fur-

nished him with constant occasions to put his treatment.

in epidemic form in some parts ,,f tin- country. '1 ht

article upon diphtheria. c.>i;tainii.

incuts in the pathology ami treatment of tbni d:

to the test, and his work has at once that practical and
,..ls(1< w |, i(

. n so ]. lt( ,| v niva
thoughtful tone which is a marked characteristic ot the

j,,!,.,.,.^ ;,,,_, t,, every practitioner. We
best productions of the American medical press.
and Sury. Reporter, Feb. 1876.

The former editions of this book have given it the

this staiidar I work, and cheerfully recommend i'

readers as the b.'st .,n this subject in the KnJisb Ian-

highest rank among works of its class, and the present | 1876.
.Ullage. Xas/ivilk J<>,, V arch,

rtONDIE (D. FRANCIS), M.D.
A PRACTICAL TREATISE ON THE DISEASES OF CHILDPiKN.

Sixth edition, revised and augmented. In one large octavo volume of nearly 800 closely

printed pages, cloth, $5 25
; leather, $6 25.

The present edition, which is the sixth, is fully up I teachers. As a whole, however, the work I* the best

to the times in the discussion of all those pointsiu the
|
American one that we ha.ve, and in It* special adapta-

pathology and treatment of infantile diseases which tion to American practitioners it certainly has no

have been brought forward by the Germau and French
| squal. New Yurk 3!*<l. Kn-i.nl, March 2, 1868.

T\7EST (CHARLES), M.D.,
Physician to the Hospitalfor Sick Children, &c.

LECTURES ON THE DISEASES OF INFANCY AND CHILD-
HOOD. Fifth American from the sixth revised and enlarged English edition In one large
and handsome octavo volume of 678 pages. Cloth, $4 50; leather, $5 50. (Js/tf/i/ !

The continued demand for this work on both sides of the Atlantic, and its translation into fl-r-

man, French, Italian, Diinish, Dutch, and Russinn, show that it fills satisfactorily a want exten-

sively felt by the profession. There is probably no man living who can speak with the authority
derived from a more extended experience thnn Dr. West, and his work now pr-

nearly 2000 recorded cases, and 600 post-mortem examinations selected from among nearly 40,000

cases which have passed under his care. In the preparation of the present edition he lias omitted

much that appeared of minor importance, in order to find room for the introduction ot additional

matter, and the volume, while thoroughly revised, is therefore not increased materially ii

Of all the English writers on the diseases of chil- I living authorities in thedifflcnlt department
drea, there is no one so entirely satisfactory to us as I cal science in which he is most widely known.
Dr. West. For years we have held his (/pinion as I Boston Med. and Surff. Journal.

judicial, and have regarded him as one of the highest |

DY THE SAME AUTHOR. (Lately Issued.)

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN CHILD-
HOOD; being the Lumleian Lectures delivered at the Royal College of Physicians of Lon-

don, in March, 1871. In one volume, small 12uio., cloth, $1 00.
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/THOMAS (T. GAILLARD), M.D.,
Professor of Obstetrics, Ac., in the College of Physicians and Surgeons, N. T., Ac.

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Fourth
edition, enlarged and thoroughly revised. In one large and handsome octavo volume of

800 pages, with 191 illustrations. Cloth, $5 00; leather, $6 00. (Just Issued.)

The author has taken advantage of the opportunity afforded by the call for another edition of

this work to render it worthy a continuance of the very remarkable favor with which it has been
received. Every portion has been subjected to a conscientious revision, and no labor has been

spared-to make it a complete treatise on the most advanced condition of its important subject.
A work which has reached a fourth edition, and is classical withoutbeing pedantic, full in the details

that, too, in the short space of five years, has achieved of anatomy and pathology, without ponderous
a reputation which places it almost beyond tho reach translation of pages of German literature, describes
of criticism, and the favorable opinions which we have distinctly the details and difficulties of each opera-
already expressed of the former editions seem to re-

| tion, trithont wearying and useless minutiae, and is

quire that we should do little more than announce in all respects a work worthy of confidence, justify-
this new issue \Ve cannot refrain from saying that,

'

ing the high regard in which its distinguished an-
as a practical work, this is second to none in the Eng-

1

thor is held by the profession. Am. Supplement,
lish, or, indeed, in any cither language. The arrange-
ment of the contents, the admirably clear manner in
which the subject of the differential diagnosis of

Obstet. Journ. Oct. 1874.

Professor Thomas fairly took the Profession of the

several of the diseases is handled, leave nothing to be I

United States by storm when his book first made its

desired by the practitioner who wants a thoroughly! appearance early in 1S68 Its reception was simply
clinical work, one to which he can refer in difficult enthusiastic, notwithstanding a few adverse criti-

cases of doubtful diagnosis with the certainty of gain-
ins: light and instruction. Dr. Thomas is a man with a

very clear head and decided views, and there seems to

from our transatlantic brethren, the first large
edition was rapidly exhausted, and in six months a

second one was issued, and in two years a third one

be nothing which he so much dislikes as ha/.y notions w announced and published, and we are now pro-

of diagnosis and blind routine and unreasonable thera- 1

mi d the fourth. The popularity of this work was

peutics. The student who will thoroughly study this
j

">t ephemeral, and its success was unprecedented in

book and test its principles by clinical observation, will I
the annals of American medical literature. Six years

certainly not be guilty of these faults. London Lancet.
Feb. 13, 1875.

Reluctantly we are obliged to close this unsatis-

factory notice of so excellent a work, and in conclu-
sion would remark that, as a teacher of gynaecology,

is a long period in medical scientific research, but
Thomas's work on " Diseases of Women" is still the

leading native production of the Unif%d States. The
order, the matter, the absence of theoretical disputa-
tiveness, the fairness of statement, and the elegance
of diction, preserved throughout the entire range of

both didacticand clinical, Prof. Thomashascertainly the book, indicate that Professor Thomas did not
taken the lead far ahead of his confrere* and as an overestirna te his powers when he conceived the idea
author he certainly has met with unusual and mer-

| aad executed the work of producing a new treatise
ited success.^. Journ. of Obstetrics, Nov. 1874.

| upoa ,lisea ,e6 of W0men. PROP. FALLEN, in Louis-
This volume of Prof. Thomas in its revised form 1 ville Ifed. Journal, Sept. 1874.

T>ARNES (ROBERT], M.D., F.R.C.P.,
*~* Obstetric Physician to St. Thomas's Hospital, Ac.

A CLINICAL EXPOSITION OF THE MEDICAL AND SURGI-
CAL DISEASES OF WOMEN. Second American, from the Second Enlarged and Revised

English Edition. In one handsome octavo volume, of 784 pages, with 181 illustrations.

Cloth, $4 50
; leather, $5 50. (Just Ready.)

The call for a new edition of Dr. Barnes' work on the Diseases of Females has encouraged
the author to make it even more worthy of the favor of the profession than before By a rear-

rangement and cnreful pruning space has been found for a new chapter on the Gynaecological
Relations of the Bladder and Bowel Disorders, without increasing the size of the book, while

many new illustrations have been introduced where experience has shown them to be needed. It

is therefore hoped that the volume will be found to reflect thoroughly and accurately the present
condition of gynaecological science.

(JOSEPH GRIFFITHS), M.D.,
*-^ Physician-Accoucheur to the British General Hospital, Ae.

OBSTETRIC APHORISMS FOR THE USE OF STUDENTS COM-
MENCING MIDWIFERY PRACTICE. Second American, from the Fifth and Revised

London Edition, with Additions by E. R. HUTCHINS, M. D. With Illustrations. In one
neat 12mo. volume. Cloth, $1 25. (Lately Issued.)

