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PEEFACE
TO THE THIED EDITION.

Although it is little more than a year since the

second edition was jDublished tlie whole book has

again been thorouohly revised and much new matter

added. The chief additions and alterations, however,

will bo fnund in the Section on (General Pathology.

Daring the la«t few years "^'irchow's theory of inflam-

mation liaw been steadily gaining ground ; in the

present edition it is adopted in place of that of Cohn-

heim. The sections on Bacteriology, on Tubercle,

and on Hydrophobia have been extended and in part

re-written, and a short account has been given of

Actinomycosis.

The book now contains thirty -six additional pages

and twenty-four new illustrations beyond what were

in the second edition.

I am again indebted to Mr. W. U. Spencer for his

kindness in looking over the proof-sheets, for much

valuaV)]e advice, and for two of the drawings. I

have also to thaid< my friend, Dr. Kanthack, for his

hel]) in revising the section on Bacteriology.

The new woodcuts were drawn by Mr. Leonard

Mark, M.K.C.S., artist to St. Bartholomew's Hospital.

'27, WKVMdirni SnticKr, W.,

Ihlolin; 1 SUO.





PKEFACE
TO THE SECOND EDITION.

Too short a time has elapsed since tlie publieatiou

of the first edition to render any material alteration in

the second necessarj'. The book has, however, been

thoroughly revised, and the liberality of the Publishers

has enabled me to add eighty-four pages and fifty-eight

new illustrations.

Sections on the Ear and Eye liavc been kindly

contributed by my colleagues, Mr. Curaberbatch and

Mr. Jessop respectively. They will, I hope, increase

the usefulness of the work.

I have again to thank my friend Mr. W. (i. Spencer,

now Assistant-Surgeon to the Westminster Hospital,

for many valuable suggestions, and for reading the

proof-sheets.

The new illustrations were drawn by Mr. Leonard

Mark, M.R.f'.S., artist to St. Bartholomew's Hospital,

cither from specimens in the Hospital Museum, or

from rough sketches of my own.

27, Weymouth STUEiir, W.
April, 1889.





PREFACE.

When asked by the Publishers to write a small

book on Surgery for their Student's Guide Series I

readily undertook the task, since as a teacher of

Surgery I had for some time felt that a work of the

kind would be useful to the student when first

entering on the study of that subject. The text-

books in general use have, with the advance of Surgery

in recent years, grown to such a length that many
months are required even to read them through, and
it is quite impossible for the student to master them
during the comparatively limited period allotted to

dressing in the wards and out-patient room. The
present work is designed to aid him in gaining a

general insight into the theory and practice of Surgery

while he is yet engaged in practical work in the wards;

at a time, that is, when such a knowledge should be
of especial value to him.

With this aim in view it was necessary to present

the subject in as brief and concise a manner as pos-

sible
; hut whilst so doing I have endeavoured not to

lose sight of the principles that underlie the science,

and to give the indications that should guide ns in

tlie practice of the art rather than any detailed

account of treatment.

Special prominence has been given to those subjects

with which every stiulent ought to be acquainted
;

whilst the rarer injuries and diseases have received

but a brief mention, or have been altogether omitted.



^ PREl'-ACE.

The details of operative Surgery, and Minor Surgery

and bandaging, and such other things as the student

is taught practically to do for himself m the xvards,

have been only shortly discussed ;
and no account has

been o-iven of the specialties of the Eye and Ear.

It will be seen, therefore, that the book is in no

.vay intended to take the place of any of the excellent

Manuals of Surgery in present use, but r;ather to

supplement them, and prepare the student the bet ei

to profit by their perusal at a subsequent stage m lus

studies, it is also hoped that it may serve to refresh

his memory before presenting himself for examination

thanks are due to Mr. Spence, late House-

Surgeon to St. Bartholomew's Hospital, for his knu -

nes? in reading through the proof

Godart, Artist to St. Bartholomew s Hospital, f x h

care in preparing and making drawings. am al.o

•rebted to Mes^srs. Arnold and Son f.r the use of

several woodcuts. r ,. r>v

The space at my command did -t pe™i of i fu-

ence in the text to the authors consulted
;

but I heie

express my indebtedness for the aid I have received

^"^riorks of Aguew, Billroth, Bryant, Ei;ichsen,

o mes, and Birrie, and from the various :u-t,cles in

Holmes' "Svstem of Surgery," Heaths "Dictionary of

Surgery," ami Treves' "Manual of Surgery.

27, Wkvmoutu Stukkt, "W.,

July, 1887.
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SUEGEKY;
ITS

THEORY AND PRACTICE.

SECTION I.

Geneeal Pathology of Suiigical Diseases.

inflaj[matiox,

IxPLAMMATiON is defined by Dr. Burdon Sanderson as
"the succession of changes which occui-s in a living tissue
when it is injured, provided that the injury is not of such
a degree as at once to destroy its structure and vitality."
Inflammation as thus defined may occur in any tissue* of
the body, and you will do well to impress iipon your
mind at the outset, that in whatever tissue or organ it
occurs, whether superficial or deep, transparent or opaque,
vascular or non-vascular, soft or hard, the patholo<ncai
process is essentially the same.
General Otjtl»-e of the Peocess.— Let us first

study the process as it may be observed by the naked eye
say, m a portion of inflamed skin. The part is uniformly
red, hotter than the sun-ounding skin, swollen and pain-
ful. The redness momentarily disappears on pressTU-o,
and gradually fades away into the natural colour of the
part around, but later it bec(mie.s mottled and in places of
a dec])cr hue. There is usually some redema about the iu-
tlamoil spot, and the neighbouring lymphatic glands may
be slightly tender and enlarged. If "an incision were now
made nito the inflamed tissues, thev would b(! louiid
fuller of blood than natnrni, of bH-ht red colour .nul
infiltrated with serum; wliiisi if 11„. Ivmiilintics l.^idiii-
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from the part were ^-ed^as ha^W^one in^mal.,

they woukl he seen to be
x\„w ter-

under normal conditionB. ^he mfl^^^^^

xninate, leaving the tissues P^^^f^^.^^ug irreparable

or it may lead to certain t^^^"?^" ,^1?^''.,"^ Thus the

damage lo, or total -^^s me ion ol
and

process may become chronic and the tissue

of the ^-^TfX^ U^,rZy^and a^.ce..) ;
or the

a creamy ilmd ciiUed V^^Hs^'l I
molecular destruc-

more superficial tissues may unde
g^ ^tilst agam the

tion, leaving a raw
^^^^^f^^^yi'l J^ i^^ may lo^e their

^.hole of the tissues m the inflame^ J^iea m ^

vitality and die
-'^-^i/^ Si^'constitutional

iuflammatory process ib at aii se^ e
.

^^.^^^.^

symptoms will also be present
,j,e in-

^dll be Biore or less raised he
^.^^^

creased in rapidity, the tongtie im eel, tn
1

1

the bowels confined and th^^^

coloured- a pondition
'^'^.titdtional svmptoms

Under some
^^^''^^^'^^^^^ll^^^l^^^^^^^

may be of a more seriou.
^^^Z rlov^^n^ or in other parts

mations may be set rip m
"^^«"^tSd^ sutiering from

scat of inflammation. above-described

The Me ^^^^'^'0';' T^"^.^ been verv accurately

phenomena have of late ^ eai-
,,iescntcrv of the

Studied in the tvan^pare pa i. o the
^^-^^^^

frog, rabbit, and dog, ^'Zi^o into (1) the

tongue ot the iiog.
i^'^J^^^^.^-essels and their con-

,^^,ges ^,^^to fixed tissue elements,

tents, and (i) the
of ,vhat is observed.

The toUowmg IS "//y^' : their conterds.-

1. Chavqes ni the blood-nsscis
p^aoiioration of

Bn:.ily put, Ihe^ cdianges the

the passage ot the ^'
' "tj^o force of the bloo.l

tissues und..r normal ^nj
fluid fnnn the

pressure i^that which " .momentary con-

iossels. After, in some '"^ ' [f^ the
traction, the vj.sels ^^^^^^^^^^'^t^ blood m .hem

t;^^^?hi;:^:Si;pS:Vo;-;-......^



IXFLAMMATIOK-. 3

hijpercem'ia), wliilst smaller vessels -which were in-eviously
invisible are now seen transmitting blood. Hence the
redness of the part. Now, after a longer or shorter
period, according to the kind of irritant used to set up the
inflammation, the blood-current slackens at first in the
veins and then in the capillaries and arteries, and
leucocytes are seen to drop out hero and there from the
central stream or axial current, which appears yellowish
in coloiu- from the red corpuscles being contained in it.

These truant leucocytes first roll lazily along in the pale
or circunii'ercntinf cuiTcnt, and are joined by more and
more as the blood-stream further slackens in speed.
Now they adhere to the walls of the veins, and to a less
extent to the walls of the capillaries and arteries, so that
the vessels appear as if lined with them. .Soon they begin
to pass through the vessel-walls into the tissues around
{iliapijilesis), a process which need not here be described,
as it is now fully treated of in works on Physiology. By
and by, if the inflammation is very acute, the coloured
corpuscles, in groups of two to a dozen, also leave the
central stream and pass through the walls of the vessels
into the tissues, producing those patches of darker red-
ness and the mottling o| the surface alluded to above.
The central stream next begins to oscillate, flowing on-
wards during the systole, and slightly receding during
the diastole of the heart ; whilst the coloured corpuscles
show a tendency to adhere to one another. Finally the
stream stops, and stasis is said to have occurred (Fig. 1).

In the meantime the liquid contents of the vessels have
also been passing through the vessel-walls into the
tissues, and together with the escaped leucocytes, account
for the swelling and for the serous cxnJation which can be
squeezed out when the parts are cut into. The serum,
further, soaks into the neighbouring healthy tissues, thus
explaining the surrounding oedema, and is "thence, along
with some of the leucocytes, taken up by the lymphatics,
and so passes back into the circulation, and as we shall
presently see, may partly account for the attendant in-
flammatory fever. If now the cause of the inflammation
ceases to act, and the vitality of the tissues has not been
too much lowered to permit of tlieir recovery, the cor-
puscles in the middle of the stream in those vessels whera
stasis has occurred again begin to oscillate and then to
move on

;
the leucocytes no longer drop out of the axial

current, and those that have already escaped into the
B 2
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tissues either break ^o^-
'H".^t^Va^S

fluids into the lymp^iatics, leaving the pait appaicntlj

^tttSSahle termination does not^.e place

and stasis is not soon relieved, coagulation ol the >cnim

v^dtv ensues, and vessels l^coine thi oinbo^c^^

the sainc time, moreover, conuulationof tlie liquid cxuia

Fig. 1. -Diagram of the minute changes in iuflanunatian.

tion in the tissues also o<.uij in
^^g!^

of tlie filn.n fernieii^eoitod u^^^ >
^^^..^^

the tibnnogen ni
f^'f^lpj ^.^.^^ thus formed con-

plastin in the JZ.M is then drained

tracts, squeezing out ho beiu
^^.^

r^^'^t^^aSlir -d ioi^i no hlnger escape, The
be cut into, a slK'Usm

„f the pUi-png of

original tissues part n n sc^^^^^^^^^^^
1^^ .^^

action of the '"^^ pollened, and luially lose

exudation, become swolUn " ,

i t,iken bv a

their vitality and ^^-^^
f^ X'c^beddecl in a r.ry

,nuss of c=^<'^^>-:i;;;;^^,iu
; i ,id,stance. This sn.all-cc-ll-

SSn-'foSy bought to be denved entirely
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from the multiplication of the original tissue elements.
More recently it has been attributed to the aggregation
of the escai^ed leucocj^tes, the tissue elements being
believed to remain passive or to undergo degeneration

;

whilst more recently still it has been ascribed in chief
part to the proliferation of the connective-tissue and other
cells m the inflamed area, the leucocytes being thought
to play only a subordinate part and sooner or later
to undergo disintegration or absorption. From whatever
source these cells are derived, among them may soon be
seen numerous delicate capillary loops, which liave been
formed from the old capillaries in and around the in-
flamed area. To this vascularized tissue the name of
inflammatory new formation or granulation-tissue is
given. When the cells and liquid escape on a free sur-
face, the fibrin with the entangled cells forms a so-called
false membrane.

2. Changes in the fixed elements of the tissues.—When
the mesentery is examined after inflammation has existed
a short time, the cells of the original tissue are found to
be proliferating. The nuclei of the endotheHal cells
divide, and the daughter cells thus produced lose their
endothelial characters and become pear-shaped and larger
than the escaped leucocytes surrounding them. The con-
nective-tissue cells are beHeved to divide and proliferatem like manner. Thus, in the earlier stages of inflam-
mation, two kinds of cells may be found—a number of
small round cells, leucocytes, which have escaped from
the vessels, and amongst them larger cells, which exhibit
ama'boid movements on a warm stage, and are now looked
upon as being derived in the way above mentioned from
the original tissue cells. These large cells are believed
by many recent pathologists to continue to divide and
multiply, and to form in chief part the cells of the in-
flammatory new formation or granulation tissue. They
are calhxl fibro-blasts. The escaped leucocytes are sup-
posed by the supporters of this view of the formation of
granulation tissue, to undergo dogonoration and aljsor])-
tion, or to take only a limited share in its ]iroduction.
. TermiriMtiniis «f iiiflaviinutM,n.--^o have alroadv soen
tjiat before coagulation ha,s taken jjlace and the tissues
have become irreparably damaged, if the cause of tho
mflammation ceases to act, the process may terminate
and the part resume its noi-mal conditions, when resolution
IS said to occur. Failing this, however, the following
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tissue, producing the com it.ou akeadj^ le^ ned

S:t;;t^tKSS the centre of

r^r^ dosely-packed

cut off froBi their nutrient supplj h^ the com^^^^^^^^

thrombosis of the capillaries, ^^/^^'^^^g"
^^f^^^^^^^^

die, and are then kno^^n as jnis-ceU. ^.M.t he Ii i

tissues and exuded
-f}^^'''^^,^'^:^,,^, ind

^'hich they are contained, ihu.
"og,^^.-l,^„j.es

essentially similar to that ol
J''l the centre

ulmrdio,,. And lastly, the infiltia e lt» in

Theory of the r>'Jlarnmato^^proa^^^:^
of lowered

tory process IS nOAv generallj^ hdd o be o^^^^

vitality and not as ^^^^^ffl^Z, cause is

r;^S^:^™^^;e ii^^ecmar change ni |he

walir, thereby rendering ^Yh^^^^^':^^,.
wards the blood more or less

h n and the
promoting a tendency to s . . d oa^ulat^

.^^^

escape of leucocytes an so ,

^ ^^i^,,,,,,^,^,,
- „nall

I'^'^^-^'S S'^pS^ 10 !;c^;-£ i original tissues

more recent
«1^^°^]];:;^. ^^'^^o elinctivl-tissuo an<l

t^ll^Ss'Se'Js ^ Jt^c^ Pl--i,iga subordinate

Sro;;in:i^Soing.iiporaw
(knm^ <lf .lireci:' cause of

,.essel-walls, ^'l^-^^^;! ^ be b ou^ht about by
the inliaiunuitoiT l.hcn.nnei a. a>

,ome i-ll'^'-'^^'f7":!i:';;iS 0 tl^r^a^ upon the

^-^Sinile^lsr^^Sl^cctiythro,^
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vcutioii of the contiguous tissues, initauts acting iu
either of these waj-s may be looked upon as exciting
causes, aud would appear in some instances to be alone
sufficient to sot up the process. In other cases, however,
certain prior conditions such as may bo considered to
lower the Titality of the tissues, and to render tlicm less
able to resist deleterious influences, a])pear necessary to
render such irritants operative. Among such jjre-
ifisjKisiiii/ causes may bo mentioned :—1. A deficient supply
of healthy blood caused by insufficient or improper food
and air, a feeble action of the heart, hicmorrhago, anajmia,
and the like. 2. The presence of impurities or of certain
poisons in the blood, such as exist in chronic alcoholism,
Bright's disease, diabetes, gout, syphilis, and in lead,
mercurial and phosphorus poisoning. 3. Deprivation of
healthy nerve influence, as from disease or injury of a
nerve centre, or nerve trunk. 4. Old age. o. The
strumous diathesis.

The exdti)tg causes, which are usually s]ioken of as
irritants, maj^ be considered under the following heads :

—

1. Direct violence and chemical irritation. 2. The chemical
products of pvitrefaction. 3. Infective micro-organisms.
The last, however, most likely act by theii' chemical pro-
ducts (ptomaines).

1. JJircd violtjia^anJ rlicmiail irritation.—Under this head
are included all forms of mechanical injury; excessive
heat or cold ; electrical stimulation ; the application of
strong acids or alkalies, or of irritating products, as croton-
oil or mustard

; friction, and tension.
The above are regarded, as here, by the majority of

Surgeons as exciting causes. By the extreme supporters
of the germ theory, however, they are merely considered
as predisi)osing causes, the exciting cause according to
these pathologists being in every case the presence of
micro-organisms. The character of this work will not
permit of the discussion of the arguments for a,nd against
su(;h a view, and it must here suUico t(j say that the
results of exi)eriments semn clearly to sh(jw that inflamma-
tion can be produced l)y m echanical or other violence with-
out the intervention of micro-organisms, altliough it must
b(! admitted that iiijurif^s whicli are in tlieniselves in-
ade(|uato to produce inilammation accpiiro tliat ])ower
when micro-organisms are jjresent in tlie system.

2. 77e! rjinm'riil pro'htrls n/ jndrrfadiny would apjtoar to
play an important part in the causation of iullanuiia.tion,
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and are probably the chief agents at ^York in the produc-

tion of spreading iniiammation when it occurs in ^"'J^"^*'-

Eor fermentation or putrefaction (or sepsis as it is otten

called) to occur, there must be dead animal n.attei, a

sufficiency of water and oxygen, the maintenance of a

certain temperatui'e, and the presence of a ferment, ihi.

ferment consists of living microscopic organisms, .pctics

of schi/omycetes or bacteria known as saprophytes, ^^ liit

J

exist in large numbers in the air, water, e^c, m slioit

e^ erywherc^xcept in mid-ocean and alioye.the snow hue

on niountains, and are especiaUy numerousm aige cit cs

hospitals, &c. It is not thought, howeveT, tliat the m-

tlammation is lighted up by the bacteria them^eh but

by the chemical products {scpsin, ptomarnes) ^J^cii aie

formed in the process of putrefaction, and whicdi soak

into the surrounding tissues, acting like ^^v irritant tiuid

or the poisonous alkaloids. For it has been fo^md thatwhen

a iluid swarming with these bacteria (suprp.hi/ies) l^ mj ected

into the blood or connectiye tissue of a lumg ammal, the

bacteria rapidly disappear without
C':\^^^"if

.^"^

or other ill eftect. Again, if a simdar fluid i- i^.l^cted

into the peritoneal cavity m such q^lf^^t^^ie.
onlj as to

allow of Its rapid absorption, no inflammation ensue.

On the other hand, if such a flmd or even w.itei s

iniected in quantities more than can be rapidly abso bed

serum from the blood is effused into it; and as a the

essentials for putrefaction are now present, ^iz. di uted

serum which constitutes the dead animal mattei heat,

moisture, oxygen, and saprophytic boctcria to act a3_ a

ferment, put efaction ensues. Tlie albuminous material

Smesdiconiposedintopeptones,andthcnint.4^tomaine

and these chemical products acting on the ti-^i ^jt up

inflammation. Thus to siun up, it is inferred fr.mi tW
and similar experiments that the ^apiT^phjtrc.l ut .

themselves are incapabl..of setting up nMnumu^ on l a

thcv are only ahle to thrive m dvnd animal mat ei. and

not^n l ving tissues; and that it is the pr<M nets ol putre-

faction, of which they are believed to be the cause, that

set ui) the inllainmati)ry process.
t

•

i
•

i i„

;3 In/hiin' ,./^,o-„^/a./..^s^-These. whuh include the

various'sp.=cies ol' micro-organisms, known as pathogenic

'^parnsi ic bacteria, arealso believed to play an important

roh. in the causatiun of mtlanunation Indee. .
hey arc

believed by some pathologists to be the e^ential fa.^tors

u al iniuiumatory processes. 13ut whilst it cannot be
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admitted that they are the exciting cause of all inflam-
mation, the_ belief is fast gaining ground that they are
important,^ if not the chief agents in many inflammations,
and especially in those inflammations which, because
they occur without any apparent cause, were formerly
spoken of as idiopathir. Thus erysipelas and some forms
of periostitis appear to depend upon them, whilst malignant
pustule has been proved to do so. Unlike the saprophytes,
the bacteria which are foimd in all decomposing fluids,
and which as we have seen are unable to exist in the living
tissues, the species under consideration are not only-
capable of living in such tissues, but thrive and multiply
in them, and whilst doing so give rise to certain ii-ritatiug
products {ptomaines) which set up inflammation. Hence
their name, infective, purusitic or pathugciiic bacteria. They
are supposed not only to multipl}' and spread in the
surrounding tissues, setting up inflammation in their
course, but also to enter the system by the blood and
lymph vessels, where, still niultiplj-ing, they poison the
body generally, and in consciiuence of their becoming
lodged in the capillaries of various tissues or organs of the
body where they further multiply and thrive, to set up a
like inflammation. The way in which they enter the body
IS either by a woimd direct, or else by the alimentary or
respu-atory mucous tract. Where they enter by a wound,
it appears that decomposition of the discharge favours
their entrance (as in erysipelas occurring in a septic
woiuid), though such is not essential. They or their
spores are supposed to exist in the air, water, &c., but in
less quantities than the saprophytic bacteria, and only
occasionally, as, for instance, when a case of specific in-
flammation to which they are supposed to give rise is
present in the same ward.
As the various species of bacteria will have to bo

Ireriuently mentioned, they may be here briefly described.
Ihe hactcvM or sdiizoviyades belong to the groui) of
protoj.hytes, the simplest of vegetable organisms. They
are divided into 1, micrococci or spherical bacteria -

bacilh or rod-hko bacteria; and 3, spirilli or screw-iike
twisted Ijacforia. Mirwnjrci are round or oval bodies-
thoy occur smgly or in pairs. When in j.airs they are
called diplococci, an exa.mplo of which we And in the
gonococcus. Sometimes th<;y form chains and are then
termed streptococci, e.g., streptococcus pyogenes; or thovmay occur m colonies (or zooglcoa masses), and are then
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spoken of as staphylococci, the l^wn ^ebg the

staphylococcus J^^^^n^^oA-^rn^'oi ^
fission or division. _

LacUli: aic i J
_ j^^^,

least more than twice their bieadth
H^-^^^^^-^^^,

multiply hy spores as well as0. h.^on^ Ikn e
^^^^^^^^^^

may at one peiuod have a i od- ike sh^ape^

^

period of Its developmtmt It may
1^^^^^^^^^^

^^^.^^

coccus. The ^r^i-^VT fts deS^ and then
of the bacillus are liberated by it.

developed
gradually assume the shape of ^be uUj cie 1

Srgamsm, The spoils ^« ^.^tt^'baciUus

(h) parasitic bacteria. ,. organic
^ The .«prop%^/c ncapable of

material or m solutions of the
^^^^'J"^^ -^^ ^\eans of

thriving in the living tif^f-^^^^.'^X obtain food fi-om

the activity of their r^toplasm o

the dead organic material aud niim^^^^^^^^

f
the flvid -

-^tc^^^ the'lecompositionof sei^^^
fermentation, io tnis is i
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• ^
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bacteria, instead of setting np fermentation, produce
pigment, as for example the bacillus of blue or green pus.
Many of the saprophj^tes, as already mentioned, require
oxygen of the air for their devolojimont, and arc then
called aerobic ; whilst others only thrive when protected
from the access of oxygen and are known as anaerobic.

{h)
^
The parasitic haderia reside in living organic

material and derive theii- food from the fluids of the circula-
tion or from the protoplasm of the living cell. Some of these
are only capable of thriving in living tissues {true pura-
sites)

;
some, though occasionally formd in living tissues,

are as a rule found in dead organic material {faailtutive
parasites); some, again, though they require living tissues
for their growth and development, at times act as saproph}--
tes

{ facitUati rc sajirophytes). Parasitic bacteria may be divi-
ded from a pathological point of view into the non-patho-
genic, which exist in the body without doing any harm, and
the pathogenic, which produce disease either by their direct
influence or by their chemical action. Fatl/or/en ic bacteria
include : 1 , those which are capable of attacking a healthy
organism, as the anthrax bacillus; and 2, those which
develop when the life energy of the cells of the organism
are depressed, or when the "tissues in which they live are
altered, as the tubercle bacillus. In the former the special
properties of the bacteria, and in the latter the pre-
disposition of the organism to attack, are the determining
factors. The methods by which bacteria may gain
admission to the body and set up inflammation have already
been referred to (p. 9). Having gained admission, they
may merely affect the tissues at the place of entry, sotting
up a local inflammation ; or they may extend by the
lymphatics to the nearest lymphatic gland, where they may
be ai-rested ; or they may extend further and enter the
circulation

;
or_ they may make their way into the small

veins, andso gain the circulation at once, andbecome lodged,
according to the nature of the bacteria, in the capillaries of
various tissues and organs. Bacteria growing in connection
\\-ith a mucous monihrane may extend along the surface as
in diphtheria; or may be carried frf)moue point to another,
:is^ in phthisis, fi'om tlie lungs to the larynx or intestine.
J)is(!ased tissues ])i'(idncc(l by one kind of'bactcria may be
secondarily iiifcf'ted by a.notlie)- kind; thus ci'oupous
pneumonia is frerpiently secondarily infected by tho
tubercle bacillus, and the tuberculous tissue by the mi-
crococcus of suppuration. It is believed that th(! tissues
may be protected against the development of the bacteria
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(a) by the exliaustion of tlie soil-thus the occnvv^ce

oia disease once is thought to protect against a .ec nd

attack by the first disease having
«f^^^^f^'-^^Jf,

of the material ^vhicli is necessary for the
^^f'^P^'^JJ^

of the bacteria of that particular disease
; W J;^^

chemical products formed par. passu with t^e

acting as a poison to the bacteria and
P.^'f "^^^^^^^

development ; and (c) by the tissue cells either coUe^i^^^

around the bacteria, and so killing them ;
or el.e ab.oi bm„

•rnd destrovin^• them (nhagocjitosis).
• i

•
j.

Amongst the pathogenic bacteria of surgical interest

Bi^vbe mentioned : the anthrax bacilhis, the cause of mt^^^^^

naX rtule; the tubercle bacillus

disease; the bacilli of glanders of leiu'osj
,
of ^^P^i^^^^^/,

tetanus of diphtheria, and of rhmoscleroma ;
the ^taphj

ococcu; pyogenes aureus, and the streptococcus ryogenes

trorganisms found in connection with suppiu-ation the

sFi^pto(iccus erysipelatosus and the micrococcus gonor-

'^SSxs AND SYMPTOMS of inflammation. Thes. may l^c

divided into the local and the ^^^ti^^^^^^f J^eWn^

--ss^5r^^^^;«e^^^^^^^

arterioles, veins and -pillanes, and increa.^^^ flow o

blood to the part; the darker pa che. o r the cn
^^^^

surface to the escape of red '-^^^ P f J^^^^^^^^^^ has
passing into the v^ns

^^onlnig to the
all been reduced. Ine leancbb wux^^

. ;„ fi,n ncntc
Siensity of ttie inflammationj.einj brigh n a^ute,

and dull in the chronic yarietj
^l^^^';^^^^^ It ,nay

to any gcncralinn ol
, the blood in the

l,,,„„l „„„n,g iron,
'

V'^
"'i'''^' inl n 1 art, however,

left vcntri.de o Ih. l^;;;,"
'\

i "pLtK-nt! although
fools i"tc>isely hot and n o^^

^^^^^^^^

^^^^i;r;;rtLe;rit ^rl^iireupon or stretching
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of the terminal nerye-twigs by the dilated blood-vessels
and bj^ the exudation, varies in intensity and character,
and is nearly always increased by pressure and by tho
dependent position.