*** See p. 4 of this Catalogue for the terms on which this work is offered as a premium to

subscribers to the " AMERICAN JOURNAL OF THE MEDICAL SCIENCES."

HODGE (HUGH L.), M.D.,
Emeritus Professor of Obstetrics, Ac., in the University of Pennsylvania.

ON DISEASES PECULIAR TO WOMEN
; including Displacements

of the Uterus. With original illustrations. Second edition, revised and enlarged. In

one beautifully printed octavo volume of 531 pages, cloth, $4 50.

Professor Hodge's work is truly an original one I contribution to the study of women's diseases, it is cf

from beginning to end, consequently no one can pe- great value, and is abundantly able to stand on its

rnse its pages without learning something new. As a | own merits. N. Y. Medical Record, Sept. 15, 1868.

CHURCHILL ON THE PUERPERAL FEVER AND I MEIG8 ON THE NATURE, SIGNS, AND TREAT-
OTHER DISEASES PECULIAR TO WOMEN. 1vol. MENT OF CHILDBED FEVER. 1 vol. 8vo.,pp.
8vo.,pp 450, cloth. $250. I 365, cloth. $200.
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JJMMET (THOMAS ADDIS], M.D.

THE riMNriPLI'S AM) PRACTICE 01
use of Practitioners and Students. In one large and very handxorue octavo volume of
over 800 pages, with numerous illustrations. (Prtpari*

QUAD WICK (JAMES R.), A.M., M.D.

A MANUAL OF THE IHSKASKS PBCULTAB TO \Vn.M KN.
neat volume, royal 12mo , with illustrations. (/'/

America has contributed so largely to the advances which have mad*- tl

eases of Women a distinctive department of medic.-! ! Mirallv

turn to American Books for the lat<>.-t and TIKIS* trustworthy ins-t met inn <>ri tin-

most modern aspect. Yet there has thus far been no attempt, in tbi comitiy t<.
j
rodtUM

manual, presenting in a condensed and convenient form the information n-<|i

or for the general practitioner. This want it has been the effort of I>r. <'!i:i<!v. i.-k t

the special attention which he ha? devoted to the subject is n

A distinguishing feature of the work will be a number of diagrammatic illustrations, facilitating

greatly the comprehension of the text.

UTINCKEL (F.),
Professor and Director of the Gynaecological Clinic in the University <>

A COMPLETE TREATISE ON THE PATHOLOGY AND TR]
MENT OF CHILDBED, for Students and Practitioners. Translated, with the conoent of

the author, from the Second German Edition, by JAMBS READ CHADWICK, M.D. In one
octavo volume. Cloth, $4 00. (Lately Issued.}

This work was written, as the author tells us in his the field, and the present standpoint . :

preface, to supply a want arising from the very liriet

consideration given to puerperal diseases by writers on

Obstetrics, in which respect it seems the profession it;

his country is not different from ours, and to fill H blank

left between thetreatises upon tbe subject already in

work has reached a second edition, and !

throughout of careful study and practi
As its title implies, it is a manual rather tlmn H treatise.

American Journal of Med. Science*. April, 1-71.

w-EST (CHARLES), M.D.

LECTURES ON THE DISEASES OF WOMEN. Third American,
from the Third London edition. In one neat octavo volume of about 550 pages, cloth,

$3 75
; leather, $4 75.

DSWEES'S TREATISE ON THE DISEASES OF FE- 1 ASHWELL'S PRACTICAL TREATISE ON THE DIF-
MALES. With illustrations. Eleventh Edition, BASES PECULIAR TO WOMEN. Third American,
with the Author's last improvements and correc

|
from the Third and revised London edition. 1 vol.

tlons. In one octavo volume of 636 pages, with
| 8vo., pp. 528, cloth. $350.

plates, cloth. $3 00.

/TANNER (THOMAS H.), M.D.
ON THE SIGNS AND DISEASES OF PREGNANCY. First American

from the Second and Enlarged English Edition. With four colored plates and illustration a

on wood. In one handsome octavo volume of about 500 pages, cloth, $4 25.

fTHE OBSTETRICAL JOURNAL. (Free of postagefor 1878.)

THE OBSTETRICAL JOURNAL of Great Britain and Ireland
;

Including MIDWIFERY, and the DISEASES OP WOMEN AND INFANTS. With an American
Supplement, edited by J. V. INOHAM, M.D. A monthly of about 96 octavo pages,
very handsomely printed. Subscription, Five Dollars per annum. Single Numbers, 50
cents each.

Commencing with April, 1873, the Obstetrical Journal consists of Original Papers by Brit-

ish and Foreign Contributors
;
Transactions of the Obstetrical Societies in England and abroad ;

Reports of Hospital Practice; Reviews and Bibliographical Notices; Articles and Notes, Edito-

rial, Historical, Forensic, and Miscellaneous; Selections from Journals; Correspondence, Ac.

Collecting together the vast amount of material daily accumulating in this important and ta-

pidly improving department of medical science, the value of the information which it pre-
sents to the subscriber may be estimated from the character of the gentlemen who have already
promised their support, includingsuch names as those of Drs. ATTHILL, AVELING, ROBKHT BARNES,
J. HENRY BENNET, NATHAN BOZEMAN, THOMAS CHAMBERS, FLEETWOOD CHURCHILL, CH

CLAY, JOHN CLAY, MATTHEWS DUNCAN, ARTHUR FARRE, ROBERT OKEKNIIALGH, ORAILY HEW-
ITT, BRAXTON HICKS, ALFRED MEADOWS, W. LEISHMAN, ALEX. SIMPSON, HKYW>.!>
TYLER SMITH, EDWARD J. TILT, LAWSON TAIT, SPENCER WELLS, Ac. Ac.

;
in short, the repre-

sentative men of British Obstetrics and Gynaecology.
In order to render the OBSTETRICAL JOURNAL fully adequate to the wants of the American

profession, each number contains a Supplement devoted to the advance? made in ObfUetr

Gynaecology on this side of the Atlantic. This portion of the Journal is under the editorial

charge of Dr. J. V. INGHAM, to whom editorial communications, exchanges, books for re-

view, Ac., may be addressed, to the care of the publisher.

%* Complete sets from the beginning can no longer be furnished, but subscriptions can conc-

mence with January, 1878, or Vol. VI., No. 1, April, 1878.
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PLAYFAIR (
W. ), M.D., F.R.C.P..

Profetnor of Obstetric Medicine in King's College, etc. etc.

A TREATISE ON THE SCIENCE AND PRACTICE OF MIDWIFERY.
Second American, from the Second and Revised English Edition. Edited, with Addi-
tions, by ROBERT P. HARRIS, M.D. In one handsome octavo volume with numerous illus-

trations (Preparing )

The very remarkable success which has in so short a time exhausted the first editions of this

work, in both England and America, shows that the author has successfully supplied an acknowl-

edged want of a work which, wiihin a moderate compass, should serve as a guide to the most
recent condition of obstetric art and science.

A few notices of the previous edition are appended.
The author's reputation was t-ufficient to warrant

great ex;>ect;iMons. when bis forthcoming work was an-
nounced, and its appearance has caused no disappoint-
ment It deals in a masterly way wiih many disputed
points, and gives conclusions which it would be difficult

to gainsay. The work is the insist valuable acquisition
to the subject, on which it treats winch lias been given
the profession in a long time, and in saying this we do-

not forget th<; many admirable treatises which have re-

cently appeared. No practitioner can afford to be with
out it Peninsular Journ. of Med., Sept. 1875.