^

It is of a stabbing character in serous
membranes, aching in bono, throbbing wlion pus is about
to form, more intense when occurring in organs -wliere
but slight stretching can occur, as the globe of the oyo or
the testicle, and less intense in jjarts like tho axilla where
the tissues are loose. In the eye, as well as pain, there
may be flashes of light ; in the ear, noise. The pain is
sometimes referred through the nerves to other parts or
organs
The su-vUing, which is caused partly by the increased

quantity of blood in the inflamed area, partly by the
exudation of leucocytes and serum, and partly by the pro-
liferation of the original tissue elements, is, as might be
expected, greatest in lax tissue, as the axilla, and least in
the dense and fibrous, as bone or tendon. It is always an
important sign in chronic inflammation where there may
be but little redness or pain.
The disiurbance in fundion, which practically always

occurs m an inflamed part, may be illustrated by the in-
ability of an inflamed bladder to retain urine, or of an
inflamed eye to tolerate light.

The constitutional sijinj)toms may be siunmed up as those
of fever. There is a rise of temperature—often preceded
by chilbness or even a distinct rigor, a quickened pulse
dry skm, furred tongue, loss of appetite, constipation]
scanty and high-coloured urine, headache, perhaps deli-
rium, and a general feeling of malaise. "When the in-
flammation is slight there may be no fever

; but when it
is at all intense, or occurs in an important part it is
generally considerable, and in septic and infective inflam-
mations IS by far the most anxious symptom. Inflamma-
tory fever has been divided into the sthenic, asthenic and
the irritative or nervous. In the sthenic tho sjTup'toms
are acute tho temperature is high (lo^o ^q-o)^

^^^^^ ^j^^
pulse full, strong and bounding. In the asthenic tho
S3nnptorns assunio what is called a typhoid character

; tho
temperature falls, the tongue bocoiaes brown and dry the
Jips and teeth are covered with sordes, and the pulse is
qiuck, soft and feeble. In the irritative there is in
addition to cither of the above sot of symptoms delirium,i- ii.

........ ^ v^o. oyiupuujMH ueurium
Violent m the one case, or low and muttering in the otherand a general nervous state.
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The cause of the fever been vaxiousl^exjlalned.

In simple inflammation it may be due P-^^t^^^^

change caused by t^^^P^'^-^^'^^.^L^sess iTo^^e^ or fever-

ferment (a -^bstance knc^^-^^to po s^^^^

producing properties),
^^^^-^ away in the serumW the escaped leucocytes aiicUh^^^^^^^ J
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'^^

i^^^.
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fever is due to the chemical products being drained away
iu the serum by the lymphatics, and so entering the
general blood stream (see Septic processes in luounds).
The iiifedive variety is also of a spreading character,

and is believed to depend upon the presence of a specific
micro-organism {pat/iof/eiiic Ixiderin). Unlike the pro-
ducts of putrefaction tliese micro-organisms multiply and
thrive in the liA'ing tissues and in the blood stream.
They may also under certain circumstances become
lodged in the lymphatic glands and in the capillaries of
distant organs and tissues, where they give rise to inflam-
mations smiilar to th;rt at the seat of primary inoculation.
Like the septic, the infective inflammations "are generally
accompanied by severe constitutional symptoms. The
micro-organisms may enter, it is thought, either through
a wound, or through the respiratory or alimentary tracts

;

and,_ though not essential, a septic wound favoiu's their
admission. (See Ii/fi'dive processes in uwunds.)
Inflammation also admits of other divisions; thus it

IS variously spoken of as traumatic, idiopathic, strumous,
syphilitic, gouty, iSrc, according to its supposed cause;
as adhesive,, suppurative, and ulcerative, according to its
termination, &c.
The treatment of inflammation may be divided into the

Preventive and the Curative. The former will be discussed
under the Treatment of wounds.

Curative treatment.—This must necessarily vary ac-
cording to the character and situation of the inflamma-
tion and the type of constitutional disturbance. Here
only are given the indications which should guide us in
the general management of the case, ,0m- Jirst endeavour
waere practicable should be to remove the cause. Thus a
foreign body in the tissues, such as a thorn in the fiuo-er
should be extracted

; tension should be relieved • a free
dram established for any pent-up and deconiposin"-
discharges; exit given to extravasated secretions as
putrid urine and the like; irritating applications' as
strong antiseptics, exchanged for loss irritating dressinos •

and such ctmstitutional causes as sjqjhilis "-out &c
'

treated by a])pro],riato remedies. When the 'cause can be
thus removed and fresh sources of irritation avoided the
inflammation will tend of itself to cease. Where such
cannot be d.juo, we should endeavour in the second vh^co
to proyont the complete loss of vitaUty of the alioadv
injured tissues and to restore their healthy nutrition Fov
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tHs purpose our e«^«^-.U S^^^^^li^^^cing
controlling the supply oi bWUo
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it lowers the vitality of the tissues aud promotes adhesion
of the corpuscles aud stasis, and as exemplified by frost-

bite may destroy the part. It is of the most service in

the preventive treatment of inflammation, and for con-

trolling the process in the early stages. Later, when the
inflammation is fully established, it can only do mischief.

Its action should be continuous ; if applied intoi-mittently

it tends to increase the inflammation by the reaction

which follows each application. It is best applied in the
form of an ice-bag, or by irrigation with ice-cold water,
or by Leiter's tubes.

Heat (uid moisture act by causing a general dilatation
of the capillaries and free flow of blood through the part.

They are especially useful when the inflammation has
become fully established, and suppuration is threatened.
Under the latter circumstances thej' tend to localize the
process, and bring the abscess to the surface. They may
bo applied in the form of a linseed-meal poultice or hot
fomentations to which opium and belladonna in some
form may be added to soothe and relieve pain. Heat alone
may be applied by means of Loiter's tubes, the water
being kept heated by Krohne's lamp.

Local blood-Idtiufi relieves the vessels of the inflamed
part, and so removes tension. It may be employed in
the form of leeches, wet-cupping, or incisions with a
lancet. It is often of great benefit, even when not
applied directly over the part, as is shown by the relief
afforded to an inflamed eye by a leech behind the ear.

Incisions are useful in some forms of inflammation, as
phlegmonous erysipelas, to relieve tension. They should
be made in the long axis of the limb, taking care to avoid
important structures.

I'ressure on the main vessel, or even ligature, has lately
been resorted to in Italy, and apparently with some
success.

Astringents act by constricting the blood-vessels, and
are especially useful in inflammations of tho mucous
membrane of tho mouth, nose, lU'ethra, conjunctiva,
&c.

Conslltntional remedies, like the local, shoirld bo used
according to the intensity, nature and situation of tho
inflammation, and tho tyj)!! of tho constitutioii;i,l disturb-
uiico. In an ordiua,ry case of simple inflammation, beyond
a brisk purge, subso(pient regulation of tho bowels ;uid
H(_'crotions by salines, aud restricting the diet, no special
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coDstitutioual treatment is required. But when the fever

is higli, the patient young and vigorous, and the puise

rapid^ full, and strong-in short, where the iever is of the

sthenic type, antiphlogistic or lowering treatment should

be adopted. AVhere, on the other hand, the patient is

weakly or old, or broken down m constitution, and the

fever 'is of a low or asthenic type, a stuuulatmg plan ot

treatment will be requii-ed.
. •, , i fV,„

iiitiphlofjisiic treatment may be considered under tne

heads of diet, drugs, and general blood-letting.

The (lid should be restricted to milk, weak beel-tea,

barley-water, arrowroot, and the like.

^^r'/f/s.—Purgatives determine the flow of blood to the

intestines, and so relieve the inflamed part. They are

not, however, generally employed except as a brisk purge

at the onset of the inflammation, and m gonorrhoea and

orchitis, in which they are of <=o^^«^?"-^^l.^. %
inflammations of the intestine and P^-^^^^^^™ .^^^^^5

should not as a rvile be used at all. Diaphoretic, a d

diuretics relieve the distended vessels, the former by

determining the flow of blood to the skm, the latter to

the kidueyl They are not often employed m surgical

iflammaUons. iconite ui small doses, Irecpien^^ re

peated, is believed to reduce the frequency and fo ce of the

Lart's action, and is muck praised by some.Jf^^
was formerly much employed, and is still u^Ld in in

flamed testicle. Mercury m ','ombuiation with opiuin

was once in much faA'our, and was thought o Ini e^

controlling action on the mflammatiuii. It i.. seldom

Sven at the present day, except in syphibtic mflamma-

&nd as 1 purgative at the commeiicem.nt jU o^er

infl'immations. Opium, however, is licqutnti\ u, ea

to\5^ ^^n, an.l It al^o seems to have some achon m
tZ^lii th; inflammatic.n. It uiay be

mouth o? in the form of morphia as a ^^ubcntamous

E;niib.rs;yos:?=r:^i^

"^'Xw/rvtm^t^cZi employed in mode,, surger, bu.

it is at times beneficial m very acnUe inflammations n

vo in.' and plethoric subjecls. 1 )uMng twenty >ea .

ix nence hos],ital work 1 have seldom seen it u>ed

formerl^ it was in constant vogue. The blood
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may be taken from one of the veins of the arm, or from
an arterj-, as the temporal.
The stimuhUiiig plan of treatment may be considered

under the head of diet, drugs, and stimulants. The diet
should consist of essence of beef, milk, eggs, milk-
puddings, oysters, turtle soup, and of white fish and
minced chops if solid food can be retained. Of drugs,
ammonia and bark, or quinine and iron will generallj^ be
found of most service ; whilst stimulants in the form of
brandy, the brandy-and-ogg mixture, port wine, cham-
pagne, or any other that the patient has been accustomed
to take,_ should be given in divided and measured doses at
stated intervals. Stimulants increase the force of the
heart's action, and so drive the blood through the in-
flamed part, and maintain the circulation till the crisis
has been tided over. The indications for their use are a
feeble and frequent pulse, a high temperature, a dry and
brown tongue, and general signs of prostration.

CHRONIC INFLAMilATION".

The_ pathological process in chronic inflammation is
essentially the same as in the acute; but the dilated
vessels appear to lose their tone, and remain dilated
for longer periods, and the escape of leucocytes and
prohferation of the original tissue elements are con-
tinuous.

_

Further the inflammatory exudation contains
less fibrin-forming material and albumen. Like the
acute, it may terminate in resolution, suppuration or
ulceration, but it is much more liable to produce chronic
thickening, from the accumulation of the cellular elementsm the tissues. It may also terminate in caseation or even
calcification.

The causes of chronic inflammation are similar to those
of the acute, but they appear to act with less intensity
and for longer periods. Amongst the predisposing causes
must be especially mentioned passive congestion, struma
rheumatism, gout and syphilis. The exciting causes are
often very slight, and may be altogether overlooked-
whilst secondary causes which may keep up the inflam-
mation for an almost mdetinite time frequently come into
play. Thus in chronic joint-disease, though the causemay bo but a trivial injury in a rheumatic subject,
continual movement, and tension due to the distention of

0 2
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the synoYial membrane may keep up the iuflammation for

monTs or years. The presence of miliary tubercle ib

a frequent excitmp; cause.
, , ^ ,., ,- ^,.1 of

S,Xptoms.-^The.e are also local and coBstituhonal Of

the local sicns the redness may be absent or if pi escnt,

of a dusky hue ;
^'hilst the part is often disco oui-ed froin

; ^:'nSion d'ue to the f--tegi.tion of the c.loW

corpuscles. The pain is less severe than m the acute

oS oi a dull Aching character and --eased n

nressuro and sometimes worse at night, ihe pait may

ofI; ™Sis or h3 has gouty, Aetnuafo »
?vphStio sympto„«. At times there m»y be some t« er

''XSj^Tt S;iSS«:?etto «„,ove the cause

fecott s cl^c^^"'^;
t. , formation of s<lous or >.^^>«s :

„ lu-omoting the lapi i diuik u,.,

,r,-ahi.

mass, it should be given m doses of ,
to ,

ul u ^laui
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STTPPTrHATION ANT) ABSCESS.

We have already seen that under some circumstances
the inflammatorj'- process may terminate in the softening
and breaking down of the inflamed tissues, death of the
inhltrating leucocytes and 2)rolii'ei'ating tissue cells, and
consequent formation of pus, su2)puration being then said
to be established. This process, whether it occur (1) in the
substance of the tissues or organs, or (2) on the free sm--
face of the skin, a mucous or a serous membrane, is prac-
ticallj' the same. In the former situation, it is sjioken of
as circumscribed or as diffuse suppuration, according as
it is limited in extent or the reverse ; in the latter situa-
tion it is known as purulent exudation or catarrh, or as
iilceration, according as the process merely involves the
superficial layers of the epitheHum, or extends through to
the deeper parts. We will first deal with the circumscribed
variety of suppuration or abscess, as this is the most
familiar examj^le to Surgeons.
CiPCUMScRiBED SUPPURATION OR ABSCESS.—An abscess

may be defined as a circumscribed collection of pus, the
result of inflammation. It may be acute or chronic.

Acute Abscess. -'The formation of an abscess may perhaps
best be studied as it occurs in the superficial tissues. Wo
have already seen that an inflamed part is hot, red, swollen

,

and painful.
_

If the inflammation ends in suj^puration, tho
swelling which was more or less diffuse becomes circum-
scribed and pronounced, the redness localized and more
intense, the pain assumes a throbbing character, and a
distinct chill or rigor is generally experienced. On
pressing lightly with the fingers on the inflamed part a
sensation of fluid beneath the skin is felt, and fluctuation
is said to be present. If left to nature the abscess makes
its way in the duection of least resistance, i.e., generally
towards the free surface of the skin, or if more deeply
seated, towards a mucous canal, serous cavity, or the
mteiior of a joint. Continuing to take a superficial
abscess as our example, one part of the inflamed area
becomes more prominent than the rest, and the skin over
it red and glazed. The abscess is said to ']>i,int. Tho
skm will shortly ulcerate or slough, and bursting of the
abscess with discharge of the pus will ensue. On the
evacuation of tho pus either naturally as above, or througli
an incision artificially made, the walls fall more or loss
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together, and the cavity is graduaUy fiUed up by granula-

tions till finally only a scar remains. The inunUK duinges

concerned in this process arc briefly as follows The leu-

cocytes which have escaped froin the vessels m the way

already described aggregate at the focus of inflammation:

as do also the cells resulting from the piohferation ot

Fi^, 2 -Diagrammatic representation of the minute changes in

;i,e formation and healing of an abscess. The np.ev half shows

abscess enlarging : the loNver half abscess healnig.

the original tissue elements. The tis.sues in part froni

the pi^ssure of the leucocytes and ee ls formed by e

tissue proliferation, in part from the original in.iur>
,

and

r ar from lack of'nourishment consecpient on the

Miosis of the vessels, undergo softening audliquei^K.

tion, and finally disappear among the '^"^ >
^l', ^^/^^^.^^

lifcrkted tissue cells which now complet..l> 'T1'' ^ ^^3^^"^

n the lorm of a mass of small round cells (granulation-

t"ss 0 Tl^o <.,ells in the centre of this dense mass being

aTi cut off fronL their nutrient supply by the acstruction

onhc vessels, iu their turn degeuer.te and .he, and are

now fmind floating in a fluid formed by the bque iod

tis^ies and serous^exuaation infiltratmg the part. Ihe
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defid leucocytes and proliferated tissue cells are known as
piis-corpuscJes, the fluid as liquor puris. Thus a ca-sdtj^ is

formed containing pus and suri'ounded by a layer of

vascular granulation-tissuo {/he j}//0(/e)iic ::one). The accom-
panying ^\-oo(lcut (fig. 2) illustiutes diagrammatically the
appearance that -would be presented by a section through
an abscess and the surrounding tissues. In the centre is

the abscess cavity ; around this in the upper half of the
diagram are zones rei)resenting the inflammatory changes
in various stages of progress. When an abscess enlarges
it is simply by the extension of the inflammatory process
from zone to zone. The central cavity increases by the
successive degeneration of the small round cells, which
fall into the cavity and become ]"ius-corpusclos, whilst
what was formerly the zone of thrombosis is now converted
by the aggregation of the leucocytes and proliferated
tissue cells into the zone of small round cells, the zone
of dilated vessels and retarded flow into the zone of
thrombosis, and so on to the circumference. Such at
least occurs when an abscess spreads imiformly in all

directions. Usually, however, it makes its way in the
dii-ection of least resistance, these changes then occurring
chiefly at that part. If an abscess is not opened the
tension and the presence of the pus keep up the inflam-
mation, but wlien the pus is evacuated and all sources
of irritation are removed the circulation in the vessels
around resumes its normal state. The walls in con-
sequence of the pressure of the surrounding tissues fall
more or less into contact, and what remains of the cavity
is gradually filled up by the growth of the granulation-
tissue. The granulation-tissue is developed into fil)rous
tissue, which in its trmi contracts, obliterating the blood-
vessels, and is converted into dense cicatricial tissue. In
the lower half of the diagram (fig. 2) are zones represent-
ing the various changes in the process of healing.

Churaders of pus.—Pus from an acute abscess in an
othei-wise healthy person is called lieulUiy or landulile. It
is a thick, creamy, opaque, yellowish-white, slightly
alkaline fluid, with a faintish sinoll, saltish taste, and a
specific gTayity of about 1030. If a drop is examined
iinder the microscope it is found to consist of a fluid (the
liquor puris) and corpuscles (pus-cells). The greater
number of these corpuscles are globular, slightly griuiuhir,
measure of an inch in diameter, niid contain two or
thi-f'o nncli:i which iire mad(^ more evident on tlin addition
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of acetic acid to clear up the granular matter. Among.st

tlieiii may be seen other corpuscles indistinguishable from

leucocytes, and exhibiting when examined on a warm

stage amoeboid movements. The latter are probably

living leucocytes which have escaped into the abscess

cavity, the former leucocytes and proliferated tissue cells

which have undergone degeneration and death. ihe

liquor puris consists of water, albumen, and salts, oi

which chloride of sodium is the chief. It coagulates on

boibng. Though probably derived in chief part from tlio

exudation of the serum through the vessels, it difiersirom

serum in that it does not coagulate spontaneously.
_
in

acute abscesses the pus contains granular material derived

from the rapid degeneration of the tissues, and various

species of micrococci. If allowed to stand or to decom-

pose in an imperfectly drained abscess cavity, it will be

found moreover teeming with the bacteria of putrefaction.

Varidies o/«tts.—Pus is variously spoken of as sanwus

when it contains blood, curdy when portions of coagulated

fibrin are seen floating in it, ichorous^ when of a watery

consistency, mnco-pus when mixed with mucus, and v,-

fective when containing pathogenic micro-organisms In

"some instances it has been observed to have a blmsh-

green colour (blue pus), which is due to the presence ni

the micrococcus cyaneus.

The Cansefi of an acute abscess may broadly be saui to

be those of acute inflammation, and need not again be

referred ito. The circumstances, however, wliicli cause

the inflammatorv process to terminate in suppuration may

briefly be said to be the presence of
"J}^™-«3'S^f^f^^^l.f^

the persistent and long-contmued action of ai iiiitant

whereby is induced such a lowering ot the vi ality of the

tTLes'and amount of injury (short o Jheir actua

destruction and consequent gangrene) that
•

J^"
coatrul.ation of the blood in the vessels ensue, and henc<-

preclude the p<,ssibility of resohition occurring
^
The micro-or-anisms which appear to bo chiefly con-

cerned in the process of suppuration are the ^Uq.hyhrocms

vvoqcc^ aiirriis and the StrcplorocrH.^ jn/oncur^.^
_

Th.^ S/<n>/n,lor„rn,. ,uMcm'S aureus is found m inflamma-

tions runnin- on to
' suppuration and abscess, an.

ulwavs presenl wh,Mvver necrosis of tissues is taking ].lace.

The m-Jnnsu,s av.- iound gnlhc-rcd m grape-bkc masses,

-md the i^n.wlh in an artiiicial culture is commonly .^olden-

; oure(lbuttlH.re are varieli.s iu which the culture is
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white or lemon-coloured. The organism is found in septic
woTmds, in inflammntion of skin, in suppuration in bone,
in suppiu'ating joints, in acute periostitis and osteo-
mj^elitis, in purulent peritonitis and in empytema and
other deep abscesses. It may extend from a wound either
by the lymphatics or the veins and give rise to metastatic
abscesses (pycemia), or it may enter the system through
ulcers of the respiratory or digestive tract. The exact
point of entry in acute j)eriostitis and osteo-myolitis, sup-
pm-ative eudo-carditis and empyoema is uncertain.
The Streptococcus pyogenes is more especially foimd in

siippuration attended by phlegmonous or purulent cedema
with a tendency to spread. The organisms occur in chains.
The suppurations in which they appear to be chiefly con-
cerned may start in a septic wound of the skin, or the
puerperal uterus, or on a mucous or serous surface in con-
tact with decomposing substances. The absorption of the
chemical products {ptomaines) produced by these organisms
is very hable to occiu-, giving rise to general seijtic poison-
ing {sapnemia), or if the micro-organisms themselves also
gain access to the circulation they may become lodged in
the capillaries and produce metastatic abscesses, so that
the toxic symptoms produced by the absorption of the
ptomaines may be accompanied by metastatic {pi/cpinic)
abscesses. The two foregoing micro-organisms though
the chief are not the only ones associated with suppuration;
other forms of micrococci and even of bacilli may also at
times be found in pus. The Streptococcus erysipehUosus and
the Micrococcus (jonorrlicece, which are closely allied to the
Streptococcus pyogenes, are referred to under Erysipelas
and Gonorrhoea.
The Symptoms of an acute abscess are at first those of

inflammation, followed, whilst pus is forming, by a chill
or rigor and by throbbing pain in the part. The pain,
however, usually ceases when suppuration is fully estab-
lished.^ The local signs, when the abscess is superficial,
arc pointing, central softening, and when about to biu-sti
a red and glazed appearance of the sldn with separation
of the cuticle. Deep suppiuvation is often ditlicult to
detect; deep-seated fluctuation, oedema, sub-cuticular
niottling and tenderness on pressiire are then the chief
signs

; but puncture with a groov(!d needlc! will clear up
any doubt.

Treuljnetit.^Tl\\n chief iiubcations arc to remove tlie
pus with as little injury to the tissues as possible, to
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ensure a sufficient drain, and to maintain the parts

aseptic. When it is ovidont that suppuration must ensue

it should bo promoted by moist warmth m the form ol

a largo linseed-meal or boracic poultice sprinkled with

opium, or hot poppy fomentations. As soon as fluctuation

is detected the abscess should be opened by makin- a tree

incision in the most dependent part or where it is pointing,

of course taking care to avoid blood-vessels or other im-

portant structures in the neighbourhood. The pus should

o-enerallybe allowed to flow out of its own accord, io

ensure a thorough drain, and to prevent any tension ivom.

re-accumulation, the opening should be fi-ee_ and a

drainage tube should be inserted. If
_
the drainage is

efficient, no harm will ensue if a poultice, the favouiite

treatment, be applied. But if the abscess is deep and

the apertui-e small and there is thus danger of the pus

becoming retained and undergoing decomposition, anti-

septic dressings or boracic fomentations should be used,

as under these circrmistances the retamed discharge will

probably be under some degree of tension and the granu-

lation-walls of the abscess hence inefficient to prevent

absorption. Although it is a rule in Surgerv to open an

abscess as soon as fluctuation clearly shows that pu^ ^^s

foiled, there arc some instances m which this is especial y

imperative. Thus an abscess should be opened early

when it is situated in the permeum. the abdominal or

thoracic walls, the sheath of a tendon, imder deep fa.c re

or the peritoneum, in the orbit, near a .lonit, and m he

neck i attended by dyspncea; when obstructmg some

passage ;
when caused by the infiltration ot urine, fax^es

&c ; ami when a spontaneous opening would produce

^'ffiSS vM. as it is called, of oponiiig an al^cess^

is very useful when the abscess is .^ituated de. a> and

amonit important structures, as at the root oi the neck

TZtho. Lilla,. It consists in making an mmion

tiro v^h Ihe skin and fascia, and then working gently i

Section or the pus with a director. so.m as p >

nresents, a pair of dressing forceps is .lid along tlio

S-oove of the? director into the abscess cavity, the dn-eclor

Sieved, and the blades of the fc.rc-^s scTarat.d so a. to

stretch the oyumii-g and make a Iree exit for ^;ru;;

fro^n the involvement of a large vessel. > ^-.-r^^^^^

of some in.portant part, as 1h.- pentn,,..;.! ,.nd>, th, in
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tenor of a joint, &c. 3. Degeneration into a sinus or
fistula. 4. Blood-poisoning {saprcemia, jri/a')ni(().

Chronic abscess.—The process by which a chronic
abscess is formed is similar to that described under the
acute variety. The preceding inflammation, however, is
of a chronic character, and the pus is formed slowly, and
when deeply seated often without any sympto'ms of
inflammation. A chronic abscess has a tendency to
burrow in the tissues, especially in the long axis of the
body; and its walls often become condensed and thick-
ened, and lined with a layer of smooth granulations,
which give it a velvety and mucous membrane-like ap-
pearance. The pus may be like that from an acute
abscess, but is frequently thin and curdy. Micrococci
and the tubercle bacillus are sometimes found in it. It
never contains saprophytic bacteria before the abscess is
opened. Cause.—A chronic abscess is generally formed
in connection with dead bone, joint-disease, a caseating
lymphatic gland, or tubercular deposit. At times no cause
can be discovered. The symptoms are very various, and
differ according as the abscess is found in connection with
dead bone, a diseased spine, &c., and will be again referred
to imder the head of suppuration in bone, psoas abscess,
&c. Here it may be stated generally that the chief signs
are a fluctuating swelling, often unattended with any sign
of inflammation, and the presence of some affection, as
spinal canes, that is known to be often associated with
abscess. Before a chronic abscess is opened there are
usually no constitutional symptoms; but subsequently
hectic fever or lardaceous disease of the viscera is very
hable to ensue and terminate fatally from exhaustion
renal disease, diarrhoea, or hepatic mischief. Diagnosis.—A chronic abscess may be mistaken for a fatty tumour
a hydatid or other cyst, a blood-extravasation, or a soft
.sohd tiunour, and it may be quite impossible to arrive at
a correct diagnosis without puncture with a grooved
needle. The diagnostic points between these ai?ections
will be further alluded to m the section on diseases of
regions. Terminations.—A chronic abscess, after remain-
ing qmescent for a long i)eriod, may take on increased
action, and burst either externally,' or into a mucous
canal, a serous cavity, &c. ; or the watery portions of the
pus may bo absorbed, leaving behind a caseous mass
which may either dry up or undergo calcification ; or itmay remain m its caseous state for years, and then
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break down, and set up fresh inflammation aronnd, and

produce what is called a rcsidiud ahscea^ Ireatmmt.-

Small chronic abscesses unconnected with diseased bone,

joints, &c., may be treated like other abscesses by tree

incision, drainage, and prevention If T'^l^!
abscesses, especially when the result of spinal d se^e

require very careful management If tree dia nagc

and antiseptic precautions are neglected ^^-^'j th Pus

is allowed to undergo putre action, 0"g:^;«"tinued

suppuration and attending hectic generally iollow and

frequently terminate fatally Hence, many ady^^e that

the opening of a chronic abscess should be Uyed a.

lono- as possible-/.^., until it is evident from the red-

demng ofthe skin, and its near approach to the surface

tbnt ft will if left longer, burst spontaneously. IJie

obiect 01^to this plan are, that the evil day is only post-

poned and that in the meantime extensive destruction

Tthe' tissues is taking place as the ^bs-ss is aUo^ed^^^^^

enlaro-e. The best plan would appear to be to a.pirate

CaSscess frequently so as to reduce its ^i^e t^^^

to open it freely with antiseptic precautions, and en.ure

thoimrgh drainage subsequently. Aspiration alone, how-

eve will in some cases suffice, the abscess cli-png up an

Z \\Z way becoming cured. When the abscess is lined

^^dth a thick layer of caseous pus, healmg will be pro-

moted by Abbing the walls with a strong, solution

S chloriL of zinc. The unhealthy^^^^^^^^^
culous abscesses may be scraped away with a A olkmann s

'%°irFUSE surruRATiox may occur either, 1, in the sub-

stance of the tissues or organs ;
or 2, on

^^^^^^^^f^^,
skin or a mucous or serous membrane. Ab example^ ot

the former may be cited cellular, and cellulo-cutaneou.

en s pe as in which, as the result of a spreading mfectivo

iu Smatiou, extensive suppuration occurs through

Wv^o trncts of the subcutaneous tissue ;
as examples ot

h rntte .'on<.rrhu'a, bronchitis, and some forms oi pen-

oniK Th p ihological process in both is practically

S^, on V that in <mo the iullainniatory products >piis

^.i: .Sfusci through the tissues, aud in the .^hei. me

only are att-ectcd, as intertrigo in the case of the .k.u.
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and as purulent catarrh in the case of a mucous mem-
brane.

Constitutiomd effects of lonej-continued suppuration.
Hedic fever and Icirdaceous disease.—HeC'TIC I'EVEB is a
common accomiDaniment of prolonged suppuration from
whatever cause when the wound cannot be ke})t aseptic
and efficiently drained. It has been ascribed to the drain
on the sj'stem owing to the formation of large quantities
of pus ; but this is certainly not the only cause, as a
chronic abscess may attain a very large size, and exist for
years unattended by hectic as long as it remains un-
opened

; nor after opening does hectic occur if the pus can
be prevented from undergoing putrefactive changes, and
the cavity can be well drained. It would therefore rather
appear to be due to a chronic blood-poisoning, consequent
upon the absorption of the products of putrefaction in
small quantities at a time. Si/mpitoms.—Hectic fever is
characterized by profuse sweating, rapid wasting, noc-
tui-nal rises of temperature with morning remissions, and
generally by diarrhoea and deposits of urates in the
urine. The face is pale and pinched, the cheek flushed,
the eye bright, the pupil dilated, the tongue red and dry
at the edges, and the pulse rapid, small, and weak. The
appetite gradually fails, the patient becomes weaker and
weaker, and dies exhausted of diarrhoea, lardaceous
disease, &c. Treatment.—The cause of the suppuration
should be removed, or if this is impossible, the absorption
of septic products should be as far as is practicable con-
trolled by establishing a free drain to the suppurating
cavity, and by preventing by the use of antiseptics the
putrefaction of the discharges. At the same time the
system must be supported by nourishing diet and stimu-
lants, arid the sweating combated by dilute sulphmic acid
or atropine, and the diarrhtt'a by opium, catechu, or other
astringents.

Laiiuaceoi's disease is another of the complications
that may follow jtrolouged suppuration consequent upon
long-standing disease of the bones or joints. As tlie
disease, however, jiorhaps falls more often under the
iK)tico of the physician than of the surgeon, the
studpiit, for a description of it, is referred to a work on
medicine.
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SLNUS AND EISTULA.

When an abscess opens spontaneously, or is opened

artificially, we have seen that the cavity usually falls up

with granulations. Under some circumstances, however,

as when an abscess is connected with dead bone, or con-

tnins a foreign body, or is formed m connection y^ittx a

mucous eanafor seci^eting gland, or its walls after opemng

are prevented from remaining m contact by muscular

action, the abscess does not close, but degenerates into a

suppurating track called a sinus or fistula. Though the

terms sinus" and fistula are often used synonymously the

former is generally applied to such a track ^^en it is

only open ft one end, the latter when it is open at both

ends Although, perhaps, a smus or a fistula more often

owes its origiii to the non-closure of an abscess, and .

hince described here, it may also be the result o a wound

of lUceration, of sloughing, or of a congemtal defec .

Spec al forms of fistu&, as fistula m ano, recto-vesical,

sEy fistula, &c., will receive special ^^otice under

rWases of organs. Here generally it may be said that a

sSfs ami in some instances a fistula, is a long and often

tortumi suppurating track, Hned with a smooth membrane,

I i^liinl v openin- in the midst of promment gramila-

'Slr^aS:^e cause should be sought, and r^

Wble removed, and the walls of the smus then pressed

Cher bTcareful bandaging. The bandage should be

so aiTplied as to prevent the accumulation of pus mthe

^Mieictnc layui^
necess tato an extensive
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counter-opening sliould be made by cutting on the end of
a long- probe, and the sinus then drained by passing a
drainage-tube at first tlirough it, and subsequently in at
each end, and gradually withdrawing the two portions as
the sinus heals. At the same time that these local means
are adopted, attention must be paid to the general health,
as the intractability of a sinus may depend in part, or even
entirely, upon some constitutional derangement. The
treatment of special fistulte is elsewhere described. (See
fistula in ano, it'c.)

rr-CEEATION .\:s-D ULCERS.

rLCERATlox is another of the terminations of inflam-
mation, and as we have alreadj- seen, merely difPers from
suppm-ation in that the one occm-s in the substance of the
tissues, the other on the free surface. In both there is
mmute disintegration and liquefaction of the tissues, with
degeneration and death of the infiltrating leucocytes and
proliferated tissue cells; in suppuration, however, the
dead products being unable to escape form an abscess,
whilst m ulceration the broken-down tissues and pus are
cast off as soon as formed as a discharge or ichor. An
abscess may therefore be said to be a closed ulcer an
ulcer an open abscess. This molecular death of the
ti.ssue.s serves to distinguish ulceration from gangrene,m which the tissues die cn masse and are cast off m the
form of a .slough. The two processes, however, are fre-
quently combined. The softening and breaking down of
a new growth, though not generally due to inflamma-
tion, IS also spoken of as ulceration. Ulceration may
occur m any tissue of the body. Here, however, our
description will chiefly apply to the process as it affects
tiio skm or_ mucous membrane. Let us first study the
process as it may be followed with the naked eye in
a portion of inflamed skin. The cuticle in the centre
ot tlio inllamod s])ot se])aratos or is rubbed off, and
a raw suriace is thus loft which gradually enlarges in
depth and extent, leaving an angry-looking sore exuding
a sanious dis.^hargc. Supposing the destructive process
to now ceaw, nuuute rod points called granulations siiring
up from the Bui-faco (;f the sore, and the discharge is
replaced by healthy pus. Tlie ulcer .skins over from the
margins, till the raw surface is thus covered in, and
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finally a scar only is loft to mark tlie situation of the

former woimd.
The Minute Clunnia^ are as follows The tissues at the

focus of inflammation where stasis has already occm-red

become infiltratod with serum and leucocytes; the cells

of the Malpighian layer of the epidermis, of the dermis,

and of the subcutaneous tissue proliferate; the cells of

the cuticle ai'e in consequence pushed forward before

they have had time to assume their horny character, and

1^1,1, 3. Diagram of ulceration. Formation of grauidalion-

tissue. New capillaries growing out amongst the .small

rouuJ cells from the old capillaries.

the cuticle thus softened readily separates or is rubbed

off, leaving the dermis raw and exposed. The infiltrated

and softened tissues forming the surface of the sore be-

come disintegrated by the pressm-e of the leucocytes and

proliferating" cells and are cast off m a molecular and

partly liquid form, while those a little deejier liecome

completely replaced by the leucocytes and prolitcrating

cells which here as in suppuration form a layer of vascular

"ranulation-tissue {V\g. 3). essentially smnlar to that

forming ;in abscess wall. When the cause of the ulcera-

tion is removed the circulation around becomes normal,

the infiltration of leucocytes and scrum and iirobferatiun

of the tissue cells cease, and although the suju-rhcial

cells of the granulation -tissue at first degenerate and are

cast off as pus, under healthy conditions the granulation-

tissue socni outbalances in its growth the superficial disni-

te'-ration and thus fills up the ulcer. Ncnv epithelmm is

formed from the old epithelium at the margin of the ulc'cr.

uid -radually spreads oyer the surface of the granula-

tions till the ulcer is finally skinned over. The granula-

tions develop into fibrous tissue which slowly contracts,

helpiu"' to reduce the si/.e of the wound.

('',/M.^'6'.—Ulceration, except in the case of new growths,

Ayhere it is brought about by the pressure of the in-

filtratiug cell-growth, is the result of milammation.
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Por a fuller account of the causes of ulceration we niitst

therefore refer the student to the causes of inflammation.
Here it may briefly be said that the ulcerations of the in-

teguments so common in sui'gical practice are gencrall}'-

the result of:—1. Injury, often slight, inflicted on parts
the vitalitj- of which is already lowered by poor living,

advancing age, and chronic congestions due to varicose

veins, long-standing, &e. 2. Certain morbid states of the
system, such as are produced hy syphilis and struma. 3.

Pressure, especially when conjoined with a defective

nerve-supply, as an example of which may be mentioned
bed-sores occiming in cases of injurjr to the spinal
cord.

The treatment of ulceration varies according to the local

condition of the ulcer and the constitutional state of the
patient, and will be discussed under Varieties of Ulcers.
All that need be said in general is, that the caiiso should
if possible be removed, all soiu-ces of irritation avoided,
the constitutional state of the patient treated with ajij^i'o-

priate remedies, and such dressings applied as are indi-
cated by the local condition of the idcer.

Diseases of cigateices.—After an ulcer has healed
over and the granulation-tissue has been converted into
fibrous tissue, this latter continues to shrink, leading to
obliteration of the blood - vessels in the cicatrix and
causing contraction and often distortion of the siu-
roimding parts. Cicatrices differ from normal skin in
that they are devoid of sweat-ducts, hair-follicles, seba-
ceous glands, and lymphatics, and being also but i:)oorly
supplied with nerves and A^essels, are very apt to break
down on slight provocation leading to a re-opening of the
iilcor. Moreovei', owing to their unstable nature they are
liable to irndergo certain changes and become the seat
of eczema, hypertrophy, keloid, epithelioma and warty
excrescences, and to be attended with itching, pain, and
intense neuralgia.

ULCEUS.

An ulcer is the term applied to an open sore produced
by a loss of substance of the free surface of the skin or
mucous mombrano in tho process of ulceration, or of
ulceration and gangrene combined. The term, moreover,
ir^ sometimes extended to any o]ien granulating wound
tho result of an injury or operation.
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Varieties of Ulcers.—The various names given to ukei'.s

are deriyed either from their local conditions and sur-

roundings or from their specific cause. The characters of

the specific idcers, however, often become obscured by

accidental local conditions, and these latter agaui are

constantly changing from day to day, so that an ulcer

which at one time Avould be called callous may at another

be in a sloughing state. The following are examples of

the chief types of ulcers, but in practice many minor

shades of difference in the local appearances are met

with, so that it may be difficult or impossible to assign a

giyen ulcer to a particular type.

A. Ulrcrs luhose characters depend upon ilitir local

condiiion.

The simple, healthy, or healimi f The edges are

smooth and shelving, and extend in the form of a blui>h-

white film over the marginal granulations. The base is

level, or nearly so, and covered with healthy granula-

tions. The discharge is inodorous pus, -laudable" piis

as it was formerly called, or if the ulcer is dressed anti-

septically, and all iiaitation avoided, merely
_

healthy

serum. The surrounding skin is healthy. This is the

type that all ulcers assume when healing. Treatment.---

Ecst and protection by any light uiiii-ritatmg dressing is

all that is usually required, men large, cicatrization

may be promoted by skin-grafting. Two methods are

employed.
(«.) Old method of skin-ijraftinc/.—Small pieces ot healthy

skin, including the rote mucosum or actively-growing

epithelial lav'cr but not the whole thickness of the corunn.

should be sniitped from the patient's arm or elsewhere by

the skin- u'rafting scissors and placed at once with gentle

pressure ou the granulating surface of the ulcer, and

retained tliore by suitable dressings untd Ihoy hav.-

become adliereut. Aflvr a few days the grafts otteu

disap])ear, but this may only be owing to tlie loss ot the

horny lay.'r of tin; opidermis which gives it its oi.acitv.

Tlu^ active deeper layer whicli is transparent may stil

bo there, and the -rafts, if the process is snccessful. will

become aiipaivut in a few days, as in tlie cour.se of growth

the deeper cells are pushed forward and become horny,

l-'rom each islet of epithelium thus grafted new epithehum

spreads over the surface of the sore. The grauulatmg
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>url'acc oi' the ulcer mii^t be healthy or the LiTat'tin.i:;' will
not succeed.

(7-) New niet/ioil of' di ii-(jfuftii/(j (Thier.sch's).—The ulcer
^houlLl hrst be brought into a healthy couditiou, all
strong antiseiDtics washed oft' with boiled salt solution so
that they may not come into ccmtact with the grafts, and
the granulations scraped awaj'. Longitudinal shavings
of skin should then be taken from the arm or thigh with
a sharp razor, carried on the razor to the ulcer, and laid
upon its surface. The grafts should overlap the margins
or they will in retracting leave a border of granulations.
There should be no subcutaneous tissue or fat on the
under surface of the graft ; indeed it is only necessary to
shave olf the tops of the papilho as the thinner the "-raft
the more easily it is handled. The grafts, if preferred,
may be taken from an amputated limb, or from a nunnv'
rabbit or frog.

i IXJ'

tipoihje-ijrit/H.,;!, when the ulcer is dee]), has been re-
commended by Professor Hamilton, but in the cases in
which I have seen it tried it has not been successful.

The e.ruberanl or fiuitjom vlcer is generally duo to ob-
structed venous return from the granulations, the result
of undue contraction of surrounding tissues, as seen for
example,^ after a burn. The edges"are healthy, but' the
granulations rise up above the surface, and are turgid dark
red, redundant, and readily bleed. The dischar'o'e is
pmailent. Tmitmenl.—fiolid nitrate of silver shoiUd be
rubbed over the granulations until thev are reduced to
healthy proportions.

The cedeinatous or urak ulrer generallv occurs in con-
nection with strumous bones or joints, biit any ulcer may
become a-dematous if heabug is delayed by the too Ion'"
use of emollient appHcations. The edges and surround-
ings are generally healthy

; and the granulations are xu^-
raised, ilabby, bidbous, semi-trauslucent, watery and fri-
al-jle. The discharge is profuse and watery. Treatment.—
i.emovalot the cause where possible; uniform pressure •

.ni(l_ aj.plication of lotions of nitrate of silver or like
istringents.

'

The iiiJlniiniKi/<,ri/ an,/ in/laiiieil "/(Yrr.—These terms
N I C ap])lied to ulcers in which the inflammatory pheno-m-ua are the most marked feat.uv. Th... inflammationmay depend .,n some constitutional disturbance conse-
quent upon alcoholism, poor living, and the like- or itmay be the result of local irritation applied to any ulcer

i) 2
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wliatever its previous character. For the purpose of dis-

tinction, the term inllammatory is applied to the former

condition, whilst the term inflamed is generally restricted

to ulcers of the latter class. Inflammatory ulcers have

generally an irregular shape, the edges are ragged and

shreddy, or abrupt or sharp-cut ; the surrounding skm is

red and ccdematous, and the base void of granulations, dry,

livid-red, or covered with a serous or sanious_ discharge

mixed with tissue-debris, and if the inflammation is veiy

acute, with yellow sloughs. When inflammation attacks a

previously granulating ulcer, the granulations become

florid and swollen, and generally slough, whilst the

surrounding parts present the ordinary inflammatory

phenomena. The treatment should consist of rest, the

elevation of the part, the removal of all local iiTitation,

the application of warm antiseptic lotions, as boracic acid,

on lint, and attention to the constitutional state and

regulation of the secretions.

The. slouqhimj ulcer.—This is merely a severer degree of

the former, and differs from it in that the inflammatory

process is more intense and of a spreachng and infective

character. It is seldom met with except in connection with

venereal disease. The ulcer spreads with great rapidity,

the edges are undermined, inverted, and dusky red,

and the base is covered by a.n ash-grey or black_ slough.

There is commonly much pain and severe constitutional

fever. The ireatmeid is similar to that of the inflamed

variety. Antiseptics should be freely used if the ulcer

is foul, and opium given if there is much pain. When
due to syphilis, the proper remedies for that affection

should, of course, be given ; but mercury should be used

cautiously, or be altogether withheld till the sloughing

has ceased.

Tlie pluuicdank. nicer, owing to improved sanitation^

and hygiene, and the more sciciitiflc treatment oi

Avounds,^ is seldom seen at the present day, oxcC]it m con-

nection with venereal disease in i>ersous whoso constitu-

tion is tlioroughlv broken down by intemperance, poor

living, and general neglect. The exciting cause is pro-

bably inoculation with a sjiecific micro-organism. ihc

ed^'es of the ulcer arc irregular, swollen, and undermined,

and th(! skin around of a dai'k, purjflisli, and dusky red

colour. The surface is devoid of granulations, and covered

with a dark blood-stained ichonnis discharge, often mixed

with sloughs. Wlien the sloughing proceeds to any extent,
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the ulcer is spoken of as doughimj jilutfiedcena. The
ulcer spreads with fearful rapidity, and often destroys the

whole organ, as the penis or vulva, and is attended with
severe constitutional disturbance. Trcafinciit. — The
patient should be placed under an an<x3sthetic, the sirrface

of the nleev dried, and then thoroughly destroyed with
fuming nitric acid. I prefer this method myself as being
most efficacious and radical in its action. Some surgeons
are content, however, mei'ely to apply carbolic acid (1

in 20) or perchloride of mercury (I in 1000), and then dust
with iodoform. The continuoiLS use of the hot bath is

often of much service in phagedcena of the penis and
vulva. Internally opium should be given in full doses,

with tonics, nourishing diet, and when indicated, stimu-
lants. Thorough ventilation and good hj^giene generally
are imperative.

TJie chronic, callous, or indolent ulcer.—This condition
of an idcer is the result of continued irritation and neglect,

in consequence of which the edges become infiltrated with
inflammatory material, which impedes the circulation and
prevents healing. It is vei'y common in the lower third
of the leg in the poorer classes. The edges are smooth,
white, callous, rounded, steep, and qiute insensitive when
touched. The skin arouncl is generally congested or
eczematous. The base is covered with a thin sanious dis-

charge, whilst there are either no granulations, or such as
are present are small, flabby, pale, and ill-formed. These
ulcers often exist for years, and are usually attended
with little pain, and though they are at times small, at

other times extend nearly round the leg. They are often
adherent to the fascia, periosteimi, or bone. Old callous
idcers when subjected to continued iiiitation are apt, as
age advances, to become epitheliomatous. T.recdment.—
The callous edges should first be softened by emollient
dressings, and uniform pressure subsequently applied
by a ^fartin's bandage, or by strapping and a bandage
after Baynton's method. When very largo, amputation
under some circumstances may bo called for.

The vfjiricow and cczairmtnu.i ulcer.—These terms are
applied to any ulcer, whatever its otlier characters, when
associated respectively with a varicose state of the veins,
or an eczematous condition of the slvin. lloth conditions
fro(piontly occur together, and a,r(! generally dependent on
a varicose state of the veins, and will be described under
Diseases oi' the Veins.
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The irritalle or paiKfIII ulcer.—Though anj^ ulcer may
be irritable or painful, the above teims are generally re-

stricted to a small painful fissvu-e about the anus (see

Diseases of Eectum), and to a small, superficial, generally

congested ulcer, commonly situated about the ankle, and

occurring chiefly in women beyond middle life. The pain

is often intense, and is generally believed to depend upon
the involvement of the nerve-endings. Tveaiinent.—The
improvement of the general health, small doses of opium,

and cauterization with nitrate of silver will often suffice

to cure the ulcer. In inveterate cases an attempt may
be made to divide the nerves subcutaneously after the

manner of Hilton.

B. Ulcers whose charar.fers depend upon their spicific

origin,

Tiihercuhus or Sfriimoiis ulcers are generally due to the

breaking down of enlarged tuberculous lymphatic glands,

the bursting of subcutaneous tuberculous abscesses, or

the ulceration of the so-called tuberculous or strumous

nodules. They are generally multiple and often confluent,

foiming an irregular indolent sore. The edges are pale,

bluish-pink, thin, and undermined. The granulations

are pale, oodematous, protruding, and readily bleed when

touched. The discharge is thin, yellowish-green and

scantv. Enlarged glands and cicatrices of ulcers are

frequently present in their near neighbourhood. The

cicatrices'are generally raised, pale pink or white, whilst

the skin is often puckered in around them. Treatmenl.—

Constitutionally that for struma and tubercle. Locally

the sore should bo destroyed by paring away Ihe edges

and scraping the base with a Yolkmamrs spoon. The

cicatrices inay sometimes bo dispersed by re]ioated blis-

terings or by sul)Cutaneous division.

Si/phililic iiJcers.^Vv\mar\ ulcers or chancres arc

described under .svphilis. Those occurring in the course

of constitutional sViihilis may bo divided into the super-

ficial and dee]).

(I. Tlie siijirr/iriol occur in the course of lubercular and

l)ustu]ar sviihiiidi's. and are often associaiod willi patches

of Ihcsr enijitions on other iiarts of the l>ody. Tliey are

usually circular or civscentic in shape, spnMulnig

convex marLrin, and hoalinn: on their concave. Their

cd"-es are sliarji-cut and oft'-n siirronnded by an areola of



GANGRENE. 39

dusky redness ; their base is but slightly depressed, and

'

of a " dark red colour, and is often covered by a yellow

slough, or a rupial or ecthyniatous scab. Several of these

ulcers frequently coalesce, giving rise to a serpiginous

or annular form of ulceration, which is very characteristic

of syphihs. Trmtment.See Syphilis.

Z)." The drep are due to the breaking down of guimnata.

They are circular or oval in shape ; their edges are steep,

sharp-cut, slightly scooped out, and of a dull red colour;

and their base is depressed and covered with a yellow wet-

washleather-like slough and the debris of breaking-down

tissue. They leave slightly depressed, white cicatrices,

often surrounded with pigmentation. Treatment.—Gon-

stitutionally, iodide of potassium should be given in full

doses, combined in obstinate cases with small doses of

mercury ; whilst locally a poultice may be applied till the

slough "has separated, and then black wash, iodoform, or

the red oxide of mercury ointment.

Gouty vJcers are such as are met with over gouty parts.

They are small and superficial, and .the discharge as it

dries leaves a chalk-like deposit of urate of soda on the

surface of the ulcer.

The scorbutic ulcer.—Should an ulcer exist in a person

affected with scurvy, its surface becomes covered by a

spongy, dark-coloured, strongly-adherent foetid crust,

the removal of which is attended with free bleeding, and
is followed by the rapid reproduction of the same material.

Lupous, epitJieliornrdnus, rodent, carcinomatous, and, sarco-

matous ulcers will be found desci'ibed in the sections on
Lupus, Tumoiu's, &c.

GANGRENE OR MORTIFICATION.

Although gangrene may occur from causes other than
inflammation, it is, as wo have seen, one of its results,

and is therefore described here. It differs from ulceration

in that the affected tissue dies en masse instead of in a

molecular manner.
General outline of the process.—Let us take as our tj'jio

gangrene as it occurs in a superficial part as the result of

inflammation. Tho part which Avas previously hot, red,

painful, and swelled becomes cold, gradually falling to tho
temperatiii'o of the surrounrling medium. The pnii

i
, which

just before the gangrene sets in, is often of a peculiar
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burning charactor, ceases, and sensation is complotoly lost
both to the touch and to other external stimuli. The skin,
formerly red, becomes of a peculiar pale earthy colour,
mottled in places with, patches of green or red. Now the
cuticle separates in the form of blobs, or can be removed
by gentle touching, leaving the dermis below "^\-et and
slippery. A peculiar crepitant sensation is felt on pres-
sure, on account of the formation of jmtrescent gases in
the tissues, which, if cut into, are found stained and in-
filtrated with a red fluid. The part next becomes blackish-
brown, and exhales the peculiar odour of decomposing
animal matter. iSupposing the process ceases to spread,
ulceration is set up at the expense of the living tissue

bordering upon the gangrenous part ; a bright red line (the
line of demarcation as it is called) is thus formed between
the living and the dead ; this deepens, and finally the
gangrenous part is thrown off in the form of a aphacelus
or slough, leaving a healthj- granulating wovmd which
cicatrizes in the usual way. The w in ate chanijcs which
occiu' during the above process are as follows :—The infil-

tration of the leucocytes and proliferation of the connec-
tive-tissue cells are so excessive that the blood supply of

the tissues at the focus of inilaurmation is cut ojf by the
compi'ession and thrombosis of the smaller arteries and
capillaries, and the jiart loses its vitality and dies ; the
red corpuscles break down, and their hrrmoglobin is dis-

solved in the albuminous fluid infiltrating the tissues,

and stains them a deep red. Septic bacteria make their

way through the skin and putrefaction sets in. The
tissues disintegrate and liquefy, sulphuretted hydrogen
and other j^^itresceut gases are generated, and the part

rapidly passes through changes similar to those it would
undergo if it were no longer in connection with the body.

Unless bacteria enter, the tissues undergo fatty changes
(necrobiosis), not putrefaction. When the gangrene ceases

to spread, the living tissues immediiitely in contact with
the dead iiart, owing to the irritation of its jiroscncc. be-

come intensely congested (hence the rod line of d(^niarca-

tion) and, subsequently, in consequence of their infiltra-

tion with leucocytes and proliferated tissue cells, soften

and break down into ]ius in the way described under
Ulceration, and their cohesion being thus lost, the dead

part is cast ofl'. Ilivmorrhage, during the ]irocess of

se])aration, is jiroA ented by the thrombi filling the vessi'ls,

which, sul>se(|Honlly. become ]i(M-manenlly sealed ;is ex-
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plained iu the section on Hcemorrliago. Granulations in

the meanwhile sj^ring up on the surface of the ulcer left

on the removal of the slough, and cicatrization is finally

effected. In the meanwhile, if the gangrene is at all

extensive, or affects a vital organ, as a kuiickle of intes-

tine, it exercises a marked effect on the constitution.

The vital powers are depressed, the heart's action is

feeble, the pulse small, soft, and qtiickened, the tongue
drj' and brown, the lips are covered with sordes, and the

appetite is lost ; whilst later, as the products of putrefac-

tion are absorbed into the system, symptoms of septic

poisoning {srqmernia) set in.

The above may be taken as a type of what is called

inflammatory gangrene. Gangrene, however, may result

from causes other than inflammation, and the dead jjart,

instead of becoming swollen and infiltrated with fluids, may
shrivel up and become quite dry and mummified. Hence
the division sometimes made into moist and dry gangrene.
The moist or dry appearance of the part depends upon

whether the tissues at the time that gangrene suj^erveues

are chai'ged with blood as in inflammatory gangrene and
in gangrene from venous obstruction

;
or, whether they

are more or less deprived of blood, as in gangrene from
the blocking of the main arterj' supplying the part. The
two conditions sometimes run into one another, the dead
part at first being moist, and subsequently becoming, as

the fluids evaporate, more or less dry. The different

appearances presented by the gangrenous part will be
fiu'ther described imder Varieties of Gangrene, as it varies
according to the cause producing it. The causes of gan-
grene, therefore, must first be considered.