The high reputation already won by Dr. Playfair in

this special departmentof medicine is a sufficient guar-

eontaimng the very latest information regarding the

subject of obstetrics, full of hints of the greatest prac-
tical value. This work will find, we predict, a large and
ready sale The book is profusely illustrated with valu
able wood-cuts, and is printed in beautiful type. Cin-

cinnati Lancet and Observer. Nov. 1876.

This is pre-eminently a work .adapted to the wants of

students, and will do more toward accomplishing the

profession a', largein that particular branch of medicine
than any other work in the field of obstetric literature.

In praise of this work too much cannot be said in ad-

verse criticism very little We advise every student
and every graduate to obtain it. and hope, ere long, to

see it adopted as the principal text booK of obstetric

antee for the meritorious character of this work. Every medicine in every college in the United States. J

page is replele with interesting and instructive matter, ville Med. and Surg. Journ , Oct. 1876.

H'ODGE (HUGH L.}, M.D.,
Emeritus Professor of Midwifery, &c., in the University of Pennsylvania, &c.

THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illus-
trated with large lithographic plates containing one hundred and fifty-nine figures from

original photographs, and with numerous wood-cuts. In one large and beautifully printed
quarto volume of 550 double-columned pages, strongly bound in cloth, $14.

The work of Dr. Hodge is something more than a
imple presentation of his particular views in the de-

partment of Obstetrics : it is something more than an
ordinary treatise on midwifery ;

it is, in fact, a cyclo-
paedia of midwifery. He has aimed to embody in a

single volume the whole science and art of Obstetrics.
An elaborate text is combined with accurate and va-
ried pictorial illustrations, so that no fact or principle
Is left unstated or unexplained. Am. Med. Times,
Sept. 3, 1864.

It is very large, profusely and elegantly illustrated,
and is fitted to take its place near the works of great

obstetricians. Of the American works on the subject
it is decidedly the best. Edinb. Med. Jmir., Dec. '64.

We have read Dr. Hodge's book with great plea-

sure, and have much satisfaction in expressing our
commendation of it as a whole. It is certainly highly
instructive, and in the main, we believe, correct. The
great attention which the author has devoted to the
mechanism of parturition, taken along with the con-
clusions at which he has arrived, point, we think,
conclusively to the fact that, in Britain at least, the
doctrines of Naegele have been too blindly received.

Glasgow Med. Journal, Oct. 1864.

### Specimens of the plates and letter-press will be forwarded to any address, free by mail,
on receipt of six cents in postage stamps.

ftAMSBOTHAM (FRANCIS R.), M.D.

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI-
CINE AND SURGERY, in reference to the Process of Parturition. A new and enlarged
edition, thoroughly revised by the author. With additions by W. V. KEATING, M. D.,
Professor of Obstetrics, &c., in the Jefferson Medical College, Philadelphia. In one large
and handsome imperial octavo volume of 650 pages, strongly bound in leather, with raised

bands
;
with sixty-four beautiful plates, and numerous wood-cuts in the text, containing in

all nearly 200 large and beautiful figures. $7 00.

CHURCHILL (FLEETWOOD), M. D., M.R.I. A.

ON THE THEORY AND PRACTICE OF MIDWIFERY. A new
American from the fourth revised and enlarged London edition. With notes and additions

by D. FRANCIS CONDIE, M. D., author of a "Practical Treatise on the Diseases of Chil-

dren," <kc. With one hundred and ninety- four illustrations. In one very handsome octavo
volume of nearly 700 large pages. Cloth, $4 00

; leather, $5 00.

MONTGOMERY'S EXPOSITION OF THE SIGNS
iND SYMPTOMS OF PREGNANCY. With two

RIGHT'S SYSTEM OF MIDWIFERY. With Notes
and Additional Illustrations. Second American

exquisitecolored plates, and numerous wood-cuts.
!

edition. One volume octavo, cloth, 422 pagei.
In 1 vol.8vo.,of nearly 600 pp., cloth. $375. 1 $260.
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TEISHMAN (WILLIAM], M.D.,
Reffin.fi Pro/rxfinr f Mi<l iri f, nj in th> I'nirrritity <>

A SYSTEM OK M I D\V I FKK V. INCLUDING TIIK I>! - OF
PRKGNANCY AND TIIK Pt'KKI'KK \ !

mid Revised Knjrlish Kdition, with udditions by .Jniix S. I'AHKV, M.I

Philadelphia Hospital, Ac. In one l:ir^- uii'l

pages, with about two hundred illustrations : cloth, $5; leather, $6. (Just ls.<

That thi> book in recommend.- 1 as a text-book by
many of th bading Mbolan of KedieiM in this

conn'try, is sullicieot evident'"' of the favor iu which
it is hi'ld. In a word we know of no better book iu

our language, both for tin 1 student and practitioner.
The value of the book is enhanced by this second

edition, which contains many note* by our Ui.- Dr.

1'arrv. ChicuyoMtd.Jtutrn.and E.c<tinin<-r, March,
1877.

But the most valuable additions to the volume are

those mint'' l>y tlie American editor. One of the best tests

of a mini's ability is for him to take a standard work in

our profession. like this of Dr. Leislunan. and materially

improve it. Many u one, with more ambition than wis-

dom. lias attempted it with other books and failed. But
I)r. 1'a rr v has succeeded most admirably. We know no
obstetrical work that has anything better on the use of

the forceps than that which Dr.l'arry has uiven in this.

and no work that has the rational and intelligent views

upon laotation with which he has enriched this, Having
used Leishman" for two years as si text-book for stu-

dents. we can cordially com m end it. and are q n it es;iti-ried

to continue such use now. Am. Practitioner, Mar. IftTG.

This new edition decidedly confirms the opinion which

refer principal I y to I !.

t he puerperal
u-etuine.-s of t In- WOrl

chapter on diphthi-i
added i Dr. I', lias had mm
it puerpera I

'

of the principal ol,.|,-l riral in-lnu
ricii. We have in. hesiiati..!

its present shape, i- a irn-at improt-
and in recomilienil. ;

text-book which we should :

inu' practitioner and -Indent to I,:

nal of Obitetrict, Feb. is;.,.

Perhaps the mo-t n-eful one tin-

Some important additions hate l,i-.-i

in order toadapi the work to the pr

try, uiui some new illustrations h n
to represent the obstetrical in-trniiient -

ployed in Aniericnn practice. In

an exceedinirly valuable book for l.th the -Indent and
practitioner. .V- // ]

In about two years after the issue of thi- excellent
treatise a second edition has been called for. \\

we expressed of the first edition of the work, in the .May. the treatise as thorough! \ sound and prwtical. ami one

1S74, number of this Journal, that this is "the best ! which may with confidence be consulted in u
modern work on the subject in the English language." | -rency. The London I.n,,t.;-t, Dec. 11, l;?tf.

PARRY (JOHN s.), M.D.,
Obstetrician to the Philadr.lphvt Hospital; Vice-Prest. ofthr. <y>stf.t. S 'di-.ti/ <>f rhiln,'

EXTRA-UTERINE PREGNANCY: ITS CLINICAL IIISTOIIV,
DIAGNOSIS, PROGNOSIS, AND TREATMENT. In one handsome octavo volume.

Cloth, $2 60. (Lately Issiied.)

It is with iienuine satisfaction, therefore, that weread

the work before us, which is far in advance of any mo-

nograph upon the subject in the English language, and

exceeding very much, in the number of cases upon
which it is based, wo believe, any work of the kind ever

published. The author has given great care and study

to the work, aud has handled his statistics with judg-

ment: so that, whatever was to be gained from them,

he has gained and added to our knowledge on the sub-

ject. We owe the author much for giving us a clear.

readable book upon this topic. He has, so far as it is

at present possible, removed the obscurity attending

certain points of the subject. He has brought order

oul of something very like chaos. Philadelphia M"l.

Times, Feb. 19. l^To.

In this work Dr. Parry has added a most valuable
contribution to obstetric literature, and one which meets
a want long felt by those of the profe--j,.n wbo have
ever been called upon to deal with this elai

Jinatim Med.and Sury. Journ.. March 9. 1
-

This work, being as near as possible a collection of the

experiences of many per.-ons. will afford H mo>t useful

guide, both in diagnosis a:id treatment, for thi- most

interesting and fatal malady. We think it should be in

the handsof all physicians practising midwifery. O'n-

cinimti (Jlinic, Feb. 5, 1876.

A SHHURST (JOHN, Jr.], M.D.,

l>rnf of Clinical. Surgery. Univ. of Pa., Surgeon to the Episcopal Hospital, Philadelphia.

THE PRINCIPLES AND PRACTICE OF SURGERY. In one

very large and handsome octavo volume of about 1000 pages, with nearly 550 illustrations,

cloth, $6 50; leather, raised bands, $7 50.

Its author has evidently tested the writings aud opinions of others He Is conservative, but not hide-

experiences of the past and present in the crucible
j

bound by authority. His style is clear, elegant, an

ofacareful analytic and honorable mind, and faith- scholarly. The w. rk is anadnnrable text-hook, and

fulty endeavored to bring his work up to the level of I
a useful book of reference It is a credit to .

ehn highest standard of practical surgery. He is
, professionalhterature, and oneofthenrnt ripe fruits

tart^dliE^dtf^ opinions, and gene- ,f the soil fertilized by the blood of our late a

rally sound ones, instead of a mwr'esum'e of the |
w*r.N. Y. Med. Record, Feb. 1, 1S72.

SKET'S OPERATIVE SURGERY. In 1 vol. 8vo. i

cl.. of 650 pajren ; withabout 100 wood-cats. $3 2/5

COOPER'S LECTURES ON THE PRINCIPLES AND
PRACTICE OF SrrROKRY. Inlvol.Svo cloth, 750 p. *2.

GIBSON'S INSTITUTES AND PRACTICE OF 8UR- I

(JERY. Eighth edition, improved and altered. With'

thirty-four plates. In two handsome oc*avo vol-
j

nmes. abontlOOOpp.. leather, raised bandf. * "

THE PRINCIPLES AND PRACTICE OF SUKGKRY.
By WILLIAM PIRRIE, F.R S.E., Professor of Surgery

|

in the University of Aberdeen. Edited by JOHN

NKII.T,, M.D., Professor of Surgery in the Penna

Medical College, Surgeon to the Pennsylvan
]>ital,&c. In one vry ha ndsome octavo rolnme of

780 pages, with :ni illu-tratious, rb>th.

MiLLKirs ri;iM'in,i:< UK -r:;i;i:uv. Fourth .\m.--

riean, from the Third Kdinburgh Kdition. i

large 8vo. vol. of Too pau'e-. with :U<i illustrations t

cloth. $:3 76.

MILLER'S IMIACTICK (K SI IKH.l'.Y Fourth Ame-
rican, from the last Kdinburu'h K.lition Kev)

the American editor. In onelurge s-o. vol. ..f nearly
700 pages, with 304 illustrations: cloth. $3 75.
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Q.ROSS (SAMUEL />.), M.D.,
Professor of Surgery in the Jefferson Medical College of Philadelphia.

A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic,
and Operative. Illustrated by upwards of Fourteen Hundred Engravings. Fifth edition,
carefully revised, and improved. In two large and beautifully printed imperial octavo vol-
umes of about 2300 pages, strongly bound in leather, with raised bands, $15. (Just Issued.)

The continued favor, shown by the exhaustion of successive large editions of this great work,
proves that it has successfully supplied a want felt by American practitioners and students. In the

present revision no pains have been spared by the author to bring it in every respect fully up to
the day. To effect this a large part of the work has been rewritten, and the whole enlarged by
nearly one-fourth, notwithstanding which the price has been kept at its former very moderate
rate. By the use of a close, though very legible type, an unusually large amount of matter is

condensed in its pages, the two volumes containing as much as four or five ordinary octavos.

This, combined with the most careful mechanical execution, and its very durable binding, renders
it one of the cheapest works accessible to the profession. Every subject properly belonging to the
domain of surgery is treated in detail, so that the student who possesses this work may be said to
have in it a surgical library.

We have now brought our task to a conclusion, and
have seldom read a work with the practical value of
which we have been more impressed. Every chapter is

BO concisely put together, that the busy practitioner,
when in difficulty, can at once find the information he
requires. His work, on the contrary, is cosmopolitan,
the surgery of the world being fully represented in it.

The work, in fact, is so historically unprejudiced, and so

eminently practical, that it is almost a false compliment
to say that we believe it to be destined to occupy a fore-

most place as a work of reference, while a system of sur-

gery likethe present system of surgery is the practiceof

surgeons. The printing and binding of the work is un-

exceptionable; indeed, it contrasts, in the latter re-

spect, remarkably with English medical and surgical
cloth-bound publications, which are generally so wretch-

edly stitched as to require re-binding before they are

any time in use. Dub. Journ. nf Med. Sci., March, 1874.

Dr. Gross's Surgery, a great work, has become still

greater, both in size and merit, in its most recent form.

Thedifferenceinactualnuuiberofpagesisnolmorethan
130, but. the size of the page having been increased to

what we believe is technically termed "elephant." there

has been room for considerable additions, which, toge-
ther with the alterations, are improvements. Lond.

Lancet., Nov. 16,1872.

It combines, as perfectly as possible, the qualities of
a text-book and work of reference. We think this last

edition of Gross's "
Surgery," will confirm his title of

" Primus inter Pans." It is learned, scholar-like, me-
thodical, precise, and exhaustive. We scarcely think

any living man could write so complete and faultless a

treatise, or comprehend more solid, instructive matter,
in the given number of pages. The labor, must have
been immense, and the work gives evidence of great
powers of mind, and the highest order of intellectual

discipline and methodical disposition, and arrangement
of acquired knowledge and personal experience. N. Y.
Aled Journ., Feb. 1873.

As a whole, we regard the work as the representative
"System of Surgery" in the English language. St.
Louis Medical and Surg. Journ., Oct. 1872.

The two magnificent volumes before us afford a very
complete view of the surgical knowledge of the day.
Some years ago we had the pleasure of presenting the
first edition of Gross's Surgery to the profession as a
work of unrivalled excellence; and now we have the
result of yearn of experience, labor, and study, all con-
densed upon the great work before us. And to students
or practitioners desirous of enriching their library with
a treasure of reference, we can simply commend the
purchase of these two volumes of immense research.
Cincinnati Lancet and Observer, Sept. 1&72.

A complete system of stirgery not a mere text-book
of operations, but a scientific account of surgical theory
and practice in all its departments. Brit.and For.Med.-
Ckir. Rev., Jan. 1873.

TtY THE SAME AUTHOR.

A PRACTICAL TREATISE ON THE DISEASES, INJURIES,
and Malformations of the Urinary Bladder, the Prostate Gland, and the Urethra. Third
Edition, thoroughly Revised and Condensed, by SAMUEL W. GROSS, M.D., Surgeon to

the Philadelphia Hospital. In one handsome octavo volume of 574 pages, with 170 illus-

trations : cloth, $4 50. (Just Issued.)

The book is fully up to the times, and we know of no

monograph on the subject of urinary diseases that is

fuller and more complete than the one under notice.

Ointin. Lanctt and Observer, Dec. 1876.