Causes.—The immediate cause of gangrene, whether
the process is induced by inflammation, as described
above, or otherwise, may be said to be any agent which
is capable of destroying the vitality of the tissues or
cutting off' their nutrient supply. The agents capable of
inducing one or other or both of these conditions are verj--

numerous. Home of them are in themselves alone suffi-

cient to act in tliis way. Por others, however, to become
operative, certain prior changes in the tissues would
appear to be necessary. The causes of gangrene, there-
fore, may be considered under the heads of "predisposing
and exciting.

The, PrcdisjiDsiiii/ ranses are such as imjiair the vitality
of the tissues, and render them lossal)loto resist injurious
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influences. They, therefore, indude those already given

under Inflammation (page 6), and amongst them may ha

pspecially mentioned old age, feeble action of the heart,

chronic "congestion of a part, deteriorated blood as m
diabetes and Bright's disease, and impairment or loss of

nerve influence from injury or disease of the nerve-

centres or nerve-trunks.

Excitinq fa!(.ses.—These may be considered under the

following heads :—1. Physical or chemical af/encici. which

act by directly destroying the vitality of the tissues.

Among these may be mentioned mechanical violence, as

a severe cru.shing of part of a limb ; excessive heat, as m
burns and scalds; intense cold, as in fro-st-bite ; chemical

action from strong acids, alkalies, putrid secretions, and

the like. Although these may act by dii-ectly killing the

tissues of the part" their action is often aided by inflam-

mation, as seen for instance in a crushed foot, where both

the injury and the subsequent inflammation determine

the death of the member. 2. Injhimmaiion causes

gauo-rene in part by the pressure of the inflammatory

exudation and the thrombosis of the vessels cutting off the

nutritive supply, and in part by the action of the irritant

causing the inflammation. The latter is especially the

case in the septic and infective inflammations, the noxa

here beino' either the products of putrefaction {pfomnmcs)

or micro-orsi'anisms, especiallv the streptococcus pyogenes.

Some inflammations always terminate m gangrene
_

as

carbuncle and malignant pustule. The manner m winch

micro-organisms act in producing gangxene is not deter-

mined. 3. Ohstruciion to the arterial suppl)/. as from

li'vature of the main artery, embolism, thrombosis or

rupture of the artery supplying the part, and spasm ot tlie

arterioles due to loii- ingestitm of in'got. -J. Ohsfr>,rt;on

t„ the capillary circulation from Ihromliosis or pressure.

As examples of this may bo mention. 'd. b,.d-sores iroiii

pressure of the part between Iho bed and a point of

bone; the d(>ath of the skin and bono in cellulitis and

periostitis r(-spectivelv from compression of tlie capillaries

by the iuflanimatorv" effusion : local sloughing from 111

e

pressure of a splint or a iicvv growtli :
.•.lucrum oris h-om

thrombosis .,f tlic cajiillaries. .Vc. r,. < ihMrvrf >on to the

rc)w>if< relin-u as seen in strangnlatcd liernia, paraphimosis,

tirrht bandagiii-. (llistrucled venous relurn. ho\Ccver

is"generally asso.aatcl with obstruction to tho arterial

sup])ly as Avell.
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The Signs of gangrene vary considerably according to
the cause. The general sj-mptoms in the acute inflamma-
tory form have already' been given in the outline of the
process (page 39). Those of the special forms will be
further mentioned under varieties of gangrene and else-

where, as in the section on Cancrum oris, &c.
The Treatment, like the symptoms of gangrene, depends

so much iipon the cause and natiu'e of the gangrene, that
its details can only be given under the special varieties.
Here, however, it may be said that the general indications
for treatment, whatever the variety, are—(1) To remove
where possible the caiise, as a tight bandage constricting
a limb, putrefactive processes m wounds, tension, pressure,
and so on. (2) To prevent gangrene, when threatened,
from actually occiirring by maintaining the Avarmth of
the part, and endeavouring to 'relieve the embarrassed
circulation by elevating the limb, and by gentle friction
when there is venous congestion ; and (3) When gangrene
has actualh^ occm-red, to check it spreading ; to promote
the separation of the dead from the living part, or remove
it by amputation ; to control as far as possible the
formation of the products of putrefaction by keeping the
part dry, and by the free use of antiseptics ; to support
the patient's strength; to counteract the deleterious
effects on the constitution from the absorption of the
septic poison ; and to soothe pain by opium.

Varieties of gangrene.- -We have just seen that gangrene
is generally divided into the moist and cby according to
the condition of the gangrenous part. Although these
may be looked upon as more or less accidental conditions,
depending upon the amount of fluid in the tissues at the
time that gangrene supervenes, they are convenient for
the purpose of classification, and are thus used here.
As examples of moist gangrene nia}^ be mentioned
(1) Inflammatory gangrene, (2) Traumatic gangrene,
(3) Hospital gangrene, (4) Phagedoena, (5) Cancrum oris
and Noma, (6) Carbuncle, (7) Bed-sores, (8) Diabetic
gangrene. As examples of the dry— (1) Senile gangrene,
(2) Gangrene from embolism or ligature of a main a'rtery,

(3) Gangrene from Frost-bite, and (4) Eaynaud's disease.
Thus it will bo seen that then? may be "made almost as
many varieties of gangrene as there are causes producing
it. Ilcre only a brief account of a few of the typical
varieties can bo given; others, as Hospital gangrene,
rhaged foil! I,

, Cancrum oris, &c., are described in the
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sections on Septic processes in wounds, Diseases oi the

Cheeks, Skin, &c.

Traumatic gangrene may be diviilod into the local

and the spreading.

Local traumatic (jangrcne is of common occurrence in

surgical hospital practice. It may be the result of a

severe injmy, such as the crushing of a limb, whereby the

tissues are killed outright or their vitality is r^o lowered

that the blood extravasated from the wounded vessels is

sufficient in addition to the lowering of their vitality to

kill them. Again, it may be due to the ruptiu-e of a mam
artery or vein without any lesion of the skin. The

symptoms in these cases are as follows:—The kmb is

cold and swollen, its sensibilitv is lost or blunted, and

the pulse below the seat of injury is mdistmguishable.

As the patient recovers from the shock of the injury the

circulation may return and all may be well
:

or the

vitality of the part mav become completely lost, the skm

discoloured, and the other signs of putrefaction, already

described, set in. Here the process is entirely a loc^l

one, and is dependent neither on constitutional c isturb-

ance, inflammation, nor septic agencies. But if the limb

be not removed, the septic products will give rise to local

inflammation and to constitutional signs of blood-poison-

ino-. The treatment consists in amputating well above the

gangrenous part as soon as the diagnosis is thoroughly

Established; but as long as it is doubtful whether the

limb will not recover, the part should be hand ed with all

-entleness, kept warm with cotton-wool and placAxl at

lost on a pillow, while stimulants should be administered

and tight bandaging and s]ilints avoided, as such might

be sufficient to determine the death of the part.

Spreading traumatic gangrene is a much more serious

affection. 'Here the gangrene spreads with tearful rapidity

towards the trunk, and is attended with .severe conshtu-

tional symptoms. It occurs in two forms, one ol winch

.appears to depend upon the constitutional condition ot the

,!iient and is unattended with inilammation :
the other

upon a. s..i,tic or infective inflainmat.nn. ihe lormev

„ieurs in persnns whoso vitality has been lowcrcl by

ncvious ill-hcalth or inlernal in.,ury Jt usually coine

In about th.. second <,r tliird day alter an in.inr.N that

Ik.s boon generallv tliongh not necessarily s.-voiv. the

li,nb be.'om..s swollen, cold, and of an earthy

1,,,,. and the gan-renc ra,adly extends towards the l.nnk



GAJfGRENE. 45

uuatteuded with any local aij^-u of iuliammation ; the

patient falls into a typhoid condition, and sinks as the

gangrene reaches the trunk. The second or septic form

is most frequent after severe crushes or bruises of a limb,

especially the lower, with injmy of the bone, as com-
pound fracture attended with extravasation and retention

of blood or serum in the tissues. The gangrene begins at

the edge of the wound and spreads up towards the trunk,

but is preceded by a blush of inflammatory redness. In
this case the gangrene is probably the result of a septic

or infective process in the womid ; the system becomes
poisoned by the absorption of the septic or infective pro-

ducts ; and the ordinary signs of septic intoxication

[sa2n-ai)n.i(() ensue.

Treatment.—In the first variety, depending on the con-

stitutional condition of the patient, no treatment hitherto

has been of any avail, as the gangi'ene almost invariably

recurs in the Haps if amputation is performed. In the

second variety, amputation, as far removed from the

injury and gangrene as possible, should be resorted to

early, so as to be well above the infiltrated tissues. It is

of no use waiting for a line of demarcation, as one does not
form. The strength must be supported by stimulants and
fluid nom-ishment, and opium given to relieve pain. As
the gangrene often spreads higher along the inner side of

the buib than the outer, the flaps should in such cases be
taken from the outei' side so as to avoid the infiltrated tissues.

iSexile g.sjsGEEXE is generalljr taken as a typical

example of the dry variety, but is often more or less moist
when starting in inllammatory action. It is usually the
result of calcification or of athei'oma of the arteries and
consequent clotting of blood on their roughened smiace, a
cause rendered more effective in old people by the weak
propelling action of the heart, and feeble circulation
through the lo^^'cr limbs. It may occasionally be jiro-

duced by embolism. It often begins apparently sjjon-
tancously as a black spot on one of the toes or the side of
the foot ; or it niay start as a slight or diffuse inflamma-
tion induced by cutting a corn, a trivial injury of the
foot, or ulcei'ation of a bunion, and is often preceded by
coldness and numbness, or cramp in the feet. It may
gradually involve the whole foot and part of the leg, the
parts becoming dry, black, and shrivelled. The process
of separation is usually very slow, and at first is attended
with very little constitutional disturbance. It usually
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terminates fatally. Treatmcnl.—It is generally held tljat

the parts should be allowed to separate spontaneously,

the surgeon merely stepping in to help natui'C by severing

the bone or any tendons that may remain after the softer

tissues have separated. If this treatment is follo-wed the

limb in the meantime should be kept at a uniform tem-

perature by ^vrapping it in cotton-wool ; the odour of the

gangrenous part kept in check by di-essings of iodoforui

or dried charcoal f the strength supported by fluid

nourishment and stimulants ; and pain relieved and tlie

circulation controlled by small doses of opium. The

result of this treatment, however, is at the best un-

satisfactory. It has been proposed by ISIr. Hutchinson,

therefore, to amputate at a, distance fi-om the gangrene,

the objection to amputation in the neighbourhood being

the liability of the flaps to slough, the risk of secondary

htemorrhage, and the difficulty of securing the arteries.

Our experience, however, has hardly been sufticient at

present to settle the point.

Diabetic gajs^geexe, as the name impHes, occui's in

persons the subject of diabetes. In some respects it

resembles senile gangrene in that it usually occurs in

moderately old people, starts in the lower extremity,

frequently in the sole of the foot, and is generally the

result of "a trifling injiu-y, and at times of a perfViratiug

ulcer. It spreads more rapidly, however. 8ho\\s little

tendency to be limited by a line of deuiarcatiou, and

instead of being dry, generally remains moist. The loral

treatment is similar "to that for senile gangrene, but ampu-

tation as a rule is inadmissible on account of the diabetes,

for which the usual remedies maybe given, care being

taken however in their employment not to lower the

iiatient's strength.

Eayxai^d's Disease is a peculiar form ol spontaneous

gangrene usually aJtecting symmetrically the Angers, toes,

or luore rarely the ears. It generally occurs in children

or young iiersons who have previously sulVcrcd for a

longer or shorter i)eriod from intermittent attacks of

numbness and ci.ldness of the extremities, generally

brom'-ht on by cold weather [hntl .<;/iin'j,c), followed later

in manv cases bv blucness and congeslKni, accompanied

by burning pain {hml uKphi/.na), which, m its turn, shows

a'tcndoncy to run into actual death of the i^art {,j(n,grnir).

The n-iinn-'reue is usually of the dry kind, but in the toes

•uid shins a bleb often forms, and the parts slough {moid
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gangrene). This uonditiou is suiiposed to dej)end iipou

some disturbauce of the vaso-motor nerve-centre inducing-

spasm of the arterioles, or in some cases upon a peripheral
nemitis, but no organic lesion has yet been discovered.

Hcematiniu'ia is frequently observed in association with
it. It does not appear at present to have ended fatally.

Treatment.—The constant descending current, as recom-
mended by Eaynaud, or i^lacing the parts in an electric

bath, has been attended with good results before gangi'ene
has set in. When this has occurred it must be treated on
general principles till the jjarts have separated.

TUBEECLE AND TUBERCULOSIS.

Tubercle is a new growth, capable of inducing tuber-
culosis by transference to properly constituted animals. It

depends upon the presence of the tubercle bacillus, and is

classed in works on general pathology as an infective granu-
loma. Tubercle may be limited to one set of tissues, or
to an organ [local tiiherciilosis). Or it may be generally
diffused throughout the whole bodj^ {general tnherculosis).

Structure of tubercle.—Tubercle is met with under two
forms, grey miliary nodules^and yellow caseous masses, (a)

The grey miliarg tubercles have almost the lustre and hard-
ness of cartilage. They are globular in shape and vary
in size from a pin's point to a millet or mustard seed. They
are sharply defined, and may be scattered throughout an
organ or on a serous surface, or be grouped more or less
closely, [b). The yelloiu caseous masses are soft in consistency
and larger than the miliary tubercles, the larger masses
being produced by the fusion of several tubercles. Yellow
tubercle is believed to be dire to the degeneration of miliary
tubercle. In some cases of general tuberculosis only the
miliary form may be found, in other cases only the yellow
variety ; but frequently the two forms are mixed, and the
various stages from grey to yellow, from the central soften-
ing of the miliary tubercle to its complete conversion into a
caseous yellow mass, can be traced.

_

Microscopicallg a'.typical grey granulation when of some
size is seen to consist of some smaller nodules aggre<'-ated
together, whilst each of these again is composed of°cells
of various shapes and sizes, a-rraiigcd in three zones (see
Pig. 4)_. The inner zone is formed by one or more largo
branching so-t-alled giant-cells, composed of a granular
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protoplasm, in wliicli many largu distinct oval nuclei con-

taining nucleoli aro found. The next zone consists of

large single-nucleated cells, arranged between the branches

or processes of the giant-cells, which ramify through the

zone. These cells are called endothelioid, from their

resemblance to endothelial cells. The third or outermost

zone consists of lymphoid cells, like ordinary leucocytes,

Fig. -].—Diagram of the luimitc structure of tubercle.

scattered through a delicate reticulum of branched con-

nective-tissue cells, which is sometimes continuous with

the processes of tho giant-cells. There is no di.-^tinct line

of demarcation between the outer zone of lymphoid cells

and the surrounding tissues. The tubercle-nodule, though

somcthnes seated upon a small vessel, is itse I completdy

non-vascular. The bacilli may be found m the gianl-cells

especially in animals, and in and amongst the endolholial

cells. Tliev are more readily discovered after (a>eation

has connnenced. Thev aro rod-like bodies u.nallv straight

som.>times curved, rounded at tlie ends, ami abmit ono-

iilth their len-th in breadth. Although the above may

bo rogard(>d as the tvjncal microscopic^.l app<'aranco ot a

miliaW tulmr.de, often neither giant-cells nor endotlieboul

cells are present, whilst both these maybe found m chronic

inlbimmations which are not tubercular.

J)r,-clop,nn,t of iuhryrb. A tuberrle nodule appears
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generally to arise from an endothelinm sucli as is found
in serous cavities or the walls of the blood-vessels or lym-
phatics. It is sui:)posed that the bacilli are arrested at some
spot in the affected organ whilst being carried througla it

in the blood stream, or else come into contact with the
tissues by direct inoculation. In the neighbourhood of

the bacilli the endothelial cells proliferate, and form a
groui:)of large cells resembling those of endothelium. One
or more of these colls now increases in size whilst the
contained nuclei continue to divide, thus forming the
giant-cells. In the meanwhile a certain amount of

inflammation takes place around, and leucocytes invade
the tubercle from mthout, and pass inwards towards the
centre amongst the endothelial cells.

Serandari/ chanc/es.—(1.) Tubercle, probably on account
of the absence of blood-vessels and the pressm-e of the
invading leucocytes, and possibly also on account of the
noxious influence of the l3acilli, is very liable to undergo
fatty degeneration (raseaiion). This change begins at the
centre of the tubercle in the giant-cells, and s])reads out-
wards. (2. ) In chi'onic tuberculosis, instead of caseation
occmTing, a capsule of fibrosis tissue may be formed
around the nodule, and the cicatrisation extending in-
wards until the giant-cell is involved, the whole tuliercle
ma}' be converted into a mass of fibrous tissue. The
tubercle bacillus is not found imder such conditions.
(;3.) After caseation has occurred the tubercle may be-
come encysted, or may undergo calcification, in both of
which states it may remain harmless ; or (4) it may be-
come infected with a septic micrococcus, which, acting
as an irritant, may set up inflammation and suj^puration
in the tissues around, leading to the formation of an
abscess, and subsequently on its.bursting to an ulcer.

use. — The immediate exciting cause of tubercle
would appear to be the presence of the tubercle bacillus.
The bacillus is believed in man to gain admission (1) by
the iJifjcstire irad, as in the saliva of a phthisical mother
or nurse, in milk taken from cows with tubercvilous
udders, or in imperfectly cooked tuberculous meat

;

(2) by the respiratory tract, as by close and long contact
with the breath of phthisical patients, inhalation of the
dust of dried ])hthisical sputa, &c. ; and by the skin,
altliough it is still df)ul)trul if man is often inoculated in this
way

; at any rate, there then seems little or no tendency
for tubercle to spread beyond the point of inoculation.
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Predispo&ing cfutse.s.—For the bacillus to take effect a

lowering of the \-itaHty or resisting power of the tissues ap-

pears to be necessary. Such a condition of the tissues may

be present :~(1) lu children Ijorn of phthisical parents.

Hence, heredity in this sense may be said to be one of the

chief predisposing causes, but it must be remembered

that tubercle is not transmitted from the parent to the

offspring as is syphilis; (2) In the so-called sirvmnn^

dlatliesh ; and (3) In certain states of the systein induce(l

by bad hygiene and food, and imperfect assimilation of

food and consequent impairment of nutrition. Tubercle

is most common in the young, but adults and even o d

people are liable to it when exposed to like unfavourable

conditions, a slight inflammation or injury then generally

forming the starting point.
, •„ , • •

i

Disseminntmn of TukTc/e.—The bacillus having -arned

admission in one or other of the above-mentioned ways

is believed to set up the tubercular process as previously

described. The tubercular process may then (1) remam

confined to the seat of inoculation, as m some forms of

tubercle of the skin. Or (2) with or without any loc^al

manifestation it may spread by the hnnphatics to the

nearest lymphatic glands, and there become arrested.

As an example of this may be mentioned the tuberculous

or so-called strumous enlargement of the ghmds oi the

neck, in which the bacillus is believed to gam admission

through a small ulcer of the mucous Biembran.. ..t he

mouth or through an inflamed tonsil. Agam ^.)) the ba<-i lu^

may pass the glands and enter the circulation, and then

(a) either become lodged in some organ or distant part of

the body, as the testicle, a bone or .pantore se i/- be-

come disseminated, setting up general acute tuberculosis.

The brunt of the affection falls m the latter case rither on

the lungs, aade tuherrular phthlsi.^. or on tlje membranes of

the brain, .,r,te iMheradnr meniu<iiil^. ^\hen anectmg an

organ or tissue, as a testicle or .iond. i may remain

locali/.Ml for a, longer or shorter tune, and even become

,.„r..,l; .n- it m:,y s,>t up inilammat.on and mv.dve and

.p.stroy the whole .>rg;ni ; or finally brconH. generally

dlssennnatcd througl"t]>e system, leadn.g to general

*^WS?^.../-VW.W, .
Tnln.nh. has a special aninity

I',,, ,,,,tain or-.ns and tissues to the ex.Iusu-n ..t o1].er.s.

S,.n.us nu.nbrancs, snch as Vl'-^^/;'-' '•"';;'!;•

mater, and iijinhnoid, are ..spemiUy liaMe \n be alb. ted.
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M'hilst, on the otlier hand, the pericardiuna and the tunica
vagmahs show an immunity. Of all organs the lung is
most prone to sutfer. Next, though much less frel
quently, the testicle, kidney, brain, liver, spleen, supra-
renals,_ and ovaries. The larynx and intestines may be-
come involved by the bacillus coming into contact with
them either m the breath or swallowed sputa

; yet the
trachea the stomach, and the upper part of the intestine
generally escape. The bones and joints are frequent seats
of the disease, which has a special predilection for the
canceUous ends of the long bones and the short bones
Ihe upper end of the femur and hip-joint, the ends of
the femur and tibia forming the knee-joint, and the short
bones and joints of the foot and hand are most often
attected, the elbow-joint less often, and the upper end of
the humerus and the clavicular joints but rarely The
scapula and ilium with the acetabulum may suffer but the
shafts of the long bones, the clavicle, and the ischium and
pubes, apart from the acetabulum, escape. The bodies of
the vertebrre are frequently attacked, while the lamina
with the spinous and transverse processes, remain free
ihe bones of the skull are rarely involved, those of the
jaws and face never. Tuberculosis may occur in the skin
and aftect the glands, but lupus, which is believed to ben form of tuberculous disease, does not spread to the
glands. Ihe reason for tubercle affecting any specialorgan or tissue is not known, but it is thought to dependon some previous lowering of vitality of the part as aspram of a joint, a blow on the testicle, &c.A general though Ijrief account of "tubercle has beenhere given to prevent repetition when treatin"- of tuber
cular diseases of certain organs. As a surgical affection
It IS chiefly met with m the bones, joints, testicle, lym-
phatic glands, skin, larynx, and more rarely in the bladderand rectum. All that need here be said is, that sS
lesions are of a very chronic and indolent nature; that

;n!;l';'^'M ^^'^ ^"^^ n,pparently ina,.lequate
causes

,
that thoy exhibit a marked tendency to supijura-

tion an.l progressivo destruction or underinining , f the
Issues, and but little tendency to repair; that they areoften productive of miu^h scarring and deformity, as whentlicy orrur as abscesses m the neck; that they are gene-W nv?r';/

"'^'.^"'^ "'^^^ regards treatment

;

arul h ,t t u.y may terminate m gonona dissemination ofthe tubercle through tlie Injdy and death.
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STIU'MA Oil SCKOFULA.

The terms stviima nnd scrofula are here used syuonv-

mouslv To prevent cmifusion the former, as perhaps the

one in more general use, will be subsequently employed.

By struma or strumous is generally understood a consti-

tutional condition or diathesis, in which, on very shght

provocation, chronic inflammations of certain tissues and

organs preferably skin, mucous membrane, lymphatic

elands bones, joints and testicle are set up, run an in-

dolent course, and have a marked tendency to caseation

and suppuration. By many pathologists, however, these

chronic inflammatory processes, which have been supposed

to be characteristic of struma, are considered to be in them-

selves of a tuberculous nature, and dependent on the pre-

sence of the tubercle bacillus; whilst what is here called

the strumous diathesis is regarded by them merely as a

nhase of ill-health or malnutrition, favourably disposmg

the subject to tubercular infection. Such obsei-vers,

therefore, regard the terms strumous and tuberculous as

synonymous: The histological characters and the general

behaviour of many of the so-called strumous inflamma-

tions arc no doubt in many respects similar, if not

identical, to those which are on all hands regarded a.

tubercubus, and in many of them the tubercle bacillus

has boon found. In others, however, even after a careful

search, it has not been discovered : and if. therefore, the

presence of the tubercle bacillus is to be taken as dis-

tinctive evidence of tubercde, all the so-called strumoiis

i flammations are not tuberculous. The constitutional

condition or diathesis, moreover, regarded by surgeons as

strumous, is certainlv something nun-e, though .hlhc It

o define, than a mere state of debility ov feeble health,

it would appear, therefore, that the so-called struinous

inflammations, though often tubermlar. are ^oine nnos

of simide chronic character, and only distinguishable

from ord nary <'hronic inllammations bv Ihe indolence of

- • c.ourse and the tendency of lh..ir products to undergo

nsention or become secondarily infected by 1he hibeivle

l,.,rillu^ And rurlher that the .strumous nmdition or

dialhcsis is a, c.nist itnl ional stnle in which certain tissues

! or..uis possess a, f.-eble resisting i.ower. and are hence

; x 'ehnglv lial,!,. tu be infected by the tubercle bacillus

on ven slight injury to become inflamed, whilst the
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most trifling- irritaticju, as friction, tension, or pressure,
is then sufficient to keep such, inflammation up.
The causes of the condition known as the strumous

diathesis arc hardly known, but it is thought to be here-
ditary, and has been attributed to bad h)-gienic conditions
of all kinds, as imjmre air, dark and damji dwellings,
improper or insufficient food, &c. It is said to be espe-
cially common in childi'en born of dyspeptic or phthisical,
or very young or very old parents. Syphilis in the parent
is also believed by some to bo a cause.

Si/mjitoms.—The general symptoms -u-hich are usually
regarded as strumous, iiTespectivc of any of the local
lesions, as enlargement of the tonsils or of the lympathic
glands, eczematous eruptions of the skin, disease in the
bones or joints, and catarrh of the mucous membranes,
are thus given by Sir William Savory, who speaks of two
chief forms of the diathesis:—"In the first cUstinguished
as the saiif/uineous or serous, there is a general want of
muscular development ; for although the figure may be
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 brilliantly
transparent rosy colour of the cheeks contrasts strongly
and stiikingly with the sui'rouuding pallor ; the eyes grey
or blue, are large and humid, with sluggish pupils sheltered
by long silken lashes ; hair fine, blonde, auburn, or red

;

teeth ^\-hite and often brittle ; there is frequently a fulness
of the upper lip and iihv nasi ; the ends of the fingers are
comnmnly broad, with convex nails bent over their ex-
tremities. Such persons usually possess much energy
and sensibility, with elasticity and buoyancy of spirits

;

they often possess, too, considerable beaiity. In this
variety, with the same deHcacy, the skin and eyes are
sometimes dai'k. In the second, distingmshod 'as the
phletpniUic or mcIuiicJiolic, the skin, pale or dark, is thick,
muddy, and often harsh, the general aspect dull and
heavy; hair dark and coai-se ; the mind is often, but
not always, slow and sluggish. Children especially, in
AvhouL the (liiithesis is strongly marked, are often distin-
guished by the narrow and pi'omiiient chest, the tumid
and prominent abdonuui ; and the ]iaste-like cumpiexion

;

the limbs are wasted; the circulation languid; cliilblains
are c()innion on the extremities; the nuicous membraniis
]iarticularly, and above all of them the digestive, nro
liable to njorljid action

; the breath is ol'U'u sour and
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ftt'tid ; the tongue is hmvd, und the papilLe towards the

apex red and pronrinent; the bowels act irregularly, and

the evaeuations are -unusually oifensive ; th(.' digestion

-w'eak; the appetite variable and eaprifioufi."

An account of the lesions of the skm, mucous
_

mem-

branes, tonsils, lymphatic glands, bones, joints, testis, &c.,

that are regarded either , as local symptoms of struma or

by many pathologists as due to tubercular infection, is

given in the section on Diseases of Eegions.

The treatment should be both constitutional and local.

Thus the patient should be placed under as perfect hygi-

enic conditions as possible, with residence at the seaside.

The diet should be nourishing but unstimulatmg. with

plenty of milk and cream, whilst cod-Hver oil and the

syrup of the iodide or phosphate of iron are especially

indicated. The local treatment required for the various

lesions that maybe present, whether simple or tubercular,

will be given when describing these affections as they

occur in special tis.sues and organs.

SYrniLis.