It is a valuable and exhaustive treatise on the surgery
of the urinary organs, brought fully up to the existing
state of our knowledge. A perusal of its 57 4 pages will

amply repay the investigator. Pacific Med. and Surg.
Journ ,

Nov. 1876.

Nothing need be said to commend this standard work
to the profession. It has long been considered one of

the most valuable from the pen of the distinguished
author. The editor has done his work ably and faith-

fully, and several of the chapters, by no means the least

useful ones, are from his pen ;
as a monograph repre-

senting all the surgery of the parts of which it treats,

it has nosuperiorin our tongue. Med. and Surg. Re-

porter, Oct. 21, 1876.

For reference and general information, the physician

or surgeon can find no work that meets their necessities
more thoroughly than this, a revised edition of an ex-
cellent treatise, and no medical library should be with-
out it. Replete with handsome illustrations and good
ideas, it has the unusual advantage of being easily
comprehended, by the reasonable and practical manner
in which the various subjects are syotematized and
arranged We heartily recommend it to the profession
as a valuable addition to the important literature of dis-
eases of the urinary organs. Atlanta Med. Journ., Oct.
1876.

It is with pleasure we now again takeup this old work
in a decidedly new dress. Indeed, it must be regarded
as a new book in very many of its parts. The chapters
on "Diseases of the Bladder," "Prostate Body," and
"Lithotomy," are splendid specimens of descriptive
writing; while the chapter on "Stricture" is one of the
most concise and clear that we have ever read A'eto
York Med. Journ., Nov. 1876.

JDF
THE SAME AUTHOR.

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE
AIR-PASSAGES. In 1 vol. 8vo. , with illustrations, pp. 468, cloth, $2 75.

T>1GELOW (HENRY J.}, M.D.,
*-* Professor of Surgery in the Massachusetts Med. College,

ON THE MECHANISM OF DISLOCATION AND FRACTURE
OF THE HIP. With the Reduction of the Dislocation by the Flexion Method. With
numerous original illustrations. In one very handsome octavo volume. Cloth, $2 50.
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&T1MSON (LEWIS A
). A.M.. .)/./>..

^-J Kurt/run ttli>> rr'.fl'ijt, ri'itt J{.ii'itnl.

A MANUAL OF OPKRATI V K SITBGERT, In one
royal 12mo. volume of about SOOpages, with :;.VJ illuMnit i..n

; cloth, ?

Many years having _elapsed since the appearance in thi-

sively to tlie operations of surgery, :in<l tin- ordinary surgie;.| t.

unwieldy for ready consultation and reference, (lie author h:i. t

'

devoted exclusively to prncticnl operative details, thoroughly ii

universally felt. He has accordingly sought to embody in the work a < nil the

operations practised at the present day, devoting special uttt-nt:

liar ones, copiously illustrated with diagrams and figures, many of which are

The work before us is a well printed, profiiM-ly
illustrated manual of over four luuul red and invent y
pa:;--*. Tin' novice, by a perusal of the work, will

gain a good idea of the general domain of oparative
surgery, while the practical surgeon ha* presented
to him" within a very concise and intelligible form
the latest and most approved selections of operative
procedure. Theprec sion ard conciseness wit l> which
the different operations are described enable the
author to compress an immense amount of practical
information in a very small compass N. Y. Medical
Record, Aug. 3, 1878

This volume is devoted entirely to operative sur-

gery, and is intended to familiarize the student with
the details of operations and the different modes of

performing them. The work is handsomely illus-

trated, and the de r

criptions are clear and well drawn.
It is a clever and useful volume; every student
should possess one. The preparation of this work

way with tb<

larger works on surgery
lion*, as it pp--en '- in * n MI ' u-t vr hiit i

>

by MI- Burgeon with .rate March to find
it M'l. Mfl Jnnrniil. An.:

The author's conciseness and the repleteoeis of
the work with vain . to be
classed with the text-hook rttve
surgery, and a* one of r.-S

Cincinnati Lancet

We think he. has succeeded very w.-H in "inking
that happy and rarely trodden Bedlam betw,
unsa Inlying
peud, and the wearying :

tr*ati>). His language is lucid, and hi* w.,i.u are
aided by a free use of i! >ni]red
and thirty-two of which a:

M'.d. and Surg Reporter, June ^ .

TJOLMES (TIMOTHY), M.D.,
Surgeon to St. George's Hospital, London

SURGERY, ITS PRINCIPLES
some octavo volume of nearly 1000 pages,
(Just Issued.)

We believe it to be by far the best surgical text-book
tfcat we have, insomuch as it is the completed, and
the one most thoroughly brought up to the knowledge
of the present day. All who will give this book the

careful perusal that it deserves and requires, whe-
ther student or practitioner, will agree with us, that,
from the happy way in which justice is done, both to

the principles and practice of surgery, from the care

with which its pages are brought up to modern date,
from the respect which is paid all along t<"> the opin-
ions of others, it deserves to take the first place
among the text-books on surgery. British Med.

Journ., Dec. 25, 1875.

This is a work which has been looked for on botb
sides of the Atlantic with much interest. Mr. Holmes
is a surgeon of large and varied experience, and one
of the be*t known, and perhaps the most brilliant

writer upon surgical subjects in England. It is a

book for students and an admirable one and for

AND PRACTICE. In one linn.l-

with 411 illustrations. Cloth, $6; leather, $7.

the busy general practitioner. It will give a Muden
all the knowledge needed to pa-s H ri^id examina-
tion. The book fairly justifies the higl;
that were formed of it. It" st vie is den
even brilliant at times, and the conri---

to bring it within its proper !; un-

its force and distinctness. A'. 1

14, 1876.

It will be found a most excellent epitome of sur-
gery by the general practitioner who has not t>

togiveattention to more minnteand extended .<.

and to the medical student. In fact, we know
one we can more cordially recommend. The author
has succeeded well in giving a plain and practical
account of each surgical injury and disease, and of
the treatment which is most commonly advisable.
It will no doubt become a popular work in t !

fession, and especially as a text-book.
Med. News, April, 1S76.

HAMILTON (FRANK H.), M.D.,
Professor of Fractures and Dislocations, Ac., in Bellevue Hosp. Med. College, New York.

A PRACTICAL TREATISE ON FRACTURES AND PISLOCA-
TIONS. Fifth edition, revised and improved. In one large and handsome octavo volume
of nearly 800 pages, with 344 illustrations. Cloth, $5 75; leather, $6 75. (Lately Issued.)

This work is well known, abroad as well as at home, as the highest authority on its important
subject an authority recognized in the courts as well as in the schools and in practice and

again manifested, not only by the demand for a fifth edition, but by arrangements now in pro-

gress for the speedy appearance of a translation in Germany. The repeated revisions which the

author has thus had the opportunity of making have enabled him to give the most careful

eration to every portion of the volume, and he has sedulously endeavored in the present
to perfect the work by the aid of his own enlarged experience and to incorporate in it whatever
of value has been added in this department since the issue of the fourth edition. It wil

fore be found considerably improved in matter, while the most careful attention has bee

to the typographical execution, and the volume is presented to the profession in the confident

hope that it will more than maintain its very distinguished reputation.

There is no better work on the subject in existence

than that of Dr. Hamilton. It should be in the posses-
sion of every general practitioner and surgeon. The
Am. Journ. of Obstetrics, Feb. 1876.

The value of a work like this to the practical physi-
cian and surgeon can hardly be over-estimated, and the

necessity of having such a book revised to the

dates, not merely on account of the practical importance

of its teachings, but also by reaon of th-

bearings of the case* of which it tri-ai*. ui.

recently been the subjeet ..f useful

ton and others, is suilicient
'

present volume seems to amply fill all t!