Syphilis may be divided into 1. the acciuired. and 'l.

the inherited or congenital.
. , v i +

AcQuniED SYPUiLis is a constitutional disease duo to

direct inoculation with a s]iecilic virus. It is charac-

terized by the appearance, after a certain period ol incu-

bation during which the poison is circulating m the

system, of a local lesion at the seat of inoculation, fol-

lowed by induration of the nearest lymphatjc glands, and

after a. variable tim.' by certain aft'e.'tions ot the skui and

mucous membranes and more rarely of the derpcr tissues

and still later by fibroid cV.anges m the ti.-sues and

Tiscera or the formation of gumiuata which are ex-

ceedinn-lv liable to break down and .sup]uirate.

(Irun'al onli;>,r of Ihr ,//sMr.r.-l leyoiul perhaps a slight

abrasion, whi. h lu-als in a h'W days, and l-^> ' X

thou-ht no more of, nothing is prol>ably imtuvd .1

i out thiv,.wc,.ks1oa month. Attention is then called

to he ,.ni bv a. slight irritation, and a ,vd J.apule may

L „otieed which slowly enlarges, becomes mdura ed at

the base, and prrhaj^s ulcerates. Ihis papuh^ nr uhvi is

c led the primarv '/
. and th. penod winch mlei-

V . cs betwien th,: date of inoculatum and its -PP-'.uice

Iho ,./ n,n,hnlini,. The induration ol the sole
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increases, and the neighbouring glands become hard and
shotty. In from six weeks to three months from the
date of inoculation, affections of the skin and mucous
membrane begin to show themselves, and are known as
secondary manifestations. The period between their
appearance and the induration of the chancre is some-
times called the secomhtvy iiicuhative jieriod, during which
time malaise, pain in the limbs, lassitude, &c., are
noticed. The secondary affections are symmetrical, and
though generally confined to certain superficial changesm the skin and mucous membranes, at times attack the
deeper structures, as the bones, ii-is, &c. The secondary
stage may last from two months to two years, and no
fvu'ther changes may manifest themselves, the disease
appearing to be worn out; or after a few months or
years of apparent cure, fiu'ther changes, known as
tertviry symptoms, make their appearance. The tertiary
affections are asymmetrical, and not only attack the
superficial parts, but are especially common in the
deeper structures, as the bones, periosteum, and viscera.
The)' consist in the formation of gummatous material
in the skin and mucous membrane, which is very
prone to break down and ulcerate ; and gummatous
swellings in_ the bones, periosteum, and viscera, leading
to suppuration, fibroid changes, necrosis, serious con-
tractions, paralysis, &c. The tertiary affections may last
for years or even for Ufe, and not infrequently terminate
lataiiy when mvolvmg vital structures. It should be
thoroughly understood, however, that there is no hard
and fast line between the secondary and tertiary stages
of syphilis. The one may merge into the other, or the
secondary symptoms may last into the period usually
assigned to the tertiary, whilst the latter may show
themselves a few months after the first appearance of
the sore. Syphilis, like the exanthemata, as a rule
confers immimity upon the patient from a second attack
although m rare mstances a second attack has beenknown to occur. As long as the patient shows secondary
manifestations of syphilis, it will probably be transmitted
to any offspring. Hence, as a rule, a patient should not
be allowed to marry for fully two years after the dis-
appearance of the secondary symptoms
I^RIXAUY SYrHTLis.-The primary oi" infecting chancre,

?.. f rlT'"'" n
^^^llt'd, though most oftenmct^ ith(m the genitals, may occur on any part of the
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body exposed to infectiou, uiid lioiicc is not iuiVequeiit

on the lingers of accoiiciieur.s, the lijis, nipiile, &c. Uu
the genitals its most frequent situation is on the preinice

just behind the corona glandis in the male, and on the

inner siirface of the labia in the female ; but it is (jfteu

met with on the glans, the skin of the penis, and just

within the urethra ; more rarely on the vaginal walls

and OS uteri. It is commonly produced by direct con-

tact with another chancre, or a mucous tubercle or other

secondary lesion; but it may also be contracted indirectly

in many ways, as by drinking out of an infected, vessel,

or by inoculation with infected lymph in vaccination.

The exact natm-e of the virus is not known, but is

believed by many to be a specific form of bacillus. It

is probable that it is generally inoculated through a

crack or abrasion, except, in situations where the skni

or mucous membrane is very thin and delicate. The

period of incubation varies from ten days to six or seven

.weeks or even longer. When, however, the syphilitic

virus is inoculated in the pure state it usually gives rise

to no signs till three to five weeks, when a small papule

will be noticed, which enlarges and becomes indurated

at the base, and may either remain as an indurated

nodule throughout or if irritated change into a small

ulcer. Not infreiiuently, however, the virus may be

conveyed in the pus of a non-infcctiug or soft chancre,

under which circumstances a soft chancre will form m
two or three days whilst the syphilitic poison is still

circulating in the system, and after the mcubative ]X'nod

is passed will manifest itself locally by ludm-ation about

the base of the soft sore, or, if this is healed, by an

indurated nodule at its former site. The characters of

an infecting chancre vary. In the typical form {JIru>1rn>ni

chancre), it is raised though slightly deiiressed at its

centre, whilst its siu-face is either glazed or covered wi li

epithelial debris or scantv secretion; there is scarcely

any inlliimmatioii, but marked and shar])ly circmnscnbed

induration about its base. Tlie induration, however,

may be absent in chancres on the glans penis and on

the" female genitals, and is seldom well marked hi

chancres on ]);irts of the body other than Ihe genitals.

It must be borne in mind, moreover, (hat a non-mtecting

sore when inllamed mav be attended wilh some inllam-

matory induration, and hence may be mistaken for an

infecting sore. This inllanimatory induration, however.
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is diffused, and fades away into the surroiinduig parts

;

wliereas tlic indimitiou of an infecting sore feels as li

a piece of cartilage or parchment had been inserted under

the skin. Infecting chancres, though usually single, may

be multiple if several spots arc inoculated at the same time,

all then appearing at the same stage of developraent

;

but when a primary chancre has once declared itself,

showing that the system is impregnated with the poison,

other chancres can no longer be produced by inoculation

in the same patient. The duration of a primary chancre

varies. It usualh- disappears qnickly under the influence

of mercury, but if untreated may last for many months.

The lymphatic glands generally become enlarged about the

same'^ time as the induration of the primary sore, a con-

dition known as indurated hiiho. Thus, if the chancre is

on the genitals or about the anus, the inguinal glands

are those affected ; if on the finger, the epitrochlear or

axillary ; if on the lip, the submaxillary. They have a

hard, shottv feel, remain distinct from each other, are

not adherent to the skin, and do not, as a rule, suppurate.

The indiuixtion is commonly greater in the inguinal

glands than in those of other situations; but, at the

same time, the enlargement is not so marked. The in-

duration may subse(iuently affect all the glands of the

body, especially the posterior chain in the neck. If the

chancre is irritated or inoculated with piis from a soft

chancre, or a soft chancre has formed simultaneously,

then a suppuratiufj bnho may occur.

Secondary syphilis.—The secondary symptoms con-

sist of certain affections of the skin and mucous mem-
branes, general enlargement of the lymphatic glands, and

more rarely of inflammation of such deeper structui-es as

the iris and periosteum. They generally set in from six

weeks to six months after the appearance of the primary

sore. They may assume a very severe, or a very mild

form, or they may not occur at aU, or may be so slight

as to be overlooked.

The shin eruptions may take various forms. The earliest

to appear is usually a roscoloiis rash over the chest and
abdomen. It is generally accompanied by a congested

condition of the mucous membrane of the fauces, giving

rise to a slight sore-throat. This rash is produced merely

by local congestion, and hence fades on pressure and
usually disa]:)pears in a short time, liut should the con-

gestion continue, some infiltration of the skin may occur.
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and the epitlielium take on increased growth, and be
thrown off in the form of scales, the eruption being then
known as a scahj syphilido or jjsoriasis. Should further

infiltration occur, a papular syphilido, or licltni, may be

loroduced ; or if the process is more acute, serum may
be exuded, and raise the cuticle in the fonn of small

vesicles, or even of large blebs, conditions which are

spoken of as vesicular syphilides or rczc/na, and huJImis

S3q3hilides ov paniiltlrjus respectively. Both, however, are

rare, and the latter seldom occurs, except in congenital

sjqjhilis. Again, in situations where the parts are moist,

as about the mouth, anus, and scrotal folds, the papillt*

become succulent and the epithelium sodden, forming
cundijlomata. Where such occur between the toes, ulcera-

tion maj^ ensue [rhagadcs) ; but this condition is not

common, except as the result of uncleanliness. ( 'mnhi-

lomata appear as low, soft, flattened, sessile elevations of

a whitish colour, with a smooth sm-face, covered by a

moist secretion, and often of considerable size. They are

intensely contagious, and when occui-ring where two .skin

surfaces are in contact, as about the amis and Labia, are

usually symmetricallj' placed on either side. Still later,

especially where the patient is debilitated, the vesicles

may be converted into pustules {puduhir sifph iliih
)
hy the

escape into them of wandering leucocytes ; while the

pustules again may dry into scabs, which fall off. leaving

no scar beneath {si/j^hilitic vrtln/iiKi) ; or if the patient is

cachectic, or his "constitution broken down, nlccration

may ensue beneath the scabs {riqn'a). The appearance

presented hy rupia is peculiar. As the ulceration ])ro-

ceeds in depth and extent, larger and larger scabs arc

successively formed beneath those above, which are thus

p^Lshed forward, giving the mass the appcnranci^ of a

limpet-shell. Each rupial spot is surrounded by a dusky-

red areola, and on the separation of the scab, a foul

circular ulcer is left, which, on healing, leaves a ])ev-

miinent .scar, llupia, by some is regarded a_s an early

tertiary, by others as a' late secondary. alVecfion. "Wilh

the exception of ruiiia the eruptions in syiihilis resemble

those du(! to non-sv])hilitic causes. They are. however,

all modilied by tlieir copjiery or raw-ham colour, by nioro

or less surrounding pigme'ntalion. by their .symmetrical

arrangement, by the circular or crescentic .^hajie of the

l)atclies. by Mk^ absence of itching, by the aliscMice of the

large silveiy scales seen in ordinary jisoriasis. by their
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predilection for certain situations

—

i.e., the chest and
abdomen, the space between the shoulders, the back of

the neck, the forehead, especially about the roots of the

hair, the palms and soles, and the flexor aspect of the

limbs; and lastly, by their polymorphism— /.c., theii-

mixed character, the eruption being here papular, here

scaly, here pustular, &c. The affections of the mucous

mnnbruiics are similar to those of the skin, and are also

usually symmetrical. At first, they consist ol: mere
congestions, later of infiltrations with overgrowth and
soddening of the epithelium [mucous tuhrrch-s), and sub-

sequently of superficial ulcerations from the breaking

down of the infiltrating inflammatory exudation. Mucous
tubercles are especially common aljout the palate and
fauces, side of the tongue, lips, and check, and api^ear as

slightly elevated whitish-looking patches, giving the part

somewhat the appearance of having been rubbed over

with nitrate of silver. The ulcers, which occur in similar

situations, particularly about the tonsils and corners of

the mouth, are usually of a crescentic shape, with sharjD-

cut edges, and are quite superficial. Similar mucous
patches and iilcers may occur in the larynx or about the

anus or in the rectum.
During the later secondary stages, besides the super-

ficial eruptions and ulcerations which may still be present,

the deeper structures may become involved. Amongst
these maybe mentioned the iris, periosteum, bones, joints,

ear, and testicle. The Ij'mphatic ['glands, not onlj^ those

nearest to the primarj^ sore, but over all the body, become
affected, the posterior cervical more particularly so. This
condition is of service in diagnosis ; but as it gives rise

to no symptoms, it is generally overlooked by the patient.

Siipliilitic iritis is especially characteiized by the presence
of nodrdes of lymph on the iris, the effusion into the
anterior chamber, the comparatively small amount of

pain, and its amenability to mercurial treatment. But
the iiTegular pujiil, discoloured iris, circumcorneal zone
of congestion, photoj^hobia, and patches of pigment on
the lens, are also present as in other forms of iritis. The
pet-iostitis seldom gives rise to the distinct nodes so

commcm in the tertiary stage ; otherwise the sj'mptoms
are similar. The joint - affections are like those in
rheumatism, and exhibit nothing very characteristic.

Epididijmitis and orchilis arc occasionallj' observed, and
are then generally symmetrical, thus differing from
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the gummutous uiit'ectionh; oi' the testicle in the tertiary

stage.

The general health usually suffers, the hair becomes

thin [siji)]iilitir alojiccia), and the patient anicmic. At
times severe cachexia ensues, attended by much wasting

and prostration.

Teetiaiiy SYniiLis.—The symptoms of the tertiary

stage commonly occur after a period of apparent cure,

sometimes within a few months after the cessation of the

secondary symptoms, at other tunes not till after many
years. Occasionally, however, they may be manifested

within a few months of the primary sore, i.e., during the

period usually assigned to the secondaiy stage. Moreover,

between the termination of the secondary and the onset

of the tertiary, certain skin eruptions, enlargements of the

testicle, choroiditis, inflammations and ulcerations of the

tongue, and psoriasis of the palms may occur, and have

been .spoken of as "reminders." They are by some re-

garded as constituting an intermediary stage. The tertiary

affections proper are of a more serious nature than the

secondary, and show no tendency to si)ontaneous cure.

They depend upon chronic inilammations in various

tissues and organs, leading to the formation of grajiula-

tion-tissue {f/uiamntd). The guumiata may undergo

caseation and break down, producing when situated m
the subcutaneous and submucous tissue characteristic

ulcers ; or they mav continue for indefinite periods, or be

slowly absorbed under appropriate treatment, lea\mg

fibroid thickenings and scarrings in the capsules and

substance of the affected organs. These gummata vary

in size from a pea to a walnut, and are intimately blended

with the surrounding tissues. They consist, r(inghly. of

thi-ee zones; in the central, the cells are brenkmg down

and undergoing fattv change ; in the next zone the cells

are contained 'in a'fibrillated matrix: in the outer zone

numerous vessels ramify among the cells. The breaking

down of the central portion is attril)nted to changes m
the vessels cansing a diminution of their calibre or com-

])lete throniliosis, whereby the b]ood-sn]i]ily of the central

zone is cut (ilT and degeneration c(inseiiuen11y ensues.

Amongst the most cdnniion of llie tertiary lesions may be

mentioned"!, clirouic gummatous inflammation of the

periosteum and l)ones, leading to the formation of nodes,

caries, or necrosis, and giving rise, as when attacking the

bones of the nose, to horrible deformity; '2. gummatous
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infiltration of the sldn and mucous membrane {tiihcrcular

syphilich's) terminating in serpiginous ulceration ; [i, gum-
matous swellings in the subcutaneous and submucous

tissue which may break down, forming deep
_
ulcers the

cicatrization of which causes severe contractions, as for

instance those seen in stricture of the pharynx, glottis, and

rectum; -i, girmmata in the muscles; 5, gummata, in the

tongue, producing scarring and ulcers a]3t to terminate in

epithehoma ; 6, affections of the nervous system leading

to paralysis ; 7, affections of the arteries leading to embo-

lism or anem-ism ; and 8, gummata, followed by contrac-

tion and fibroid changes, in the liver and other viscera,

producing jaundice, cirrhosis, phthisis, &c. The various

tertiary lesicTns will be further described under diseases

of the special tissues and organs ; for those affecting the

lungs, liver, kidneys, and nervous system, a work on

medicine must be consulted. Here it must suffice to say

that the tertiary lesions are usually asymmetrical ; that

they are not, as a rule, contagious ; that they are chronic

in their coui'se ; and that they often prove fatal by
affecting important organs, as the lungs or brain, or

by causing constriction of a passage, as the larynx or

rectum.
The treatment of syphilis necessarily varies according to

the constitutional condition of the patient and the stage

of the disease. The primary sore requires no other local

treatment than the application of iodoform or black-wash
and protection from irritation. Some, however, still ad-

vocate its destruction by caustics or complete excision,

and further recommend removal at the same time of the

nearest indurated glands. The majority of Sm-geons

regard such treatment as useless, since they beUeve that

the induration of the piimary sore is merely an indication

that the disease is already established in the constitution.

Moreover, excision has repeatedly failed to prevent the

occurrence of secondary symptoms. Covstitntiunalli/,

mercury in some form is by the majority of Surgeons
thought to be necessary in all cases. It must, however,
be given with caution to strumous and tuberculous

subjects, and to persons whose constitution is impaired
by dissipation, alcohol, or bad living. It should be
withheld in chronic Bright's disease ; nor should it be
forgotten that some patients exhibit a peculiar idiosyn-

crasy, in that they are violently salivated by a grain or

two of the drug. Mercury may be given, 1, by tho
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mouth; 2, by inunction; .'5, by fumigation; and 4, by
subcutaneous injection. It is, as a rule, perhaps, best

given by the mouth, cither in the form of a pill or mix-
ture. As a pill, the green iodide in doses of a grain to

2 grains, combined with to J.- of a grain of opium to

prevent purging, may be given two or three times a day,

or the mercury and chalk powder in doses of from 2 to '6

grains, or calomel or blue-iiill may be substituted for it.

As a mixture, the perchlorido in doses of J- to of a

grain, combined with ammonia, is very useful. The
green iodide possesses an advantage, in that the iodine

prevents an accumulation of mercm-y in the system.

Where mercury given by the mouth causes much irrita-

tion of the bowels, it may be used in the" form of an
inunction, half a di'achm to one drachm of mercuiial

ointment being rubbed into the inner part of the thigh or

the axilla night and morning, the pai'fs being thoroughly

washed every day to prevent the ointment accumulating
in the sweat ducts, &c. This is a rapid way of bringing

the patient under the influence of the drug, as is also

fumigation with calomel or other preparation of mei'cury,

though this latter method may be followed by violent

salivation. Subcutaneous injection appears to possess no

special advantages over the other methods, and is apt to

cause sores or abscesses at the jioint of puncture. The
effects of the mercury should bo judged by its action on

the primarj' sore and secondary affections. Tnder its

influence the indimxtion of the sore rapidly disap]X'ars,

and the rash fades. It .should never b(; pushed beyond

causing a slight soreness of the gums, the formation of a

red line on their free margin, and tenderness on biting.

Should salivation occiu-, the mercury should be imme-
diately stopped, a gentle purgative given, the mouth
rinsed with a gargle of chlorate of ]iotash, and iron taken

internally. The mercury should also be int(>rmittcd for

a few weeks or so at a "time if symptoms of de])rossion

come on. During tlio mercurial course the patit'ut should

avoid chills and abstain from alcohol, frosh finiit. and

food liabl(! to disturb the digestion and si^t up diarrhtva.

The mercurial course may with a<lvantage be continued

for a year or more, iind on its terininalion iron, tonics,

and cod-liv(;r oil should be given, whilst change of air

a-nd the baths of Aix-la-( 'lia])elle or ]Iarrogate will be

found beneficial. If mercury cannot 1)0 taken oris

contra-indicati'd, iodiili' of iiotassiuni with a tonic treat-
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ment may be tried. During the secondary stages mercury
should still be continued internally. Locally, condylo-

mata are best treated by dusting them with equal parts of

calomel and oxide of zinc, under which they di-y up very
rapidly. Mucous taibercles about the fauces may be
gargled with black-wash ;

superficial cracks and ulcers

on the lips, tongue, &c., may be touched with a strong-

solution of nitrate of silver, or a lotion of bicyanide of

mercury or chromic acid. Iritis should be energetically

treated by mercury, or if this is ab'eady being given, the

dose should be increased, whilst locally atropine should be
di'oi^ped in the eye, and if there is much pain and the

congestion is acute, leeches or blisters should be applied

to the temple. In the tertiary stages iodide of potassium
has the most marked effect. It may often be advan-
tageously combined with ammonia, quinine, iron, or

cod-liver oU, or even with small doses of mercui'j' if the

affection jDroves intractable. If badly tolerated kola
chocolate may be given with it, or iodide of sodium or

ammonium substituted for it ; but the ti'eatment of

tertiary syphilis will be referred to more in detail under
the Diseases of Tissues and Organs.

Should phagedfena occur, it must be energetically

treated by the continuous hot bath, or the destruction of

the ulcer with the fuming nitric acid or acid nitrate of

mercury.
Congenital or inherited syphilis is syphilis trans-

mitted to the offspring by one or both of the parents, and
must bo distinguished from syphilis contracted by the
infant coming in contact with a chancre on the genitals
dui'ing birth, which would be a case of acquired syi)hilis.

Cause.—The poison is transmitted through the sperma-
tozoa of the father, or the ovum of the mother, and not
by direct inoculation and the formation of a primary
chancre as in the acquired form. Symptoms.—The child
is usually born healthy, and though the vii'us is present
in the system, the disease does not manifest itself as a
rule till the fom-th or sixth week. In rare instances,
however, infants are born with well-marked signs of
syphilis ; and at times the affection does not show itself

till much later in life. But in the latter case the symp-
toms are those of the tertiary stage, not those of the
secondary stage delayed. The symptoms in a typical
case usually set in with a chronic catarrh of the nasal
mucoixs membrane, popularly known as the snir/Jles, fol-
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lowed by a r.asli on coi'taiii parts of tho Lnclj', and muooTis
tubercles and superficial ulcerations about the mouth and
anus. The catarrh may simulate merely a cold in tlio

head, or be attended with a muco-purulent discliar^re,

and cause obsti'uction to I'cspiration and difficulty in

sucking. The eruption, like that of the secondaiy .stages

of acquired syjihilis, is symmetrical, and of the same
peculiar coppery or raw-ham colom-. It is most common
about the nates and genitals, where it is usually erythe-

matous in character, and on the pahns of the hands and
soles of the feet, where it is commonly squamous. But
it may be paj^ular and at times bullous, or pustular. A
well-marked mucous tubercle or condyloma about the

anus is pathognomonic of the disease. These symptoms
are freqiiently, though not invariably, accompanied by
marasmus and wa.sting, the child looks shrivelled and
old, the .skin earthy and dry, whilst the hair may fall off,

and the nails, iris, periosteum, and bones may be affected

as in the acquired form. At this i^eriod death is far

from uncommon. Usually, however, and especially under
a mercurial coiu'se, the symptoms gradually subside, and
by the end of the first year disappear altogether and no
further manifestation of the disease may occur through-

out life. But frequently after several years of immiuiity

certain tertiarj^ afiections show themselves, the chief of

those being interstitial keratitis, periostitis, and osteitis,

followed by necrosis, disease of the ear often ending in

total deafness, ulceration about the palate, chronic syno-

vitis of one or more of the joints, and the fonnation of

gummata in the -^-iscera, testicle, i?cc. Along A^•ith these,

certain important diagnostic sjnnptoms, tho result of the

former secondary lesions, may be present, viz., 1. a de-

pressed and widened condition of th(> bridge of the noso,

duo to the influence of the nasal catarrh upon the de-

velopment of tho nasal bones and .se])fuin : 2. radiating

scars about tho angle of the mouth, the result of iho

cicatrization of the former ulcers (///'^(////(^(o/'.s- /?»f.'i)
; ;5,

a pecubar conformation of the .skull, the result of tlic

])revious bone-lesion, consisting chic^lly in a furrow above

tho eyebrows, a S([uar(^ forehead, and prominent frontal

eiiiinencos ; and 1, a cliaracteristic a])iiearanee of the

permiinont central incisor teeth, con.se(iuent u]ion Iho

action of the stomatitis u])on Iheiii whili^ yet soft and

uncut. The distinctive sign of syphilis in those teeth is

a sllLfht crescentic netrh in the biting edge (1''ig. .")).
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They are also generally dwarfed, especially in width,

their angles are rounded off, and their sides convex in

outline {2V(j;jc'd tedh). These appearances must be dis-

tinguished iroui those due to the action of mercurial

stomatitis, the teeth so affected showing horizontal

markings, or honeycomb-like excaTations in the enamel
(compare Figs, o and 6).

The bone-losions of congenital S3qihilis were until

recently overlooked, or confoimdod with those of rickets,

which they much resemble. Two forms are described,

the ostcophytic and the utrophic. In the ostcophyiic the

cranial bones present localized and symmetrical thicken-

ings {Parrut's nodes) in the region of the frontal and
paiietal eminences {tlio natiform or Iwt-crnss-biin-like

skulf), and the long bones subperiosteal enlargements.

In the atropliic the cranial bones, especially in the occi-

pital region, are thinned or locally absorbed, so that the

brain is only covered at these spots by a thin membrane
[osttoporosis, rraniotabcs), and the long bones are enlarged
at then- epiphyses by the production of ill-formed bone
and the absorption of the normal bone. These lesions are

usually transitory, and generally give rise to little incon-

venience ; but at times separation of the epiphysis may
occur, with inflammation of the neighbouring joint; and
when several bones are affected, the child may be so chary
of movement on account of the pain it causes that infan-

tile paralysis may be siinulated.

Treatment.—In the early stages mercury generally acts

like a charm. It is best administered as an inunction by
putting half a drachm of blue ointment on the binder of

the child and allowing it to be thus rubbed into the skin.

Or it may be given in the form of mercury and chalk in

doses of from half to one grain, birt is then apt to cause
diarrhcca. Mercury, however, should be given with
caution if there is much mai'asmus, and discontinued as

soon as the sj^mptoms have cleared up, lest mercurial
stomatitis be induced and the permanent teeth suffer in

consequence (Fig. G). The child should be well and
carefully fed during the mercurial course, and small doses
of cod-liver oil may often bo taken with advantage. If

the mother is imable to suckle the infant it miist be
brought u}) by hand, uot by a wot nurse, for fear of her
nipple becoming affected with a primary chancre, a
danger the mother herself does not run, even although
.she has exhibited no signs of syphilis. This inability of

W. L'
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an infant with inlieiitod sj'pliilis to allect its own mother

(spoken of as Culle-s Iulu) was formerly thought to he a

proof that the mother had suffered from syphilis whilst

the foatus Avas in utero. In some instances this has no

doubt been the case, lint in other mstauces she has shown
no signs of syphilis during gestation, and there has been

reliable evidence that she hadnothad thedisease previously.

The explanation offered by the followers of M. Pasteui- is

that the syphilis of the i'cotus has protected the mother.

Fii!. :j.—Syphilitic teetli

(aftur flutcliiusoD).

Fig. G.—^[ereuriul tcetii

(after Hutehiusou).

In the later stages of congenital syphiHs. as in those of

the acquired form, iodide of potassium is indicated, and

may fretxnently be advantageously combined with small

doses of mercury, where the later lesions, as is too often

the ca,se, ])rove intractable. Lastly, should syphilis be

suspected in either of the parents during the i)criod of

gestation, mercury should be admiuistereil to the mother;

whilst a caiiticjn should be givt'U to fioth parents after the

birth of a syphilitic infant for the sake of any future oft'-

spring.

H.lOiEOl'IMLIA.

ILl^MonriLlA, or tlm hremorrhagic diathesis, is a con-

dition in which bleeding is prone to occur spontaneously

or on the slightest ])r(ivocati()n, and is very dillicult to

arrest. The ca,usi' is uuknowii. Tbe a ll'ection, however,

ap])ears to be bcivditiirv ; it often occurs in members of

the same family, and nJarly always in thojnales, although

it is almost invariablv transmitted tlinmgli the female

line. The ]i;i1]i(ii()gv n'f tlie disease is obscure, and except

that the arteries 'llave been fouud thin, and the left
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ventricle liypertrophied, nothing abnormal lias been dis-

covered either in the tissnesorin the blood. The bleeding
may be started by the most trifling injury, such as a mere
scratch of the finger, the extraction of a tooth, or a bite

of the lip or tongue. Or it may occur spontaneously,
when it is sometimes preceded by flushings of the face
and throbbing of the arteries, and then commonly takes
the form of epistaxis, or of extravasations beneath the
skin,_or of bleeding from the gums or intestines, or of
effusion into a joint. When the result of a traumatism,
the blood, except a large artery is wounded, oozes from
the injured siu'face in a stead}', continuous, and uncon-
trollable stream. The bleeding may last for weeks and
then cease spontaneously, leaving the patient in an
anoemic condition, from which, however, he may speedily
recover ; or it may terminate fatally. Successive attacks
are common at varying intervals, and to one of these the
patient generally succumbs. Should, however, he survive
the period of puberty, there is a fair chance of the
tendency to bleed decreasing with advancing years. The
treatment consists in placing the patient at perfect rest in
the recumbent position, and in elevating the part when
the bleeding comes from a limb. Ligature, the actual
and galvanic cautery and acupressiu'e only do harm by
increasing the size of the wound; and cold, in the
form of ice, is of doubtful benefit. When the blood
comes from a tooth-socket a plug of perchloride of iron
may be applied. Internally, such drugs as ergotin,
acetate of lead, gallic acid, and sclerotic acid, are recom-
mended, but do not appear to have much power in con-
trolling the bleeding.

TUMOUllS.

A TUMOUR, as generally understood, is a swelling in
some part of the body, not depending upon inflamma'tion
or mere hypertrophy of pre-existing tissue, and showing
no tendency to undergo spontaneous cure or to yield to
the action of medicines. In strurMre a tumour consists
of elements resembling those of the normal tissues of the
body either in tlie mature or in the immature state. Thus
a tumour may be composed of bone, cartilage, fat, &c. ;

or of cells like those constituting the epithelium; or of
el(;nients indistinguishable from the rudiuKjutary tissues

l- 2
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found ill the embrj-o. A tumour may resemble and ('on-

tinuo to grow in the tissue in -which it originates,

merely displacing the surrounding tissues, as for oxaniijle,

a fatty tumour growing in the subcutaneous fat. It is

then called homologou.-i. Or a tumour may originate in

one tissue, and retaining the type of that tissue, invade

another, as an epithelioma infiltrating connective tissue,

muscle, or bone ; it is then spoken of as heterologous.

Homologous tumours have generally the structiu'e of the

mature tissues of the body, as fibrous tissue, fat, bone,

&c., and are usually innocent. Heterologous tumours,

on the other hand, commonly consist of cells like those

of the more lowly organized or immatm'o tissues [epiihe-

liiim, enihnjonic tissue), and are generally malignant. The

lower the organization of a tumour the greater, as a rule,

is its malignancy, although, as pointed out by Mr. Butlin,
'

' tumours of similar structiu-e differ widely in their power

of mischief according to the part of the body in which they

originate."

Development.—All tumours are believed to arise by the

multiplication of pre-existing cells, and to retain through-

ovit their growth the type "of the cell from _ which they

spring ; hence they are spoken of as connective-tissue or

as epithelial growths, according as they originate in the

connective tissue or in the epithcHum. Tumours arising

in the connective tissue at first consist
_

entirely of small

round cells, with a scanty amount of intercellular sub-

stance; that is, they resemble embryonic conncctiyc

tissue. They may retain this structure throughout their

course [sarcoma), or they may become more highly de-

veloped and assume the structure of the more specialized

connective tissues. Thus, tibrificution may occur
_

and

the tumour take the form of mature
^

fibrous tissue

(JiliroiiKi) ; or chondrification or ossification may ensue,

or fat be deposited in the colls, and tlie tumour become

indistinguishable in structiu'e from normal cartilage,

boiu! or fat {enclio)olroma, osteoma, lijxmni). Tumours

si)ringing from ei)itheliiiin not only retain the character

of einthelium, but likewise that of the sjiecial f.irm of

epithelium from which they are derived. Tluis tliry

resemble scpia.mous ei)ithelium when derived from tlie

skin, spheroidal epithelium when from a gland.

fVn/.sT.— Little is actually known of the etiology of

tumours. Some forms however ajipear undoubtedly to be

due to loriil ruiiM's, such as l.loiig contimu'd irrilali.m ;
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2, chronic inflammation ; and 3, injury; but whetlier
t]iese conditions are in themselves caijable of producing
tumours unless the j^atient is otherwise in some unknown
way preclisposed to tumour-formation is still perhaps open
to question. The presence in the completely developed
tissues of embryonic remains which from some un-
explained cause have taken on active growth later in
life, and the action of some unknown form of parasite
or ferment are also regarded by some pathologists as local
causes. Tumom-s have further been ascribed to sucb
constitutional causes as hereditary predisposition, the
activity of tissue-growth in early life, the slow degenera-
tion of advancing age, and the lessened resisting power of
the tissues that may be occasioned by such depressing
influences as grief, anxiety, or mental strain. Eesidence
in certain localities is considered by some observers to
be a predisposing cause of some forms of malignant
tumour.

Clinical co^trse.—Clinically, tumours are spoken of as
innocent and malignant. I. Innocent tumours as a rule
grow slowly, and resemble the fully-formed tissues of the
body, and usually those amongst which they grow. They
are generally encapsuled, circumscribed, and freely
moveable, merely displacing the tissues around, not
infiltrating them. They do not involve the lymphatic
glands, nor become disseminated in distant organs

;

neither do they recru- if completely removed. They may,
however, attain a large size and destroy life by pressing
upon a vital organ, or in other ways interfering with its
functions. II. Malignant tumours, on the other hand,
grow rapidly, do not resemble the fully-formed tissues in
structure, and ditfer markedly in appearance from the
tissues in which they grow. They are generally non-
oncapsulcd and infiltrate the surrounding parts, whether
these be inuscle, fat, bone, &c., and "in consequence
become more or less fixed and adherent. They frequently
involve the lymphatic glands, and become disseminated
through the body by means either of the lymph- or blood-
stream. They usually recur after removal, in the scar, in
the corresponding lymphatic glands, or in internal orga'ns,
and sooner or later give rise to a general cachectic condition
known as the cancerous cachtxia. Death is cominonly
due to exhaustion caused by the local vdcoration, htcmor-
rhage and pain, combined with the mental distress, and
the general interference with nutrition induced by the
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rapid growth of the tumour and it.s dissemination through

internal organs.

Secondary clidrKjcs are common in tumours, especially in

those of more rapid growth. Thus a tumour may become

inflamed, or may ulcerate, or undergo fatty, mucoid,

colloid, pigmentary, or calcareous degeneration ; or as the

result of these changes, or of htemoi'rhage into its sub-

stance, cysts, or, more rarely, circumscribed abscesses, may
form in its interior ; or the whole tumour may undergo

necrosis, and, in exceptional instances, slough away.

Recurrence and dissemination.— Local recurrence is

probably the result of some of the tumour-elements

having escaped removal, and maj' take place in the scar,

or in the tissues immediately around. Reproduction in

the neighbouring lymphatic glands is belie^-ed to be due

to the tumour-cells becoming arrested, in the lymph-

sinuses ; dissemination in more distant tissues and organs

to the tumoiu'-cells being carried by the blood-stream

(which they may enter either directly, or iudii-ectly by

the lymph-channels) to these parts, where they become

lodged and form starting-points for secondary growths.

Secondary growths, whether in the glands, or elsewhere,

resemble in structiu'e the primary tumoru'.

Classification.—T^wmowi-A are here classified, partly ac-

cording'to their supposed origin, and partly according to

their anatomical structure. Thus, tliey may be divided

into :

—

I. MesoUastk or connective- tissue tumours, which are

such as spring from the connective tissue. These may be

subdivided into:—A. Those of the type of fully-formed

connective tissue, i.e., fibrous, cartilaginous.
^

fatty,

osseous, and mucous tissue: (1) Fihroma. (2) Knchon-

droma, (3) Lipoma. (4) Osteoma, and (.')) jrij.roma. Vk

Those of the type of the higher complex connective

tissues, i.e., muscle, nerve, blood-vessels, lymphatic

vessels, lym])hatic glands, painlhe and secreting glands :

(1) Mifoina, (2) Neuroma. (;5) Anijloma. (-1) L>/mphau<iioma,

I'.irmidioma. (0) Papillnma. and (7) Ademana. C.

Thoso"of the ty])e of embryonic cimnectivo tissue: (1)

J!nunil-rc/f,d sarcoma. {'2)
' Spiudlc-cilhd sarcoma,

jMi/eloid .'iaroma.

II. I'ijiililtistir aud lnj]H<],laslic tumours, whifli iin^ such

as art! composed of cells like eiiitliclium. Tliey are

divided into :—A. Acinous or s])]icroiilal-ctIled t'lirci-

noina : (1) /fard, sci'rr/aius, or chronic carn'uoma ; (2) ^ojt.
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encephaloid, or acute carcinoma and (3) Colloid carcinoma.

B. Epithelial carcinoma : (1) Squamous -celled epitlielioma,

and (2) Columnar-celled or cylindrical epithelioma.

III. Tumours in which e'pihlastic, hypohlastic and meso-

hlastic elements are combined. A. Teratomata, a rare form

of tiimoiu- found occasionally in the ovaries and testicle,

containing boue, liair. tcotli, &c.

I. MESOBLASTIC OR COXNECTIVE-TISSUE TUMOURS.

A. Tumours of the type of/ally-formed connectine tissue.

Fibromata or fibrous tumours consist of fibrous

tissue, whicli may vary in density from the firmness of a

tendon or ligament to the soft consistency of the sub-

Fin. 7.—Fibrous tiimonr. Firm vnviety.

cutaneous tissue. They are quite innocent, grow slowly,
do not retimi if completely removed, and are usually
surrounded by a distinct capsule.

Structure.— The firmer varieties (Fig. 7) consist of dense
fibrous tissue, intermixed with but few elastic fibres and
connective-tissue corimscles. The fibres, as a rule, are
variously interlaced without definite arrangement, though
in some fibromata they form concentric circles around the
blood-vessels. On section they appear firm, smooth, and
glistening, and of a greyish-white colour. The vessels
are usually .small, thin-walled, and not numerous, though
certain of the fibromiita {vaso-pharyn</eal poli/pi) are -very
vascular, and arc permeated by Inrgo cavernous lilood-

spaces. The soflcr varieiirs, formerly called fil)ro-cellular
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tumoiu's, consist of loose succulent fibrous tissue, and

often contain liirgo and numerous blood-vessels. On
section they appear yellowi.sh, ,f,'listening, semi-ti'ans-

parent, and gelatinous, and a serous fluid can be .^quf-zed

out from the cut surface.

Secondary changes.—Calcification, ulceration, and mucoid
softening.

Usual seats.—Filjromata may grow from tbc connective

tissue anywhere, hnt the harder forms are chiefly met
with iu the periosteum, especially that of_ the jaws

{fibrous eionlis), in the uterus where they are intei-mixed

with uustriped muscle {myo-fihruma), in the neuiilemma

of nerves {false veuroiim), on the termination of nei-^-es

{painful subcutaneous tumour), and in the naso-pharynx

Fig. S.—Fatty tumour.

and rectum {fibrous polypus). The snfirr forms grow_ from

the subcutaneous and submucous tissue, and the inter-

muscular septa, and arc most frequently met with in the

scrotum, labium, and scalp. The loose-textured, large and

often pendulous growths, occurring in the subcutaneous

tissue, and known as in-zis. and the small, sessile, or

partially-pedunculated tumours scattered over the body

in the condition known as violhi.-^ruui Jihrosuu). are varieties

of soft ilbromatii.

Tho .sii/vs and iliia/nosis of fibroniala vary according to

their situaiion. and will be again referrrd In under the

diseas(!S of the various regions in whicli they occur. Tlio

lirni libromata are usually oval nv globular, snioolli. pain-

less unless attached to a" nerve, moveable, very linn and

ha,rd, and generally single. The softer forms are smooth.

gl(d)ular, elastic," soft' and painless. esi>eci:illy when

growing about tin- senitum nr labium: iliiughy. non-

elastic,' moveabli', i)eiididous. and lleshy when occurring

!is wens.
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Treatment.—When practicable they should be removed.

LiroiiATA or fatty tujiours are composed of fat

like that normally found in the body. They are innocent,

and grow slowly, but may attain a large size, and do not

return on removal. They are most common in adult life.

Htrudnre.—They consist of masses of fat bound to-

gether by delicate connective tissue and blood-vessels,

and are surrounded as a rule by a thin capsule, which is

attached by fibrous septa to the skin. The microscopical

characters are seen in Eig. 8.

Secondary changes.—Mucoid softening, inflammation

with adhesion from pressure, and, very occasionally,

ulceration and calcification.

Usual seats.—They are most common on the shoulders,

back, and nates, where they have been attributed to

irritation or pressui-e, as by the braces, the sitting pos-

tiu'e, &c.

Bifjns and diagnosis.—They form circumscribed, lobu-

lated, semi-fluctuating, painless, soft, inelastic tumours,

generally single, but occasionally multiple. They may
be distinguished from a chronic abscess, a bursa or cyst,

the swellings for which they are perhaps most likely to

be mistaken, by the edge slipping from under the fingers

when the side of the tumour is pressed upon, by the

dimpling of the skin when pinched up between the thumb
and fingers, and by the non-escape of fluid on punctm-e
with a grooved needle. They sometimes, when gravity

favoiu's it, shift their site by slipping down in the connec-
tive tissue. This is most common in the spermatic cord, a

lipoma here having a tendency to sink down into the

scrotum. A diffuse variety of lipoma is sometimes met
with in the form of symmetrical masses of fat at the back
of the neck and below the chin. This variety is mostly
seen in stout men aliove middle age, and especially in

those who arc addicted to alcohol.

Treatmeid.—The capsule should be freely opened, when
the tumour will usually readily shell out. The diffuse

form should be left alone ; for such, liquoi- potassas in

small doses for long periods is said to do good.

ExCirONDROMATA, Or CARTILAGINOU.S TUMOURS, COUsist

of cartilage, and, when pure, are quite innocent, grow
slowly, and do not i-eturn on removal. Cartilage, how-
ever, is frequently developed in sarcomatous tumours,
and it is prol)fible that the malignancy which onchon-
dromata have at times apparently exhibited may have
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been due to the presence of sarcoma elomonts which wre
overlooked.

Striicfnre.—Cai'tilaginoiis tumoiirs are generally en-

capsTiled, and, when large, are often lohnlati.-d. They
may consist of a single mass of cartilage, without visible

partitions, or of numerous small clustered masses bound
together by connective tissue and blood-vessels. On
section they are translucent, blui.sh-grey, pinkish--white,

homogeneous or coarsely granular, and frequently mapped
out into irregular lobules. They usually consist of

hyaline- or fibro-cartilage. The microscopical characters

of typical examples of the hyaline and fibrous varieties

are seen in Fig. 9.

Scrtmdary (7iay)(/es.— -Calcification, ossification, mucoid
softening with formation of cj'sts, and ulceration.

U.iuaJ ."fm/.f.—(1) The bones, especially the phalanges of

the fingers and sometimes of the toes, the lower end of

the femur, and the head of the tibia and humerus, and

(2) the parotid gland. Enchondromata may also occur in

the suljcutaucous tis.siie and the testicl(\

The .Vf/n.H and diaciuoKi:^ will bo given under Tumours

of ]5one and I'arolid' gland. Hero only ne(-d it bo said,

that their eliiel' ehariieterislies are their extreme hard-

ness, smoodi or lobulated surface, and slow growth. Th(n'

are usually single, except in the kinds, where p'nerally

.severiit fiiigei's are a1b>cled. -At limes 1liey are (>f a

softer coiisisleney ill iilaces owing 1" miic<iid softening,

and at times ()l''ra])i(l growlli, but in Ibe latter ease it

Fir,, fl.—Cavtilaginmis Tmnour.

Upper lialf Ii.valine ;
lower half iiln-ous.
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is probable that tbey contain sarcomatous elements.

Although they may occur at any age, they are most

common in the young.
Tnatmeni—TheY should be removed where possible.

OsTEOJiATA or OSSEOUS GROWTHS consist of true bone.

They very rarely occur except in connection with bone

or cartilage, and' will again be referred to under diseases

of bone. Those growing in connective tissue apart from

bone are probably other tumours, or structui'es such_ as

cysts, tendons, and muscles, that have undergone calcifi-

cation or ossification.

Myxomata or mucous tumours consist of tissue re-

sembling that found in the umbilical cord and vitreous

Fig. 10.—Myxomatous Tumoiu-.

humour of the eye ; but many of the growths that were
formerly claimed as mj'xomata would appear to be fibro-

mata, sarcomata or enchondromata undergoing mucoid
softening. Pure myxomata are innocent tnmoiu's and
do not return if completely removed, but they may attain

a large .si/e.

Btrurtiire.—They consist of a soft gelatinous semi-
translucent material, enclosed in a loose capsule of con-
nective tissue, and intersected by bands of fibrous tissue.

On section, they are of a pinkish or yellowish-grey
colour, and of a soft gelutinoiis consistency, often almost
diffluent ; whilst a tenacious and glairy fluid containing
large quantities of nuicin oozes away from the cut sur-

face. Under the microscope there are seen round and
spindle cells and stellate cells with branching processes,

the processes forming a delicate stroma in the meshes
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of wliicli the liomogenoovis, gelatinous basis-substance is

contained (Fig. lOj. Tim round and spindle cells vary in
number, and ai'e not shown in the diagram. Fibi'ous
tissue, fat, cartihige, and sometimes adenomatous arid

sarcomatous elements may likewise be present ; but it is

questionable in these cases whether the tumour should
not be regarded as a soft fibroma, lipoma, enchondroma,
sarcoma, &c., undergoing mucoid degeneration.

Sccondai-y diaiKjcs.—Fatty degeneration, inflammation,
irlceration, and the formation of blood-cysts owing to

rujiture of the capillai'}' vessels.

Usual seats.—They are most often found in the nose,

where they constitute the gelatinous polyims. They are
also found in the adipose, subcutaneous, submucous, and
subserous tissue, and occasionally in the periosteiun and
medulla of bone and neurilemma of nerves.

Signs.—Excejrt when forming polypi, as in the nose,

they resemble fatty and soft fibrous tirmours, from which
they cannot be diagnosed with certainty. The so-called

gelatinous or mucous polypus will again be referred to

under Diseases of the Nose.

Treatment.—Eemoval where practicable.

B. Tumours of tlie type of the liifjltcr connrclii-e tissues.

The myomata or muscle tumours consisting of non-
striated or even of striated mTiscular fibres : the ueuroinatu

consisting of true nervous tissue, either the grey or the

white; the oiuiiomata, or n;ovi; the Ii/mji/ion'/iomata con-

sisting of dilated l^^mphatics, and the h/mpJicmafa and
lyviyhadeiwmata consisting of lymphatic glandular tissue,

will receive no further attention here (see Xa ri, Diseases

of Nerves and Lymphatics). Un-striped nuiscle tissue, it

maybe said, however, is frequently found in the so-calhnl

filu'oid tumours [myo-Jihromata) of the uterus, of whidi.

ituleed, it often forms the chief ])art. It is also foinid in

the clu'onically enlarged ])rostate.

Fai'ILLOMATA or WAirrv and VUJ.ors i TMdriis resemble

in sti'ucture the papilhe of the skin and nuu'ous mem-
In-ane. They include warts, condylomala. and mucous
tubercles, and scnne forms of so-called villous luiiionrs.

They arc innorent growths, rarely attain a ];irgo size, and

only occur in Ihc skin and nuicous jnt^mbrane. In old

]>co]il(', liowe\'rr, A\'arly growths arc .\\\\ to degenerate
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into epitlielioma ; and Tillons growtlis in the bladder may
destro}"- life by the hcomorrhage to which they frequently

give rise.

Structure.—Thej all agree in that they resemble hyper-

trophied simple or compoimd papilla?. Thus, they con-

sist of several layers of connective tissue surrounding one

or more central blood-vessels, and are covered by one or

marry layers of epithelium resembling that natural to the

part from which they spring. The epithelium, however,

never penetrates the connective tissue — a point that

serves to distinguish thenr pathologically from epithe-

lioma, which in many respects they resemble in structure.

The ivarts and luarbj growths, which form circumscribed

tumours or cauliflower-like masses often of considerable

size, consist of one or more enlarged papillse covered with
several layers of horny epithelium, and contain as a rule

only a few small blood-vessels. The coiuJi/Iomata and
mucous tubercles, which occiu' as flattened elevations of the

skin and mucous membrane respectively, also consist of

enlarged papillfe, but the epithelium covering them is

moist and sodden, and the connective tissue, as might
be expected from their rapid growth, is abimdantly in-

filtrated with small roimcl cells. They are always the

result of syphilis. The villous tumours, which form
delicate branching growths resembling the villi of the

chorion, are also classed by some pathologists as papillo-

mata, even when thej^ grow from parts as the interior of

the bladder where no papillre exist. In such situations

they spring from the sub-epithelial connective tissue, and
owe their papillary shape to the arrangement of the

connective tissue and epithelium around the blood-vessels.

The latter are often dilated and numerous, and frequently
give way, leading to serious hiTemorrhages. The epithe-

lium covering them forms a delicate layer, and may often

be rubbed off or washed away by the urine.

Usual seats.—Papillomata in the form of warts and
warty growths, are of most frequent occurrence in the
skin, especially of the hands and genital organs, and in
the lai'ynx. As condylomata and mucous tubercles, they
occur about the anus and genitals, and on the mucous
momljrane of the mouth and throat. The villous growths
are met with in the bladder, rectum, and larynx.

Secondary chayujes. — Pigmentation, ulceration, and
atrophy. As age advances, the epithelium in the case
of the warty gr-owths is liable to invade the underlying
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connective tissue, the papilloiua being thus converted into

an epithelioma.

The signs, diafjnosis, and Ireutmeid of the different

varieties of papillomata are given imder tlie head of skin,

syphilis, bladder, rectum, and larynx. All that need be
said here is that warty growths, esj^eciallj- in some
situations as about the genitals, maj' greatly resemble
epithelioma, from which, however, they may generally be
distinguished the absence of induration at theii' base,

slower growth, non-implication of the glands, the probable

Fia. 11.—Adenomatous Tumour.

history of venereal disease, and by their occurrence

usually at an age youngei' than that at whicli epithelioma

is commonly met with.

Adenom.vta or glaxdt'lai; Tr.Morus are innocent

growths resembling secreting glands in structure, and
only grow in connection -n-ith pre-existing glandular

tissue. They are divided into the aduons and tubular,

according as they resemble one or other of these glands.

Tlie aduons wri'di/ consists of acini, lined with s]iheroidal

epitlieliuiu, and communicating witli each other liy duct-

like channels. The acini are clustered in twos, threes, or

more, and are separated and l)ound together by connective

tissue, in which tin; vessels ramify, i'ure adenomata are

rare, tlic; scanty amount of intertulnilar and interacinous

connective tissue in such being more often reiilaced by

fibi'ous tissue {(idnia-Ji hromti), or liy mucous tissue [adcuo-

iinj.nnii.'i), or l)y sarcimiatous elements (<tdriio-sairo>na),

or by a combination nf two or more of the above tissues
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{adenti-fibro-saraima, adeno-myxo-surcoma) ; whilst at times

the acini or ducts become dilated into cysts, in which
proliferating growths {iiitraci/stic fjroiuihs) may project.

The tnmom'is then spoken of as an adeno-cyskyiiia, ci/sio-

sarcoma, &c., according to the character of the intertubular

and interacinous connective tissue. The microscopical

appearance of an adenoma is shown in Fig. 1 1

.

The tnbidar advnonuda resemble the tubular glands

;

they are most common in the mucous membrane of the

intestine, where they form papillary or polypoid growths.

Both varieties are distinguished from carcinoma, in

that the epithelium does not penetrate the basement
membrane and invade the connective tissue.

Usual seats.—The acinous occur in the mamma (where

they are generally of the adeno-fibromatous form), the

lip. the prostate, the thyroid, parotid, and lachrymal
glands, and the sebaceous glands of the skin. The
tubular occur in the intestine, especially the rectum.

Smmdary changes. — Cystic degeneration consequent
upon mucoid softening, and fatty degeneration of the

epithelium.

Signs, diagnosis, and trmtmeid. See Diseases of the

Breast, Rectum, &.c.

C. Titni/mrs of the tyj^e of embryonic connective tissue.

{Harcomata.)

Sarcomata constitute a group of tumours resembling
in structure normal embryonic or immature connective

tissue. They include the fibro-nucloatcd, flbro-plastic,

myeloid, and recurrent fibroid tiuuours, and many of the

so-called cancers of the older pathologists. Normal em-
bryonic tissue in the course of development may become
fibrous tissue, cartilage, bone, &c. The sarcomata, how-
ever, retain the structure of embryonic tissue throughout
their life-history ; and although in jjlaces, and indeed, in

some instances in the greater part of the tumour, de-
velopment may jiroceed, as in the normal growth of the
body, to the formation of fibrous tissue, cartilage, or bone,
yet the circumferential or growing parts of the tumour
will always be found to consist of sarcoma elements.
Hence the importance of examining the growing part lest

a sarcoma which has undergone chondrilication, ossifica-

tion, &c., be pronounced a cartilaginous or osseous tumour.
The sarcomata present the most diverse charactei's, both
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as regards their structure and their clinical behaviour,

but have the following in common:— 1. The cell.s of

which they are composed consist of masses of protoplasm

without distinct cell-wall, and contain one or more

nuclei. 2. Each cell is surrounded by a varying amount

of intercellular substance which has no definite ai-range-

ment, and does not form alveolar spaces as in carcinonia.

3. The blood-vessels have very thin walls, and ramify

among the cells, not in the stroma as in carcinoma;

indeed, they are often mere spaces bounded by the cells

themselves; hence the frequency with which ha^^mor-

rhagcs occur in. the substance of the growth. 4. l)issemi-

nation usually takes place by the blood-vessels (not by the

lymphatics, as in carcinoma), a fact which may probably

be explained by the above-mentioned relation of the

vessels to the cells. 5. The secondary growths, when

dissemination occurs, are, as a rule, like the primary, and

are most frequent in the lungs. 6. Sarcomata grow by

invading the surrounding tissue, and generally rctm-u

locally after removal, probably because some portion of

infiltrated tissue has been left. 7. They do not, as a rule,

affect the lymphatic glands, except when they occm as

primary tuniours in such glands, or when they grow, as

pointed out by Mr. Butlin, in the testis and tonsil, when

implication of the glands is the rule rather than the

exception. S. Thev are of most frequent occurrence m
youth and early middle life. 9. Their cut section, when

i'resh, does not yield a milky juice like that obtained on

scraping a carcinoma.
. „

In their simplest form sarcomata consist of small round

cells resembbng leucocytes, embedded in a very scanty

amount of homogeneous intercelhilar substance traversed

by delicate loops of capillarv vessels; in fact they
_
so

closely reseml)le the granulation-tissue of inilaimiKition

as to bo microscopically indistinguishable from it. In the

hi--hnr forms the colls become elongated and of a .«]undlc

shape, and the intercellular substance may .«h()w an

attoini)t at fibrillation ; or fibrification. chondniicalion or

ossification mav eiisiK^ and indeed in some instances may

proceed to such an extent that the whole tumour ai)pears

composed of fibrous tissue, cartilage or bone, and it may

only be at the growing edge that the sarcomatous elements

are" discoverable. Notwithstanding such changes llio

tumour will continue to display its malignancy m that

it still invades the surrounding tissues, or becomes iIjs-
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seminatei through internal organs. Sarcomata that
have thug undergone ossification, are often spoken of as
ossifying so.rcomafn. Ossification, however, is seklom
met with except in sarcomas in connection with bone,
and although it may then occur in all varieties, is most
common in the spindle- celled and mixed forms. The
new bono spicula usually grow into the tumour at right
angles to the shaft of the bono, and are surrounded by
sarcoma tissue ; whereas in the true osteomata the bone
spicirla are parallel to the shaft, and are surrounded by
cartilage or periosteum.
Sarcomata may be divided into four chief groups (a) the

round-celled, (&) the spivdle-celled, [r) the (jiant-ccllcd or
myeloid and {d) the mixed-celled.