We can safely recommend it M the best of it.- kind in

the Knglish language, and not .-xn-lle.] i;

Journ. nfjftrvous and Mental Ducait,J*u
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&RICHSEN (JOHN E. ),
*-* Professor of Surgery in University College, London, etc.

THE SCIENCE AND ART OF SURGERY; being a Treatise on Sur-
gical Injuries, Diseases, and Operations. Carefully revised by the author from the
Seventh ano enlarged English Edition. Illustrated by eight hundred and sixty two en-

gravings on wood. Ir two large and beautiful octavo volumes bf nearly 2000 pages :

cloth, $8 50
; leather, $10 50. (Now Ready.)

In revising this standard work the author has spared no pains to render it worthy of a continu-
ance of the very marked favor which it has so long enjoyed, by bringing it thoroughly on a
level with the advance in the science and art of surgery made since the appearance of the
last edition. To accomplish this has required the addition of about two hundred page of text,
while the illustrations have undergone a marked improvement. A hundred and fifty additional

wood-cuts have been inserted, while about fifty other new ones have been substituted for figures
which were not deemed satisfactory. In its enlarged and improved form it is therefore pre-
sented with the confident anticipation that it will maintain its position in the front rank of

text-books for the student, and of works of reference for the practitioner, while its exceedingly
moderate price places it within the reach of all.

The seventh edition is before the world as the last

word of surgical science. There may be monographs
which excel it upon certain points, but as a con-

spectus upon surgical principles aud practice it is

unrivalled. It will well reward practitioners to

read it, for it has been a peculiar province of Mr.

Erichsen to demonstrate the absolute interdepend-
ence of medical and surgical science We need

scarcely add, in conclusion, that we heartily coin-

mend the work to students that they may be .

grounded in a sound faith, and to practitioners as

an invaluable guide at the bedside. Am Practi-
\

tioner, April, 1S7S.

It is no i lie compliment to say that this is the best

edition Mr. Erichsen has ever produced of his well-

known book. Besides inheriting the virtues of iis

predecessors, it possesses excellences quite its own.

Having stated that Mr. Erichseu his incorporated
into this edition every recent improvement in the

science and art of surgery, it would be a supereroga-
tion to give a detailed criticism. In short, we un-

hesitatingly aver that we know of no other single
work where the student and practitioner can gain at

once so clear an insight iuto the principles of surgery,
and so complete a knowledge of the exigencies of

surgical practice. London Lancet, Feb. 14, 1878

For the past twenty years Erichsen's Surgery has

maintained its place as the leading text-book, not only
in this country, but in Great Britain. That it is able

to hold its ground, is abundantly proven by the tho-

roughness with which the present edition has been

revised, and by the large amount of valuable mate-

rial that has been added. Aside from this, cne hun-
dred and fifty new illustrations have been inserted,

including quite a number of microscopical appear-
ances of pathological processes. So marked is this

change for the better, that the work almost appears
as au entirely new one Wtd. Re ord, Feb. 23, 1S7S.

Of the many treatises on Surgery which it Las been
our task to study, or our pleasure to read, tKereis none
which in all point? has satisfied us so well as the classic

treatise of Krichsen. His polished, clear style, his free-

dom from prejudice and hobbies, his unsurpassed grasp
of his subject, and vast clinical experience, qualify him
admirably to write a model text-book. When we wish,
at the least cost of time, to learn the most of a topic in

surgery, we turn, by preference, to his work. It is a

pleasure, therefor?, t > see tliat the appreciation of it is

general, and has led to the appearance ofanother edition.

Mfd. and Sing. Keportrr, Feb. 2. 1S78.

Notwithstanding the increase in size, we observe that
much old matter has been omitted. The entire work
has been thoroughly written up. and not merely amend-
ed by a few extra chapters A great improvement has
been made in the illustrations. One hundred and fifty

new ones have been added, and many of the old ones
have been redrawn. The author highly appreciates the
favor with which his work has been'received by Ameri-
can surgeons, and has endeavored to render bis latest

edition more than ever worthy of their approval. That
he has succeeded admirably, must, we think, be the

fteneral opinion. We heartily recommend the book to

both student and practitioner. N. Y. Med. Journal,
Feb. 1878.

It is entirely unnecesFary for us to attempt to add, by
our praises, one jot to the established reputation of

Krichsen's Science and Art of Surgery. It has long
been a favorite text-book and authority in this country
as well as in England and on the Continent, and the

present edition can but add to its popularity. Ohio
Med. Recorder, Jan. 1878.

DRUITT (ROBERT), M.R.C.S., frc.

THE PRINCIPLES AND PRACTICE OF MODERN SURGERY.
A new and revised American, from the eighth enlarged and improved London edition. Illus-

trated with four hundred and thirty-two wood engravings. In one very handsome octavo

volume, of nearly 700 large and closely printed pages, cloth, $4 00
; leather, $5 00.

All that the surgical student or practitioner could

desire. Dublin Quarterly Journal.

It is a most admirable book. We do not know
when we have examined one with more pleasure.
Boston Med. and Surg. Journal.

In Mr. Druitt's book, though containing only some
seven hundred pages, both the principles and the

practice of surgery are treated, and so clearly and
perspicuously, as to elucidate every important topic.
We tiave examined the book most thoroughly, and
can jay that this success is well merited. His book,
moreover, possesses the inestimable advantages of

having the subjects perfectly well arranged and clas-

sified, and of being written in a style at once clear
ind succinct. Am. Journal of Med. Sciences.

BRYANT (THOMAS), F.R.C.S.,
Surgeon to Guy's Hospital.

THE PRACTICE OF SURGERY. Second American, from the Sec-

ond and Revised English Edition. With over Fi?e Hundred Engravings on Wood. In

one large and very handsome octavo volume of nearly 1000 pages. (Shortly.)

ASHTON ON THE DISEASES, INJURIES, AND MAL-
FORMATIONS OF THE RECTUM AND ANUS

;
with

remarks on Habitual Constipation. Second Ameri-

can, from the fourth and enlarged London Edition.

With illustrations. In one Svo. vol. of 287 pages,
cloth ,*3 25.

SARGENT ON BANDAGING AND OTHER OPERA-
TIONS OF MINOR SURGERY. New edition, with
an additional chapter on Military Surgery. One
12mo. vol. of 383 pages, with 18i wood-cuts. Cloth,
$175.
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riOSSELlN I.. .
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CLINICAL LECTUm-.SON sri: d1 DM-
H,,,,,ii,,| ,,f

La Cliarito. Tro n1ated from ii. e French bj Lxwil
Presbyterian Hospital, New York. With iiiu-tmtio,,.. I,, ,

.

350 pages ; cloth, $2 50. (A',,,>- Ready.} l'>om the i\l>;ti,ul 2V<

SUMMAHY <H ( OA 7 / N / 9.

TART I Sl'KUICAL IMsKASKPiiH Yon II.

"
II FBACTPRRS op TBB LIMBS, is

"III. TRAUMATIC 0Trrn AMD IfBCKMII ~i
"

I'AKTIV. THAI-MATH- KKVKR, 8-i>Tic*Mu,
AM) I'

1'AKT V.