(a.) The houxd-celled sakcomata usually occur as
soft, vascular, and very rapidly growing tuniours, and

Fill. 12.—Round-celled Sarcoma.

often attain a large size, and quickly become disseminated
through distant parts of the hody and through internal
organs.

Structure.—They consist of round cells like leucocytes,
varj'ing in size in different tumours, and embedded 'in a
small amount of granular or homogeneous intercellular
substance. On section they appear soft and vascular,
resembling brain matter. Hence the term encepludoid or
medHilary which is sometimes applied to them. It was
this variety of sarcoma that was formerly called eiicejihu-
hiiil cancer. The microscopical aj)pearance of a typical
specimen is shown in Fig. 12.

Hecondary clnnn/es.—Thoy may imdergo mucoid soften-
ing, fatty degeneration, and ukeratiou, or blood may be
extravasated in their substance leading to the I'ormaltion
of cysts {sarcomatnufi hlaod-crs's).

UriKil se(ds.~'Wh('VcyGv iiimniH tissue exists; but thoy

w.
c.
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are most common in the periostemu, bone, skin, sub-

cutaneous tissue and testicle.

Varieties <>/ ruiiud-rdled sararma. — 1. The (jno-

sarrmva, which grows in the connective tissue of nerves,

and has a matrix like that of the neuroglia of nerve

centres. It occurs most frequently in the retina and

brain. 2. The lyrnpho-sarcoma, which grows m the

lympiiatic glands. It consists of a reticulum resembling

lymphoid tissue, and the sarcoma cells are usually of^ the

size of leucocytes. 3. The j)sa//r/)iom«, a very rare form

which occurs only in the pineal body and orbit. 4. The

(ilveolar sarcuma,\n which the matrix forms a net-work

enclosing each cell in a separate space or alveolus, o. The

mehinotii' smr.ctna, which contains pigment both m the

cells and intercellular substance. Its favourite '^eat is

in the skin and the choroid coat of the eye. re, in

situations where pigment normally exists. It becomes

rapidly disseminated through the body, the secondary

growths being generally also pigmented. It is the most

malignant of the sarcomas, and was formerh" known as

melanotic cancer. The cells arc sometimes .spindle-shaped

instead of round. It differs from the pigmented wait m
that the latter is firm, often pedunculated or Inlnilated,

and of slow growth.

The sinns of round-celled sarcomata vary so much

according to the tissue implicated, that only the briefest

outline of their general course can be here given.

They will more especially be referred to under bone,

testicle, and breast. Here it may suffice to say that they

exhibit all the signs of malignancy. Thus they grow

rapidlv, invade the surrounding tissues, the veins over

them 'become enlarged, and the skin as they approach

it becomes infiamed and finally gives way and an

ulcerating chasm is iHt or a fungus i.rotrudos. ihc

health and strength fail, cachexia sets m. eviden.'c ot

dissemination of the disease in other tissues <,r m internal

organs may be manifested, and drath soon ensurs.

niaqw,^h.^U is often very dillicult to diagnose a

sarcoma, esiirciallv of bone, Ironi inflammatory aflections.

The histcUT of the case, tlic nn<M|ual consisteiicv o the

tumour, which mav b- hard in jdarrs. sott in others,

tlio irregulai-itv nf' its sha,M., Ihr al,senre ol pus on

,,„„,i,.re with" a urnov,.d u.-rdh', and tlie progr-'ssivo

OSS of woi^^ht and stn-ngth p.unt to its sa.yomatous

„,au,v; but an incision into it will sometimes be
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necessary to clear up the doubt. The rapid growth and
dark colour of a melanotic sarcoma are distinctive.

Treatment.—The only effectual treatment is removal.
When the tumour is situated in one of the extremities
amputation "well above the disease should be practised ;

when on the trunk it should, where practicable, be dis-
sected out, cutting- as wide of the disease as possible.

{b.) The spindle-celled (Fig. 13) are the most com-
mon of the sarcomata, and are composed of spindle-shaped
cells, varying in size, and containing one or more nuclei.
The cells, in some instances, are arranged cuncentrically
around the blood-vessels, or i:i bands ; or again, in other
instances, appear to have no definite arrangement.

Fu;. 1-3.—,S|jindle-celled S;u-rcoiiia.

Spindle-celled sarcomata are subdivided according- to the
size of their cells into the large-spindle-celled and small-
spmdle- celled varieties.

The small-spind/e-cdled sarromata are firmer and less
rapid m their growth than the round- celled or laro-e-
spmdle-celled forms; they do not become so quicklv'
disseminated m internal organs, and are therefore less
malignant. They generally recur locally when removed •

but atter many recurrences, their tendency to returnmay at length cease, or they may, on the other hand
assume a more malignant form and become disseminated'
htT„cture.-^l^\,ey consist of small spindle cells containing
usually a single nucleus ; the cells are embedded in a
sinall amount of homogeneous intercellular substance
which at times is somewhat fibrillated. They mav at firstbo enclosed by a capsule, but later infiltrate the sur-rounding parts. Tliey appear as smooth firinish growths
pink.sh-white, serai-translu.ont, and fibrillated on section'ineu- microscoi>ical appearance is seen in Fi.^ 1

henmdary dutr,<p-s. Fibrification, chondrifi cation, cidcifil
•catu.n, ossification, and, when implicating the skin

(i 2
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ulceration. Usual sef(<.s.—reriosteum, fasoiif, and sub-

cutaneous tissue.

The larcje-sinndle-r.elUd sinxovvita are much softer tlian

the preceding variety, and often grow rapidly, and

ciuickly become disseminated ;
indeed, tiiey may be as

nialignant as the round-celled gro^vths._ Nnuiar,.-

They consist of large spindle cells, whicli irequently

contain several oval nuclei, embedded m a scanty amount

of intercellular substance. Tkey occur as non-enr-apsuled

tumoirrs of soft consistency, frequently m parts diffluent

and on section appear of a pinkisli-white colour and

often blotched with blood. feecorKZary cAar^i/e^.-i^attv

degeneration, blood-extravasation with the formation of

blood-cysts, and ulceration. I mcd seais.—The inter-

muscular fasciee, periosteum, and breast.

Hiqns and diagnosis.-^nie small-spmdle-celled sarco-

mata when occurring in the fascice and subcutaneous

tisTue Ippear as moderately firm, or at times as softer

Sowths unattended with signs of inflammation unless

rnZlving the skin. They recur m sdn at er removal, but

rlJ not as a rule become disseminated. The large-

Wdtce led forms resemble the round-celled, from

whi, h thev cannot be distinguished betoro removal.

Sh varieties are more especially referred to under

""'tZS^Y^ small-spindle-celled variety shouW.

whe c pii t cable, be freely wid.dy ivnioved. The

WnJnt of the large-spindle-celled is like that of the

'Tme oiAXT-CELLEP or MvET-OU. SARCOMATA nearly

alw;vs occur in connection with bone, and will be more

Mlv descr bed in the section on Ui..a.es oj //o.. They

nrP usua Iv of slow growth, and are amongst the least

S^'li'o ^'of the sarcomata, especially when occurnug

hi the nterior of bone. After removal howover. the>

Mvo been followed by the more malignant forms.

.r1n;^.pi:;sm.'e::;Jaiinng ..ften . many as

h ih or forty < val. higlily-refrachug, distinct niielei.

? ai.<.s\)r in,rlea,.d protopbism ar;. 1<"'-" -
. / /,/ ,.olls and ivsem do those found m the

Z of lu i V ^. Tl e microscopic appoaran<-e is

! A v doid sarcomata vary from a hnn

s!.k .n'l^K-like consisteney, and are neither
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elastic nor tough. On sectiou they appear uniformly

smooth, succulent, shining, semi-translucent, but not

fibrillated, of a \i\k\ crimson or maroon colour not unlike

the muscular tissue of the mammalian heart, and often

blotched -with brighter patches of pink or darker red due

to blood- extravasation.

Secondary changes.—Ghondrification sometimes occiu's,

but ossification is rare. Blood-cysts are very common,
from the giving way of some of the numerous thin-walled

vessels.

Usual seats.—In the interior of the ends of the long

bones, especially the lower end of the femur and upper

end of the tibia, and in the lower jaw ; less rarely they
grow from the periosteum.

Signs, diagnosis and treatment.—See Sarcoma of Bone.
(cZ.) The Mixed-celled.—Many sarcomatous tumours

consist of both spindle and roimd cells. They may
resemble either the spindle- or the round-celled tumours,
and cannot be distingiiished without a microscopical

examination.
Sarcomatous hlood-ctjsts.—Soft sarcomatous tumours

sometimes become completely broken down by extravasa-
tion of blood into their substance, and converted into

cysts containing jiartly fluid and partly coagulated l)lood.

Wlien such a cyst is punctured, the hremorrhage is often
difficult to control. When cut into, the walls a,i'e gene-
rally found ill-dohned, and it may bo im])ossible to dis-

tinguish the cyst from a hsematoma or ordinary blood-
cyst, withoait a niicroscoi")ical examination of a piece of

the wall.

Fig. 1-1. —Myeloid Sarcoma.
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II. EriBLASTIC AND IlYrOIiLASTIC TUMOUE.S.

Tumours of the type of epil](eliul iiasucs [Carcinoma).

Caroinojiata, or C'.vncers, are malignant growtlis

consisting of epithelial-like cells contained in an alveolar

stroma. The individual cells are not siuToundod by any
intercolkilar substance as in the sarcomata, and the

vessels run in the stroma, and not among the cells. Tliey

are derived from pre-existing epithelium, and are hence
spoken of as tumours of epiblastic or hypol)lastic origin.

The epithelium is believed to proliferate and break
through the wall of an acinus or duct, or the basement
membrane of the skin or mucous membrane, and invade
the siui'oundiiTg or underlying connective tissue, where
it is supjiosed to enter the l;smiphatic spaces, and thence,

sooner or latei", pass into the lymphatic vessels, and so,

finally become disseminated. The cells in carcinoma,

though varying in their character, retain tlie type of the

epithelium from which they spring. Thus, they are more
or less squamous when derived from the skin, sipiamous

or columnar when derived from a mucous memlirane,

spheroidal when derived from a gland. The alveoli in

which the cells are contained are by many regarded as the

lymphatic spaces natural to the affected tis.sue dilated hj
the invading epithelium. Thej" comnuiuicate with one

another, forming a kind of cavernous tissue tlirnughout

the growth. The stroma surrormding the alveolar spaces

at first consists of the connective or other tissue of the

invaded ]iarts, infiltrated more or less with small round

cells. Tliis small-cell infiltration is nscrib(Ml to the irrita-

tion of the epithelial invasion, and from it is believed to

be later derived the fibrous tissue constituting the dense

stroma, of some foi'nis of carcinoma.

The blood-vessels, which run in the stroma, are nume-
rous in the more rapidly-growing tumours, nnd _(>si)ecially

in the rircinii reveutial parts, but are much fewi'r in number
in tlie more chronic forms, and in the ceiilral ]>arls ef the

lattei' y bo oldilerated by the growtli of the fibrous

tissu<'. Hence the rre(|uency with Avhich fatty degeneration

of the ci'lls, and breaking down {iilcrrdi ion) o\' older ]ia_rts

of the tniiioiir neeur. In tlie softer or rajjidly-growing

forms, in which the stroma, is scanty and the supjiort that

the vessels receivi^ from it consequently but slight.
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hfemorrliages are frequent. Carcinomata liavc no capsiile,

o-row by endogenous cell-division and continued invasion

of the 'surrounding tissues, and, sooner or later, brea.k

down and ulcerate. Tliey implicate tlie nearest lymphatic

glands, and finally become disseminated. At first the

general health is 'usually but little affected ;
but later,

partly owing to the local ulceration and pa,rtly owing to

the dissemination of the growth, a condition known as

cancerous cachexia sets in, the sldn becoming sallow and

of a peculiar earthy colour, the face careworn and anxious,

and the body emaciatcid. The strength fails, and the

Fic. 15.—Acinous carciuonia (hard sphoroidal-ccllcd or

scirrhous variety).

patient at length dies of exhaustion induced by the general

interference with nutrition, local ulceration, hajmorrhages,

pain and mental anxiety.

Vaeteties of 1'arcinoj[A.—The carcinomata are

divided into two great classes "•—(1) Tlic (tcinous or sphe-

roid'il-rdlcd ; and (2) the ejiitliclinl. The acinous, or

spheroidal-colled, are further divided into («) the hanl

s]i]ierni(I(i/-rclhil, [h) the soft .yilicroldal-celhd, and (c) tlic

colloid A^arioty, whicdi is probably a degenerated condition

of one or other of the former. 2. The epithelial are sub-

divided into (ii) the hijiio iwnis-ecllfd, and (/)) the cuJuninar-

eelled I'pilltf/iovi'iiu.

1. TUK acinous or srirKUOIDAL-CELLEl) OAHniXOMATA
consist of epithelial cells resembling spheroidal or glandu-

lar epithelium, and only grow in connection with glands.

Tliey usually lixhibit tlio characteristic alveolar structure
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of the carciuoiniitii in ;i wull-miirked degree. Tliey are
di\-Lded into tlio hard .spheroidal-celled, the soft spheroidal-
cellod, and the colloid yarieties.

(a.) The hard splieroidal-rdlcd carrinMUdia, tlte srirrJums
or dtronic canars are nioderato-sized, hard, nodulai-, and
comparativel^y slowly-growing tumours, which, sooner
or later, ulcerate and become disseminated through the
bod}'.

Structure.—They are characterized by the large amount
of their stroma (Fig. 15). Indeed, the central parts of
the growth, in some cases, consist of little else than
dense fibrous tissue, with a few atrophied and fatty- looking
cells in the sliiamken ah'eoli. The circumferential parts
of such tumours, however, still display the tyj^ical charac-
ters of acinous carcinoma, and in the sm-rounding tissues

Fill. 1(J.—.Vciiioiis caiciuoiiKi (soft spbcroiilal-celluil oi-

1 1 1ed u 1 1ary va r i ety )

.

the ejiithelial invasion and the small cell infiltration are

still going on. It is owing to the excessive forma-
tion of librous tissue tliat tln' scirrhous cancer is so

haid, and creaks under Ihc^ knifi; ^\•ll(n rut : and to

the tcndcnry of the iilirous tissue (o slirink, that

the skill (i\rr (lie iinnour liccomes ]iuckered, and the
ni)ipl(! ill till' c'lsi' of till' maiiima retrai't(>d, and that the
cut siirfaci' of till' luiiiiiur liecinnes concave.

I 'mini ATI//.,-. -Tlie lii'casl ; but scirrhous cancer also

occurs in Uie (psojiliagus, ]iylorus, and, more rarely, in

other situations. Tlie gmeral a])])earance of scirrhous

cancer, tlu! sympfums, diagnosis, and treatment, are

gi\-en uiidrr Iiisrasi-s of tlie Ih'cast, its favourite seat.

(/'.) 'J'h' siij't .^p/ii riiid<i/-i'i Iltd ritrriiioihafa, tin vi(dul/(tri/,
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oiccphaloiil or acute cancers, tire mucli more rapid in their

growtli than the preceding yariety, and form soft and
often hxi-ge tmnoiu'S, ipiickly terminating in ulceration

and general dissemination through the body. Htrurliire.

—The stroma is scanty in amoimt (Fig. 16), and does not

contract like that of sciii-hus ; the cells, which are very

prone to imdergo fatty degeneration, are contained in

large alveoli. They are vei'y vascular, and as the scanty

stroma affords but little support to the vessels, extensive

hremorrhages into the substance of the growth are com-
mon. On section, they appear of a greyish-white or

cream-colour, blotched in places with blood, whilst in the

centre they may be almost diffluent, consequent upon
their having undergone fatty degeneration. On account

of the resemblance to brain-matter the older pathologists

termed them euce/iJialuid cancers. After they have in-

volved the skin, they protrude in the form of a bleeding

fungating mass, and hence were fiu'ther called ftunjas

hu'inulodes. Although in accordance with general usage,

the spheroidal-celled carcinomata are divided into hard
and soft, it should be understood that no hard and fast

line can be drawn between them, as the characters of the

one often merge into those of the other, so that some-
times it may be difflcult to decide whether an individual

spheroidal- celled carcinoma should be classed as hard or

soft.

Usual seats.—-The testis, liver, bladder, kidney, ovary,
and breast. Secondary growths in internal organs con-
sequent upon the dissemination of scii'rhous cancer are

often of the soft variety.

(c.) Colloid, fjelatini/orm, or alveolar carcinomala.—
These terms are applied to either of the above described
varieties when they have undergone mucoid or colloid

degeneration. It is believed that the degeneration
generally begins in the cells which, as they become en-
larged, so distend the alveoli that the latter can be seen
by the naked eye. The colloid material is glistening,

semi-translucent, and jelly-like, or in places dilflucnt.

In it some spheroidal cells are generally found. Tlie

J'avuuriie seats of these cancers are tlie stomach, intestine,

omentiun and ovary ; but they occasionally occur in tho
breast.

2. EriTJiKLiAL CAiiciNOMATA always spring from the
skin or a mucous membrane, and constitute the second
great division of the cancers. They are characterized by
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the resemblance of their cells to squamous or to columnar
epithelium. The tyjiical alveolar arranixeinont of the

carciuomata is much less well marked than in the acinous

form. The}' are divided int(j the A'7/'a//(o^/,s-C'7/"/ and the

cohiianar-rrlleil cjiillicl ioimitii

.

(a.) Sqaamous-ccUed t'lntliclionm.—It was to this form

of carcinonia that the term epithelioma was originallj-

applied ; but as all carcinomas are now believed to be

epithelial growths, the term squamous-celled is prefixed

to this variety to distinguish it from the columnar-celled

and the spheroidal- celled carciuomata. Squamous-celled

epitheliomata may spring either from the skin or from

any mucous membrane covered with S(]uamous epithe-

lium, and are especially common where skin and mucous
membrane meet, as in the lip, anus, &c. They are mo.st

frequent in the old, seldom occurring under forty years

of age, and arc more common in men than in women.
They are usually the result of continued irritation ; thus

in the tongue they may be due to the presence of a

jagged tootii, in the lip to the constant contact of a hot

pipe-stem, in the scrotum to the retention of soot or coal-

tar in the folds of the skin. They are also not uncommon
in situations where the epithelium is in an abnormal con-

dition, as in old scars, white patches on the tongue and

inside of the cheek, chronic ulcers, warts, and moles.

Htrudurr.—Squamous-celled epitheliomata consist of

columns of epithelium, which have grown into the con-

nective or other underlying tissue, surrounded by an

imperfectly fibrillated stroma, or by a small-cell-inliltra-

tion. At "the same time the epithelium is usually also

proliferated outwards, forming a warty excroscence or

cauliilower-likn growth. Breaking down rapidly ensues,

and an epitheliomatous ulcer is the result. Amongst the

cells forming the columns of invading epithelium are

found in places small collections of cells of a crescentic

shajie, arranged concentrically around one or more central

rounded cells. These colb'ctions, spoken o\ as n st^.

are ]irobalily due to the more rajiid growth of tli>' e])itlu>-

lium at certain spots, the sha]>e and ai'rangement of the

periplii'riil layers of cells l)eing due to their conqiression

between the 'rajiidly-growiug central ci'lls and the sur-

rounding tissues.

in the accomiianying wooil-cut (I'ig. ITi (he down-

growing eiiithelial columns, a colunni in transverse sec-

tion, a.nd several cell-nests are seen.
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Usual scats.—Tongue, lower lip, clieeks, gums, Yulva,

scrotum, penis and anus.

Signs.—A squamous-celled epithelioma usually begins

as a warty tubercle or fissure, which soon becomes an

ulcer with everted, sinuous and indurated edges, and

a hard, warty, and irregular base, whilst the tissues

aroirad become infiltrated with the growth and_ the

nearest lymphatic glands enlarged. Unless an epithe-

lioma is removed whilst the disease is still local, reciu--

rence usually takes place in the nearest lymphatic

glands ; at times, like other forms of cancer, though less

often, it may become disseminated through internal

organs. When incompletely removed it will return in

Fig. 17.— Squamous-celled epitbelioraa.

the scar. Death is usually the result of exhaustion con-
sequent upon ulceration and hfemorrhage. The signs,

diagnosis, and treatment are further referred to under
Diseases of Eegions. (See Liji, Tongue, etc.)

(6.) Columnar-celled epilhelidmafa, cyJindrieal cc.rcino-

mata or adenoid cancers consist of cells derived from
columnar or cylindrical epithelium, and are less common
and usually of slower growth than the former variety.
They begin as papillary outgrowths from the surface of
mucous membranes covered with columnar epithelium, or
froiu the interior of the mucous glands, and ai'o most
common in the rectum, though they may affect other
parts of the intestine, the ut(;rus, &c.

Structure.—They consist of tubes lined with columnar
epithelium, and bound together by a delicate connective
tissue stroma more or less infiltrated with small round
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colls. The epithelial colls retain more or less tlieir slia])e,

and are arranged at riglit angles to the walls of the

alveoli, generally leaving a central space. In the more

rapidly growing tumours, however, the alveoli become

completely filled with the cells. There are no cell-nests

as in s(]uamous epithelioma. Like other carcinomata

they infiltrate the suri'ounding tissues, and may afi'ect the

lymphatic glands, and later become disseminated in in-

ternal organs, especially the liver. Death, however,

usually occiu-s from obstruction of the bowel, htemtjr-

rhage from the ulcerating surface, or exhaustion, rather

than from dissemination. Their appearance._ symptoms,

diagnosis, and treatment are further described under

Diseases of the Rectum.

The treatment of caecixoma gexeeaely may be

divided into the palliative and the radical. The mtUidiivr

is resorted to when from some cause a cancer cannot be

removed by operation, and consists briefly in soothing pam
by opium, neutralizing the offensive smell when nlceratiou

has occurred by antiseptics, and supporting the strength

by nourishing diet and stimulants. The mdical treatment

aims at remo-sdng the cancer by operation, in the hope

that it may not return or manifest itself in other parts.

If removed early, there is a good chance of the squamous

epithelioma not doing so, and in some forms of the

columnar and acinous carcinoma the same fortunate

result has occasionally occurred. As a rule,_ however,

the issue is not so favourable, and after an immunity,

varying in duration according to the variety, situation,

and size of the tumour, the length of time it has existed,

and the implication or non -implication of the lymphatic

glands, the disease returns in the scar, in the lymphatic

glands, or in internal organs. But though the patient

may not be cured bv an operation, he may l>e grcatlv

relieved Ijy the removal of the local trouble, and die with

less distress from the' implication of internal organs.

Should removal bo determined on, it is best done by the

knife ; but in cm-tain parts the sci.ssors or ecraseur may

be more api.licable. At limes caustics may be employed.

I'voccntly it has been urged that electrolysis is ca])abl(- ..t

so acting fm the cancer cells as to prevent further growth

and i)roduce slirinking ; but tluM-e is not at ]iresent

suflicient evidence to deiide as to its merits. The various

methods of removing carcinomafa, will be described more

in d(^tail under Diseases of liegions.
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CY'STS.

A njst is a closed sac containing Huid or pnltaceous

matter. Cysts may lin divided into :—
^

I. 'Ousts fnrmcd % disindion of mdnralhj e.nstnuj cavd,,es

or spaces.

II. Ci/sts of neiv formation.
^

III. Cysts of congenital orixfin.

I. Cysts formed hy distention of notaralJy cxistiny cavities

or spaces.

These are sub-divided into :—A. Exudation cysts
;
B.

Eetention cysts ; and C. Extravasation cysts.

A Exudation cysts are formed by exudation or by

excessive secretion into cavities which have no excretory

duct Under this head are included Biu'sa), (jangiia,

Cystic bronchoceles, and Cysts in the broad ligament due

to the dilatation of Graafian follicles. They will be fm^ther

referred to under Diseases of Burste, Gangha, eV-c.

B Eetention cysts are formed by the retention of

the normal secretion and the consequent dilatation ot the

ducts or acini of the affected glancL They are lined

with epithelium ; their walls become thickened by fibroid

changes; and the natural secretion is altered by mspissa-

tion or by exudation from the cyst-wall. Three forms

are described— 1, atheromatous or sebaceous cysts due to

the dilatation of the sebaceous glands ; 2, mucous cysts

formed by the dilatation of mucous glands ;
and 3 cysts

nroduced'by the distention of special ducts, as the salivary,

lacteal, hepatic, and renal ducts, and tubules of the

testicle.
,

,•,

(1 )
Atheromatous or sebaceous cysts occur mostly on the

scalp or face, but may be met with on any part of the

body, and are often multiple. They do not contain hair-

foUicles, papilho, or other skin elements, thereby drtfering

from the dermoid cysts which they otherwise resemble.

Those on the scalp arc somr^times hereditary Kiyns.—

They fonn smooth lcns-sh;iped, semi-fluctuating, move-

able swellings, often adherent to the skin. They may

be distinguished from a fatty tumour by not slipping Irona

under the finger on pressing the edge of the swelling, and

from an abscess l)y the absence of signs of inflammation.

A small black i.unctum, the obstructed orifice of tho
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sebaceous follicle, may, moreover, ])e disco\-ered on the
surface. Sccnnduri/ chaitf/f.^.— 1. Thoy uiay Ijecome in-
flamed aud break down into an abscess. 2.

'( )n(! part may
give way, and the sebaceous matter exude, become har-
dened, and bo pushed up from below, and take the fonn
of a horny growth, li. Granulations may spring up from
the interior of the cyst, and exude as a" fungating mass
resembling an epithelioma. 4. They may degenerate into
an epithelioma. 5. Their walls may undergo calcification.

Trentmpit.—They may be removed by— (a) iJissection.

(6) Splitting them, squeezing out the sebaceous matter,
and seizing the cyst-wall with force] is and pulling it out.
Care should be taken not to leave anj- of the wall behind,
or a troublesome sinus will remain, (c) Dilating the
orifice with a jn-obe, and squeezing out the contents.
They are apt, however, to refill when emptied in this way,
unless the cyst-wall is also squeezed out or sufficient in-

flammation is set up to destroy it.

(2.) Mucous cysts are formed by the dilatation of

mucous glands. They occur in the lijis, mouth, labia, and
other situations where mucous glands exist. In the mouth
they constitute one form of rainila. The so-called dropsy
of the antrum is generally believed to be due to the dila-

tation of one of the mucous glands of the lining mem-
brane of that cavity, and the cysts met with at the
entrance of the vagina to a dilatation of Xaboth's or
Bartholin's glands. The walls of mucous cysts are
thinner than those of the sebaceous variety ; the contents
are viscid, and mucoid in character, and cholesterine is

at times present. Tri'diinciit.—Excision of a piece of the
(vall, and touching the interior with nitrate of silver

or other caustic will genei'ally cure them ; if not the cyst

must be dissected out.

(3.) C'ljsis formed by ilie. dihdatlon <•/ spir'nd ducts.—
y\.s examples of these may be mentioned, dilatation of

Wharton's duct {ruwda), of a lacteal duct {//(dacfdirlc),

and of a tubule of the testicle (cnci/sicd hi/droccle). For a
further account, see Diseases of Eegions.

C. ]<L\TH,A\'ASATiON CYSTS are formed 1)y exti-avasation

of blood into closed cavities, as the tuiiica vaginalis of

the testicle [hn inidoctlr), &c.
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II. Cysts of New Formation.