VI. I-

It will be seen from this brief abstract of the contents tint these Lectnn
which are of daily interest to tin-

(
r/ictit ioner, while some of them hm

books the attention which tbeir important--

JfROWNE (EDGAR A.),
8ura*on to the Llvtrpan? Eye and v,, r inHrinury, mult- t'n DttpmtaryfHOW TO USE THE OPHTHALMOSCOPE. Being Elemci

structions in Ophthalmoscopy, arranged for the Use of b'tuilent?. \\ ith thiri \--f\\ e illu.-iru-
tions. In one small volume royal ]2mo. of 12(1 pages: cloth, $1. (.A-

This capital little work should be in (lie haud> nf Btrun
ev ry medical student, and we had almost said every what is seen. I). Iroil tint. J.

general practitioner. IU ejtplRDation of Ibe optics] The |nfcrnitlontoglTemB
principles on wbleh the ophthalmoscope Is foaoded, .., .. ...i.i :..

wi
isso clear and simle that the mot stuid reader ',' ;

'

V'"

SMARTER (R. BRUDENELL), F.R.C.S., .

Op'itlifdmic Surgeon to tit. Gttnyt s J/dxjntfti, dc.

A PRACTICAL TREATISE ON DISEASES OF THE I-YE. Edit-
ed, with test-types and Additions, by JOHN GUKEN, M.D. (of St. l...ni>, .Mo.j. I,, ,,,, e

handsome octavo volume of about 500 pages, and 124 illustrations. Cloth, .-

Issued.)
Dr. Green, whose reputation and experience in this department are well known, liasghen this

work a very careful revision, and has introduced much matter which will he found of importance
to the practitioner. As his system of test-types is the one recommei ded \<\ the author, they
have been inserted in the volume in a shaps which will admit of their being detach-

mounted for convenient office use.

These test-types, on a sheet for mounting, can be had separate, price 25 cents.

It would be difficult for Mr. Cnrier to write an uiiiu- in view, ami prest-iits the subject iu a clear iin*!

Structive book, and impossible for him to write an uu-
j

manner, easy of comprehension, and ),.

interesting one. Even on subjects with which he is not valuable. We would especially oommeod, how
worthy of high praise, the manner in which tin- thern-

peutics of disease <>1" the e\e is elahnratrd. (or !..

author is particularly clear and pra<-tir:u. u )H-I .

writers are untortunately too ofu-n .leiu in;!. I

Chupter is devoted to H discus. j<m o| th.- UM-.- nn :

tion of spectacles, and la admirably compact, i
i:iin.:n, i

tlie least valuable result which'we expect from it is that
; useful, esjiec.inlly ttie pnrairr.-i|.h> <.n the tr.-ji':

bound to be familiar, he can discourse with a rare degree
ot clearness and effect. Our readers will therefore not

be surprised to learn that a work by him on the Disea>es

of the Eye makes a very valuable addition to ophthal-
mic literature. . . . The book will remain one useful

alike to the general and the special practitioner. -Not

presbyopia and myopia. 1 n concl u.-imi. <.m t],;,

due the author for many useful hints in i

ject of ophthalmic Mir^i-ry and therap.
whereof late years we glean but few LT

wheat from a mass of chall .Vcic 1"</-A M,>li<:<il .

Dot. 23, 1S75.

it will to some considerable extent.despecialize this bril-

liant, department of medicine. London Lancet, Oct. 30.

1875.

It is with great pleasure that we can endorse the work
as a most valuable contribution to practical ophthal-

mology. Mr. Carter never deviates from the end lie has

J/TTELLS (J. SOELBERG),
' V Professor of Ophthalmology in King's College Hospital, Ac.

A TREATISE ON DISEASES OF THE EYE. Third Amerii-ar,,
from the Fourth and Revised London Edition, with additions

;
illustrated with in;

engravings on wood, and six colored plates Together with selections from the Te
of Jaeger and Snellen. In one large ano very handsome octavo volume.

r A URENCE (JOHN Z.}, F. R. C. S.,

Editor of the Ophthalmic Review, Ac.

A HANDY-BOOK OF OPHTHALMIC SURGERY, for the us,

Practitioners. Second Edition, revised and enlarged. With numerous illustrations. ID
one very handsome octavo volume, cloth, $2 75.

rAWSON (GEORGE), F. R. C. S., Engl.,^ Assistant Surgeon to the Royal London Ophthalmic Hospital MoorJUlds, Ac.

INJURIES OF THE EYE, ORBIT, AND EYELIDS: their Imme-
diate and Remote Effects. With about one hundred illustrations. In one very hand
some octavo volume, cloth, $3 50.
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'DURNETT (CHARLES H.), M.A , M.D.,
-*-* Aural Sury. to the Presb. Rosp., Surgeon-in-thargeofthflnfir.forDis. of the Ear, Phila.

THE EAR, ITS ANATOMY, PHYSIOLOGY, AND DISEASES.
A Practical Treatise, for the Use of Medical Students and Practitioners. In one hand-
some octavo volume of 615 pages, with eighty-seven illustrations : cloth, $4 50; leather,
$5 50. (Just Ready.)

Recent progress, in the investigation of the structures of the ear, and advances made in the
modes of treating its diseases, would seem to render desirable a new work in which all the re-

sources of the most advanced science should be placed at the disposal of the practitioner. This
it has been the aim of Dr. Burnett to accomplish, and the advantages which he has enjoyed in

the special study of the subject are a guarantee that the result of his labors will prove of service

to the profession at large, as well as to the specialist in this department.

On account of the great advances which have been
I

made of late years in otology, and of the increased
interest manifested in it, the medical profession will

welcome this new work, which presents dearly and
concisely its present aspect, whilst clearly indi-

cating the direction in which further researches can
be most profitably carried on. Dr. Burn* tt from his

own matured experience, and availing himself of

the observations and discoveries of others, has pro-
duced a work, which as a text-book, stands facile

princeps in our language. We had marked several

pa ; sages as well worthy of quotation and the utten-

tion ot'the general practitioner, but their number and
the space at our command foibid. Perhaps it is bet-

ter, as the book ought to be in the hands of every
medical student, and its study will well repay the

busy practitioner in the pleasure he will derive from
the agreeable style in which many otherwise dry
and mostly unknown subjects are treated. To the

specialist the work is of the highest value, and his

sense of gratitude to Dr. Burnett- will, wl hope, be

proportionate to the amount of benefit lie can obtain
from the careful study of the book, and a constant
reference to its trustworthy pages. Edinburgh
Med. Jour., Aug. 1878.

As the title of the work indicates, this volume
treats of the anatomy and physiology of the ear, as
well as of its diseases, and the author has taken
special pains to make this difficult and complicated
matter thoroughly clear and intelligible. The book
is designed especially for the use of .-tudents and
general practitioners, and places at their disposal
much valuable material. Such a book as the pre-
sent one, we think, has long been needed, and we
may congratulate the author on his success in fill-

log the gap. Both student and practitioner can

study the work with a gnat deal of benefit. It is

profusely aod beautifully illustrated. N. Y. Hos-
pital Gazette, Oct. 15, 1&77.

The appearance of this book is another proof of the

rapidly increasing amount of honest, valuable work
that is now being done in the various branches of
medical science in this country. Dr. Burnett is to be
commended for having written the best book on the
subject in the English language, and especially for
the care and attention he has given to the scientific
side of the subject. N. Y. Med. Journ., Dec. 1877.

/TAYLOR (ALFRED .), M.D.,
* Lecturer on Med. Jurisp. and Chemistry in Guy's Hospital.

POISONS IN RELATION TO MEDICAL JURISPRUDENCE AND
MEDICINE. Third American, from the Third and Revised English Edition. In one.

large octavo volume of 850 pages ; cloth, $5 50
; leather, $6 50. (Just Issued.)

The present is based upon the two previous edi- being described which give rise to legal investiga-
tions

;

' but the complete revision rendered necessary
by time has converted it into a new work." This
statement from the preface contains all that it is de-
sired to know in reference to the new edition. The
works of this author are already in the library of

every physician who is liable to be called upon for

medico-legal testimony (and what <>neis not?), so that
all that is required to be known about the present
book is that the author has kept it abreast with the
times. What makes it now, as always, especially
valuable to the practitioner is its conciseness and
practical character, only those poisonous substances

tions. 2*Ae Clinic, Nov. 6, 1875.

Dr. Taylor has brought to bear on the compilation
of this volume, stores of learning, experience, and
practical acquaiutance with his subject, probably far

beyond what, any other living authority on toxicol-

ogy could have amassed or utilized. He has fully
sustained his reputation by the consummate skill

aud legal acumen he has displayed in the arrange-
ment of tne subject-matter, and the result is a work
on Poisons which will be indispensable to every stu-

dent or practitioner iu lawand inediciue. The Dub-
lin Journ. of Med Sci., Oct. 1875.

Y THE SAME AUTHOR.

MEDICAL JURISPRUDENCE. Seventh American Edition. Edited
by JOHN J. REESE, M.D., Prcf. of Med. Jurisp. in the Univ. of Penn. In one large
octavo volume of nearly 900 pages. Cloth, $5 00; leather, $6 00. (Lately Issued.)

To the members of the legal and medical profession,
it is unnecessary to say anything commendatory of

Taylor's Medical Jurisprudence. We might as well
undertake to speak of the merit of Chitty's Plead-

ings. Chicago Legal News, Oct. 16, 1873.

It is beyond question the most attractive as well
as most reliable manual of medical jurisprudence
published in the English language. Ant. Journal
of Syphilography, Oct. 1873.

It is altogether superfluous for us to offer anything
in behalf of a work on medical jurisprudence by an
author who is almost universally esteemed to be the

T>Y THE SAME AUTHOR.

best authority on this specialty in our language. On
this point, however, we will .say that we consider Dr.

Taylor to be the safest medico-legal authority to fol-

low, in general, with which we are acquainted in any
language. Va Clin. Record, Nov. Ib73.

This last edition of the Manual is probably the best
of all, as it contains more material and is worked up
to the latest views of the author as expressed in the
last edition of the Principles. Dr. Reese, the editor
of the Manual, has done everything to make his
work acceptable to his medical countrymen. N. Y.

Med. Record, Jan. 15, 1874.

THE PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU-
DENCE. Second Edition, Revised, with numerous Illustrations. In two large octavo

volumes, cloth, $10 00; leather, $12 00

This great work is now recognized in England as the fullest and most authoritative treatise on

every department of its important -ubject. In laying it, in its improved form, before the Ameri-
can profession, the publisher trusts that it will assume the same position in this country.
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LECTURES ON DISK ASKS OF TIIK mi \.\KV ORGANS, '

illustrations on wood. Second Ana-ricnn from the Third : ne neat
octavo volume. Cloth, $2 25. (Just Issued.)

J1Y THE SAME AUTHOR.

ONTHE PATHOLOGY AND TREAT.MKNT OF STBICTUEB <F
THE URETHRA AND URINARY FISTULA. With plates and w,
third and revised English edition. In one very handsome octavo volume, cloth
( Lately Published.)

JjY
THE SAME AUTHOR.

THE DISEASES OF THE PROSTATE, Til KI It PATHl
AND TREATMENT. Fourth Edition, Revised. Inoneli.
with 13 piates, plain and colored, and illustrations on wood. Cloth, $3 75. (.

(DANIEL HACK], M.D.,
* Joint author of

" The Manual of Psychological Medicine," Ac.

ILLUSTRATIONS OF THE INFLUENCE OF TIIK MIND VJ'ON
THE BODY IN HEALTH AND DISEASE. Designed to illustrate the Acti. :.

Imagination. .In one handsome octavo volume of 416 pages, cloth, $3 25. (J.

DLANDFORD (G. FIELDING), M. I)., F.R. C. P.,
JLJ Lecturer on Psychological Medicine at the School of St. George's Hospital, Ac.

INSANITY AND ITS TREATMENT: Lectures on the Treatment,
Medical and Legal, of Insane Patients. With a Summary of the Laws in for^e in the
United States on the Confinement of the Insane. By ISAAC RAY, M. D. In one very
handsome octavo volume of 471 pages; cloth, $3 25.

It satisfies a want which must have been
sorely) Actually seen in practice and the appropriate treat-

felt by the busygeneral practitioners of this country.
;

ment for them, we find in Dr.* Blaudf<>rd'- w.irk a
It takes the form of a manual of clinical description
of the various forms of insanity, with a description
of the mode of examining persons suspected of in-

sanity. We call particular attention to this feature

of the book, as giving it a unique value to the gene-
ral practitioner. If we pass from theoretical conside-

rations to descriptions of the varieties of insanity as

considerable advance over previ u the
subject. His pictures of the van Mental
disease are so clear and good that no reader can fail

to be struck with their superiority to i

ordinary manuals in the English language or
as our own reading extends) In any other. ;

Practitioner, Feb. 1871.

f EA (HENRY C.).

SUPERSTITION AND FORCE: ESSAYS ON THE WAGER OF
LAW, THE WAGER OF BATTLE, THE ORDEAL, AND TORTURE. Third

and Enlarged Edition. In one handsome royal 12uio. volume of about 550 pages.

(Shortly.)

A few notices of the previous edition are appended.
We know of no single work which contains, in BO

mall a compass, so much illustrative of the strangest
operations of the human mind. Foot-notes give the

authority for each statement, showing vast research
and wonderful industry. We advise our confreres
ti read this book and ponder its teachings. Chicago
tied. Journal, Aug. 1870.

As a work of curious inquiry on certain outlying
points of obsolete law, "Superstition and Force" is

one of the most remarkable books we have met with.

London Athenceum, Nov. 3, 1866.

He has thrown a great deal of light upon what must
be regarded as one of the most instructive as well as

interesting phases of human society and progress. .

The fulness and breadth with which he has carried
out his comparative survey of this repulsive field of

history [Torture], are such as to preclude our doing
justice to the work within our present limn.-. Bui

here, as throughout the volume, there will be found
a wealth of illustration and a critical grasp of the

philosophical import of facts which will render Mr.
Lea's labors of sterling value to the historical stn-

dent. London Saturday Review,

As a book of ready reference on the subject, it is of

the highest value. Westminster Review, Oct. 1667.

T)Y THE SAME AUTHOR. (Late'y Published.)

STUDIES IN CHURCH HISTORY THE RISE OF THE T
PORAL POWER BENEFIT OF CLERGY EXCOMMUNICATION. In one large royal
12mo. volume of 516 pp.; cloth, $2 75.

The story was never told more calmly or with

greater learning or wiser thought. We doubt, indeed,
If any other study of this field can be compared with
this for clearness, accuracy, and power. Chicago
Examiner, Dec. 1870.

Mr. Lea's latest work,
' ' Studies in Church History,

"

fully sustains the promise of the first. It deals with
three subjects the Temporal Power, Benefit of

Clergy, and Excommunication, the record of which
has a peculiar importance for the English student, and
Is a chapter on Ancient Law likely to be regarded as

final. We can hardly pass from our mention of such

works as these with which that on "Sacerdotal

Celibacy" should be included without noting the

literary phenomenon that the head of one of the first

American houses is also the writer of some of its most
original books. London Atheneeum, Jan. 7, 1.--71

Mr. Lea has done great honor to himself and this

country by the admirable works he has written on

ecclesiologicaland cognate subjects. We have already
had occasion to commend his "Superstition aud
Force" and his "History of Sacerdotal Celibacy."
The present volume is fully as admirable in its me-
thod of dealing with topic.-* and in the thoroughness
a quality so frequently lacking in American author*

with which they are investigated. ff. Y. Journal rf

Psyohol. Medicine, July, 1870.
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