These are divided into—A. Serous cj'sts ; B. Blood-

cysts ; C. I'roliforous compound cysts ; and D. Parasitic

cysts.
. J 1- 1

A. Serous or simple cysts are thm-walled cysts,_lined

witli a single layer of endothelium, and containing a

sticky serous fluid. They are supposed to he formed by

the accumulation of fluid consequent upon irritation,

pressiu'e, &c., in the lymphatic spaces of the connective

tissue, these spaces subsequently becoming fused into a

single cavity. Their walls consist of flbrous tissue

formed by the condensation of the surrounding connec-

tive tissue by the pressure of the fluid. As examples of

serous cysts may be mentioned :—adventitious bursas

developed over prominences of bone, some forms of gan-

glion, and simple cysts in the breast, neck, &c. By
some pathologists, however, the serous cysts found in

the neck are I'egarded as congenital formations. Those

in the median line are undoubtedly formed by the en-

largement of pre-existing bursas, t^.g., those about the

hyoid bono.

"B. Blood-cysts or il^ematomata maybe subdivided

into— 1. True blood-cysts, which are most commonly met

with in the neck, and consist of thin-walled cysts contain-

ing pure blood. Their mode of origin is doubtful, but

they appear to have some communication with the veins,

since if tapped they often bleed very freely. 2. Cysts

formed by condensation of the tissues around a mass of

extravasatod blood. In such the blood may become

absorbed or organized ; or it may break down and disin-

tegrate, or deposit flbrin upon the -wall of the cyst ; or

suppuration may occur and an abscess ensu.e. They are

common in the seal]) {cejihallitematomata), aivl on the

car {ho'iiiutuinu anris) but may occur in any situation after

injury.

The extravasation of blood into serous cavities and

into solid tumours is also by some included under

Ilicmatoma; but such a classiiication is misleading (see

JI( niiKdiicel (', Suramin )

.

(J. ].'iiOLiFK]ious co.Mi'oijND CYSTS ivro cysts containing

growths. They .nc most common in the bi'oast a,ud

ovary, and will bo found more fully described under
Diseases o£ tlu^ 1 '.roast. Those cysts arc developed in
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connection witli tlio gro^^'tll of solid tumours, and must
be distinguisliod from cystic degeneration, wlucli, as has
already boon shown, is very common in sonic forms
of tumour. In tho ono case, the cysts which may be
regarded as primary, contain gTOwths springing from
their walls or jn'ojecting into them from the growth
around. In the other case, the cysts are secondarj^ and
are produced by tho degeneration and softening of tho
tumour-elements, or hj the extravasation of blood into

the substance of the tumour.
D. rARA.siTlc CYSTS are such as are formed in the

tissues around a parasite. As an example may be men-
tioned the Hiidaiid cyst, for an accoimt of which, as

of other parasitic cysts, the student is referred to a work
on Medicine.

III. Cysts of Congctrital Origin.

CoJvGEXlTAL CYSTS may be formed in various ways :

—

1. By the inclusion (jf a portion of epiblast within the

mesoblast {dermoiti ci/sts). 2. By the distention in after life

of some foetal structure which has not become obliterated

in the course of normal development, for example encysted

hydrocele of the spermatic cord developed in an unobli-

terated portion of the funicular process of tho tunica

vaginalis, and certain broad ligament cysts developed

from the parovarium. (See Tcsti< Ir, ,t\'.) B.y the in-

clusion of a blighted ovum in a part of the embryo. Such

at least is the "origin ascribed to certain cysts containing

pieces of bone, cartilage, teeth, &c.. occasionally found in

connection with the ovary and testicle.

Another form of congenital cyst, known as the cystic

hygroma, has not at present been satisfactorily ex-

plained.

()f tlio congenital cysts. Dermoid ci/sts only can be

described hr^re.

DiCK.Moiu CYSTS are cy.sts in the walls of which arc

found all tho stru(;ture!< cinistituting the true skin and its

ap])endages, such as hair, hair-follicles, sebaceous glands.

&c. The contcnits, which resemble sebaccdus matter, con-

sist of the secretion of the glands in the cyst-wall, and (if

ejiithi^lial dfhri.-'. and frequr'iitly of hair. 'I'hey are offen

quite unconnected with th(> skin, and their origin is

attriliuted to the inclusinn of a ]iiir1i()n n( (he e]iib!asf in
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the mesoblast, an exjilanatiou -whicli in the regiuu of the

neck and face is probably correct, as these cysts are

usually formed about the outer angle of the orbit, and in

other of the situations at which in the embiyo a cleft or

fissiu'e exists between the processes from which the face

and neck are developed. In some dermoid cysts of the

ova.vy teeth also are occasionally found. The origin of

these, as of the dermoid cysts of the testicle, are not so

obvious.

Sifjns.—The dermoid cyst so common near the outer

angle of the orbit forms a smooth, tense, globular tumour,
generally freely moveable on the parts beneath. It is

always congenital, grows slowly, and though generally

small may attain a considerable size. Treatment.—The
cj^st should be dissected out by an incision through and
parallel to the eye-brow, in order that the scar may be as

much as j^ossible hidden. At times these cysts send pro-
cesses beneath the ej^elid, or into the orbit, and they have
even been known to perforate the bone and extend into

the interior of the skull. Care, therefore, is necessary in

their removal.

w.
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SECTION II.

G-EiVERAL Pathology of Ixjueies.

WOCKDS.

WouN'DS are divided into two great classes, the open, aud
the suhcutaneous.

Opex woukd.s.—A wound has been defined as " a

solution of continuity in any part of the body, suddenly
made by anything that cuts or tears, with division of the

skin." Here our attention will be confined to the gene-
ral pathology and treatment of wounds of the soft tissues.

Wounds of special tissues, as bone, muscle, blood-vessels,

nerves, &c., will be further referred to under those heads.

The PKOCESS OF repair in open wounds of the soft

tissues differs according as the woiuid is incised, lacerated,

contused, or punctured, aud according as it is, or is not.

kept aseptic, properly drained, and protected from infec-

tive processes. The healing process will, moreover, be

infiueuced by the patient's state of health previous to the

wound, and the hj'gienic conditions under which he is

subsequently placed. Let us first take a genertil view of

the process of repair as it occm-s in a simple incised

wound in a healthy subject. Immediately the wound is

inflicted there Avill be free htomorrhage varying in amount
according to the vascularity of the part, probably a

spouting of blood in jets from a few larger arteries, and

a more or less general oozing from the smaller vessels

and capillaries. "The hicmorrhage from the larger arteries

having been arrested, and that from the smaller having

ceased s])onta,iu'ously, the wound, if properly drained,

accurately closed, and kc])! aseptic and at rest, will luiito

without suii])iu'a,tion liy a process of sinijik or adhesive

injlammalioii. Tlius, the edges of the wound for the fir.st

day or two may present a very faint blush of redness

extending for a few lines to perhaps in a large T,^-(iund

half an inch or so beyond the incision ;
whilst they may

be slightly .swelled, a"little hotter than natural, and tender
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on pressure, but quite devoid of pain. The redness, swel-
ling and heat, however, may be so slight as to be almost
imperceptible, or indeed maybe said in some instances not
to occur. If an attempt were now made to draw the
edges apart they would be found adherent to each other,
and a few days later hrmly united. All trace of redne.ss

and swelling about the edges will by this time have dis-

appeai'ed, a red streak only remaining to mark the line of
the wound. This streak grows paler and paler, till ulti-

mately a thin white line, which in course of time may
become hardly perceptible, alone indicates the site of the
injiuy. The above-mentioned process, which should be
attended by Httle or no constitutional disturbance, is

known as healing by the fird inientioit, and is the one
which, other things being ec|ual, is always aimed at by
the surgeon in the treatment of wounds. Should, how-
ever, the wound not admit of its surfaces being placed
wholly in contact, or should it be improperly drained and
not kejjt aseptic, the inflammatory redness and swelling
of the edges, instead of subsiding and disaiipearing in a
few days, will increase and extend for some distance
around

; the ])arts then become tense, there may be throb-
bing pain, union fails, and suppuration is set up. In the
meantime the patient may have a chill or e^'en a distinct
rigor; the temperatui-e rises; the pulse is increased in
frequency

; the tongue becomes coated, the skin hot and
dry, the urine scanty and high coloured, and the bowels
confined

; he complains of headache and loss of ajijpetite,

and there may be restlessness and want of sleep and jjer-
haps slight delirium (septic irainnutir ferer). If now a
free exit is established for the pus, and further septic
changes are prevented, the constitutional disturbance
subsides, and the surface of the wound becomes covered
with granulations. The granulations gradually fill up
the wound, and when the level of the skin or mucous
membrane is reached, epithelium slowly spreads from the
edges of the wound (jver the granulations till they are
completely covered in. A red scar is thus left at the seat
of the former wound, and though this in the process of
tunc assumes a white colour, and becomes smaller froui
the contraction of the fibrous tissue into which the granu-
lations are at length converted, it is of a pennanent
character. The above method of repair is known as
healing by the nt'amd iideviion, or by granulation.

In wounds where there is loss of substance, healing by

H 2
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the second intention is the normal method of union. The
snrface after the htemorrhage has been stopped Ijocomes

glazed over, and a reddish serum slowh' escajtes
;
granu-

lations appear, first here and there, and finally over the

whole surface of the wound, which is then gradually filled

up as described above. In lacerated wounds the same
process occurs, the dead portions of the lacerated tissues,

however, being first thrown off in the form of sloughs.

In flap wounds where adhesion by the first intention has

failed, after the surfaces of the flaps have become covered

by granulations the two layers of granulations in contact

may unite, a mode of healing known as ^econdunj adhe-

sion or union by the iJiird intention. Yet again, when a

wound has been sealed by blood or discharges, it may
unite either by adhesive inflammation or by granulation,

the process being hidden by the scab of hardened blood

and discharges, on the sepai-ation of which the woimd is

found soundly healed. It is the common method of

healing among animals, and is known us healing vndc-r c

scab, or as it was humorously described by Sir- James
Paget in his lectures on Surgery, as iinion by no inten-

tion at all.

Thus a wound may heal, 1, by adhesive inflammation,

or by the first intention; 2, by granulation, or by the

second intention ; 3, by secondaiy adhesion, union of

granulations, or by the "third intention: and 4, under a

scab. These methods of healing may now be studied

more in detail.

1. Healinfj hi/ the Jirst intention, or Inj adhesive injiam-

matian.-~Q\ne^y as 'the result of the iuimy inflicted on

the tissues by' the instrument making the wound, and

to a less extent as the resiilt of exposure to the cold air

and it may bo of the irritation of strong chemical_ anti-

septics, a '.sim])le traumatic inflammation is set up in the

layer of tis.suo bounding the incision (I'ig. IS and Fig. 10).

As a consequence, .stasis and coagulation of the blood is

induced in the divided smaller vessels and cainllaries. and

thus the hiomorrhagi^ from them spontaneously ceases

(Fig. 19 a). Immediately around there is dilatation of the

vessels with rcjtarded flow, and escape of leucocytes and

liipior .sanguinis. Thcsi' infllfrate the tissues adjacent to

the incision and ]iass through the cut lympli-sjiaces on to

the raw surface of the wound. Tliere coagulation occurs,

the fibrin and the entangled cor])Uscles forming a layer of

coacnihible lvm]>h between the surfaces of the woiuid.
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whilst the serum, at first red from the presence of red

corpuscles but subsequently becoming colourless, drains

gradually away. It is this coagulable lymph which causes

Fig. 18.—Diagram represseuting a simple incised wound,

immediately after tlie incision lias been made.

tlie surfaces of the wound after the first few hours to adhere,

ov to become glazed if the wound is kept open for some

time before the edges are approximated as was formerly a

not uncommon practice. A little further from the line of

P[Q_ 19.—Diagram representing an incised wound a few hours

after the incision, a. xVrea of tUrombosis—leucocytes making

their way to the cut surface ; is. Area of dilated capillaries-

leucocytes escaping from the vessels into the tissues, c. Norm U

tissues.

incision there is the usual inflammatory phenomenon of

dilated vessels with accelerated flow (Fig. 19 b), thus ac-

counting for the faint blush of redness and the slight

swolHng about the edges of the wound. The coagulable

lym})h uniting the surfaces of the wound, together with

the tissues immediately adjacent to the incision, next
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become softened and finally replaced by the infiltrating
leucocytes and jn-oliferating cells on the surface of the
wouiid which now form a layer of small round cells

welding as it wore the surfaces of the wound together

Frc. 20.—Diagram of an incised avoiukI a day or two after the
incision. The .sides of the wound luiited by .small round cells.

(Fig. 20). The inflammation, like all inflammations of
traumatic origin, tends to cease as soon as the cause is

removed. Thus in a day or two it subsides, and if a sec-
tion of the parts were now made, the uniting layer of

Fit!. 21.- -Diaicrani of an inci.scd wound, a few days after tlie

incision. Loops of capillaries growing out from the old capillaries
and making their way amongst the .small round colls uniting tlie

cut surfaces. At the lower ]iart of the figure a loop ha? united
with one from the opposite side.

small round eoUs could be seen ]>cnncatcd by delicate
new cn])illarics stretching across from one side of thi^

wound to the other (fng. 21). They iwc generally l)elieved

to bo ])roduccd by ]oo]is growing out froii'i tlie old
capillaries, niid unifing witli others similarly produced.
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and growing out from tlie capillaries on tlie opposite side.

This vascularization of the uniting layer of cells accounts

for the redness of the cicatricial line, and for the slight

ha?morrhage which now occurs if the edges of the wound

be drawn forcibly apart. As the capillary circulation is

established the edges of the wound become pale from the

collateral vessels being now no longer overcharged. The

o-ranulation-tissue thus formed is at length developed

fnto fibrous tissue, which, like all new fibrous tissue,

contracts, obliterating many of the newly-formed vessels.

'Hence the gradual paling of the cicatrix which now

becomes non-vascular.

Healing by the first intention may be prevented by

—

1 . Much contusion of the edges of the wound, with con-

sequent death of the tissues bounding the incision ;
2.

The presence of a foreign body in the wound ; 3. A greatly

lowered vitality of the tissues, as from broken health,

abuse of alcohol, bad hygienic surroundings, bruisiiig of

the parts, rough sponging, or use of too strong antisep-

tics ; 4. The parts not being kept at rest ; 5. Inefficient

drainage whereby the serum squeezed out from the

coagulating material is allowed to collect in the wound

and cause tension ; 6. Neglect of antiseptic precautions

and consequent decomposition of the serum or the infec-

tion of the wound by some of the specific micro-organisms.

Under any of the above circumstances the inflammation

may be kept up, further infiltration of leucocytes and pro-

liferation of tissue elements take place, the small- cell-

exudation uniting the wound breaks down into pus, the

flaps separate, and suppuration is established. Supposing

the cause of the suppurative inflammation to be now
removed, healing by the second intention will ensue.

2. Healinfi by the second irdmtion.—New vessels grow

out among the layers of small round cells forming the

exposed surface of the wound, and gramilation-tissue is

thus foi-med (Fig. 22). The growth of granulations,

other things being equal, exceeds the breaking down of

the superficial layers of colls into pus, and the wound is

gi-adually filled 'up. Epithelium derived from the old

epithelium at the edges of the wound gradually spreads

over the surface of the granulations ; but new sweat and

sebaceous glands, hair-follicles, papillre and lymphatics,

are not formed. The cicatrix, at first red froni the

abundance of the capillaries in the granulation-tissue,

becomes pale as these arc obliterated by the contraction
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of the fibrous tissue into which the graiiuhitioii-ti.s.^ue is
converted, and thougli, in the course of time, in conse-
quence of the fibrous contraction, it becomes .'^mailer, a
permanent scar -will remain.

In wounds attended with loss of substance, in which
healing by the second intention is the nomial process, a
traumatic inflammation is set up in the tissues imme-

Fre. 22.-—Diagram of n .rrraniilating wvaind.

diately adjacent to the sm-face of the wound, and the
conditions for healing being otherwise favourable, a
coagulable material, as described above, is formed over
the .surface, and the serum drains away. Loops of new
capillaries, derived from the old, spring up amongst the
cells replacing the coagulable exudation and solteued
adjacent tissues, and the wound lieals and cicatrizes as
has just been described. "Where there is much laceration
or contusion of the siu-face of the wound, the dead tissues
are cast off by ulceration in the wny mentioned under
gangrene.

3. Healing hi/ t],p iJtinl infcntinu.—When tlie two layers
of granulations covering the flaps of the wound are ])h"iced
and kept in contact, the capillaries in the one layer meet
with those in the otlier, and so establish a vasciilar con-
nection between tlie two ihips, and tlie liealing of the
wound thou proceeds in tlie way described under union
b^' the first intention.

4. HtdliiKj inidcr a .sw///.— Tlie minute changes of healinir
under a scab require no special descrijition.

TiiKAT>rEXT OK Avor.vus.—The general jiriiicijiles which
should guide us in tlii! treatment of Avounds will be con-
sidered undei' tli(> following heads :— 1, Arrest of ha:'mor-
rhngo; 2, Cleansing of Ihn winiiid :in(l rcmnval of foi'eign
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bodies ; 3, Drainage
; 4, Closing tlie wound and keeping

it siibsequently at absolute rest ; .5, Prevention of putre-
faction, fermentation, and infective processes; and G,

Constitutional treatment.
1. The arrest of //fc^norrAo/yi" is considered separately at

page 120.

2. The cleansing of the luonnd and removal of foreign
hodies should be done with all gentleness, so as not to
bruise more than can possibly be avoided the tissues, the
^•itality of which is already lowered by the incision
through them. Thus the wound should not be sponged
or rubbed more than is absolutely necessary, but a stream
of water containing some antiseptic allowed to run through
it to wash away any dirt, blood-clot, or other foreign
substance. If the wound is deep or irregular, it should be
syringed out, taking care when the skin-wound is small
not to cause any forcible distention for fear of injecting
the fluid iuto_ the interstices of the tissues where it may
act as an ii-ritant and set up suppm-ative inflammation.
Foreign bodies, as glass, splinters, bullets, etc., if lodged
in the woimd, .should be picked out by forceps or other
suitable instrument.

3. Brainage.—'Where a womid is quite superficial, and
in some situations where the parts are very vascular, as
about the face, and for ordinary small wounds which may
reasonably be expected to heal aseptically, drainage is not
necessai-y. Such wounds may be completely closed if
clean cut and small, or a stitch may be omitted at one
end or a loop of soft wire inserted, but only deep enough
to keep the edges nf the skin apart at that place. If, how-
ever, the wound is large or irregular or lacerated, and
suppuration is almost certain to ensue, efficient drainao^e
of the wound is of the greatest importance. Its object'is
to promote the free escape of the serum, which, as we have
seen, is squeezed out during the first twenty-four hours
from the coagulable exudation formed upon the sm-faee of
the divided tissues as the result of the traumatic inflam-
mation. If this serum is allowed to collect in the deeper
parts and irregulai'ities of the wound, it not only mechani-
cally separates the surfaces and gives rise to tension, a
cause in itself of the continuance of inflammation and
hence of the non-healing of the wound, but is also liable
to undergo decomposition and putrefaction. Now the
coagulable exiuL-ition, being living tissue, resists the
agents which determine putrefaction. Not so the serum
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In this we have a fluid containing dead animal matter,

and as the other conditions favourable for decomposition

are also present, viz., a temperatm-o of alxnit 100'. and a

siifficient supply of water and oxj'gen. the adiUtion of a

ferment only is required to set it up. If decomposition

then is suffered to take place by not protecting the wound

by antiseptics, the freshly divided tissues, not as yet sealed

by traumatic inflammation, allow of the products of

decomposition to soak into the tissues around, setting up

locally a septic or spreading inflammation, whereby the

coagulable exudation, temporarily holding the surfaces

of the wound in apposition, is destroyed, and healmg by

the first intention is further prevented. In the meantime

the products of decomposition may pass into the blood,

and give rise to the constitutional state knowri as septic

traumatic fever, or if the dose of the poison is large, to

sapra3mia or septic intoxication ; and this is the more

likely to occur if the wound has been closed, so that the

decomposing serum is pent up under some degree of

tension. If therefore the wound is large, and deep or

irregular, a drainage tube or tubes should be placed m it,

and brought out at the most dependent part, the incisions,

if the wound is made in an operation, being so planned

as to allow as much as possible of a dependent dram. For

smaller wounds it mav be sufficient to placem them a leash

of hor.se-hair or of ciit-gut, a piece of gutta-percha tissue,

or a strand or two of pewter wire. The dram-tube if

kept in too long will act as a foreign body, set up inflam-

mation, and give rise to a suppurating sinus along its

track. It should therefore be withdrawn as soon as the

scrum ceases to be squeezed out from the coagulating

material— /.p., from twenty-four to forty-eight hours,

according to the size of the woimd. In large and deep

wounds it is better not to remove the tube all at once, as

the superficial part of the wound may then heal, and tlie

discharge or pus collect in the deeper part :
but to sliorten

it o-radually, allowing the wound to soundly heal as it is

withdrawn". The drain-tube should consist of red-rubber

tubing varying in calibre according to the size ol the

wound It should liave lateral holes cut m it to lacilitate

the escape of the discharge, and should bo inade

thoroughlv aseptic by being kejit in some antiseptic llui.l.

It had 'bettor be passed througli the first layer ot dressing,

and its mouth surrounded by some absorbent materia to

take up the discharges. AVhere the wound is deep, the
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tube should be seciu-ed by an antiseptic thread, lest it slip

in, and becoming lost in the dei^ths of the wound, sub-
sequently act as a foreign body. Tubes of decalcified

bone have been used in the hope that they would become
absorbed, and so prevent the necessity of disturbing the
dressings ; but they do not appear to have had the desired
effect. Eecently a reaction seems to have set in against
the use of drains of all kinds. "Where they are dispensed
with the skin wound is not as a rule tightly closed, and
the deeper pai'ts of the wound are maintained in close
apposition by means of buried or deep sutures and the
application of firm pressure over a thick layer of
absorbent and antiseptic dressing.

4. Closure of the ivoiind.—The .sui'faces should be placed

Fig. 23.— Surgical needles .md hare-lip pin.

in contact, and the edges accurately united by sutuj'e,

strapping, or a bandage. Where the wound involves
different layers of tissue, muscle and fascia should be
united, each to each, by animal sutures, such as catgut or
kangaroo-tail tendon, made aseptic by soaking in car-
bolic acid (1 in 40). In uniting the edges of the wound,
care shoiUd be taken to see that the skin is neither in-
verted nor everted, and that the sutures, whatever form
is used, are only tied sufficiently tight to keep the
edges in apposition. All tension should be avoided, as
this in itself is a fertile cause of inflammation. The
sutures may consist of silver-wire, silk, catgut, silkworm-
gut, or horse-hair. All Idnds have their advantages and
disadvantages, and are vaiiously required in different
cases. Thus, silver-wire is uuirritating and perfectly
non-absorbent, hwt cai;scs pain on removal, and, as it is
quite unyielding, is apt, from the swelling of the parts,
to caii.sc tension and inflammation if left in too lono-!
Catgut is useful in that its deeper parts become absorbed,*
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and therefore does not require removal. For this reason

it is often inapplicable, as it gives way too soon. Catgut

when chromicized, however, resists absorption for many
days, and forms an admirable suture. Horse-hau- is

non-absorbent, and is also non-absorbable ; it has the

additional advantage of being slightly yielding, as well as

sufficiently supporting. It is very useful when a delicate

suture is" required, as in wounds about the face, l-^ilk

forms a strong suture, but possesses the disadvantage of

being absorbent, and thus of becoming satm-ated with the

discharges ; so that, if decomposition takes place, it will

act as an irritant. Further, unless tied tightly, in which

case it is apt to produce tension, it yields too much.

The sutures are introduced by A'arious forms of surgical

needles, curved and straight, bayonet- spear- and probe-

pointed (Fig. 23), the needle bemg
conveniently passed by one of the

many forms of needle-holder (Fig.

24).
" The methods of applying su-

tures are very numerous. The two

chief forms of sutm-e used in ordi-

nary woimds are the interrupted, the

suture being tied or twisted at each

Fig. 24.—Convenient stitch and "cut ofi: short, and the
needle-holder. continimiis, one suture being used

throughout without being
_
cut.

Among the special forms may be mentioned the twisted,

the button, the quilled, the Lembert. the Jobert, and the

( 'zorny, which are referred to under those woimds where

they are specially indicated. The other methods of closing

wounds, as by stvptie colloid and collodion, are useful m
wounds nbou't the face, and where the wound is ,-<mall.

Having closed the wound, the parts should be placed as

far as'is possible at absolute rest, and supported by

firm but elastic pressure to ensure the deeper surfaces

being in apposition.
. , y

b.' FrcA-culwn of ],Htrf f(idinn, frrmeuialuo,. (n\<l injvrtrvc

prnccsscs wnirrimi in the Putrefaction and 1er-

mentation are best prevented by eflicicnlly draining the

wound, as. where this is accomplished, th(<rc is noinaterial

lol't wherein decomposition can occur. Antiseptics, v)/,..

materials that i.rov(-nt jmtrefaction and fermentation liy

dostrovini;' septic nnd ini'ecfivo orgamsms. are u.-^un y

adopted 'lis an extra precaution, and are especiallv

nec<>ssarv where thorough drainage, as m some tonus ot
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compound fracture, wounds of joints, etc., cannot be

ensured.

But we have to g-uard, not only against the decomposi-

tion of the discharges and subsequent infection of the

woimd, but also against the entrance of infective micro-

organisms, convej'ed by sponges, the Surgeon's or nurse's

hands, or by the air when an infectious case is in the

ward. Thus, the greatest cleanliness is necessary ; all

ijQstruments should be carefully cleansed after rise before

they are put away, and before and whilst in use placed

in some antiseptic solution, as carbolic acid (1 in 40).

Sponges except new ones had better not be used at all,

but Gamgee's absorbent pads, which can be destroyed
immediately after the operation. The hands of the

Siu'geon should be scrupulously clean, and further puri-

fied by dipping them into carbolic acid (1 in 40), or

corrosive sublimate (1 in 2,000). Previous to ojjeratiug,

the parts should be shaved, and washed with soap-and
water for some distance around where the wound is to be
made, and afterwards with carbolic acid (1 in 20), or

corrosive sublimate (1 in 2,000), and where greasy, with
ether. The carbolic spray is now fast being abandoned,
and irrigation with corrosive sublimate (1 in 5,000),
carbolic acid (1 in 40), or even pure water substituted
for it.

In a work of this character, it would be impossible to

attempt any description of the numerous methods of

dressing wounds which have been, or arc at the present
day, in use, and to adequately discuss the advantages
claimed for them, and the disadvantages which all of
them to a greater or less degree possess. The objects
aimed at in the selection of a dressing are— 1, that it

should be absorbent, so as readily to soak up the dis-

charges drained off fi'om the wound
; 2, that it should

promote the drying of the wound
; 3, that it should be

antiseptic
;

and, hence, 4, that, it should not require
frequent changing, and the consequent disturbance of the
wound and therefore of that rest which is so important
in promoting physiological repair. The materials most
frequently used are gauze, cotton-wool, or wood-wool,
impregnated with carbolic acid, salicylic acid, iodoform,
eucalyptus oil, sanitas, corrosive sublimate, etc. My
own plan is to well dust the surface of the Avound with
iodoform, and afterwards dress it with several layei's of
cither iodoform oi' sal alembroth gauze, over which is
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IDlaced more gauze impregnated with eucah-ptus oil. i-"irm

conapression with a bandage is then applied. The wound,
if small, or of moderate size, is now left absolutely at

rest till healing is thought to have taken place ; if large,

however, the dressings are removed on the second or

third day for the purjiose of extracting the drain-tube,
but are not again changed, as a rule, till the wound has
healed. The temperatru'e and jnilse are, of course, care-

fully watched ; and should they indicate any abnonnality
in the process of healing, or should there be local pain or

uneasiness, the dressings are renewed.
6. ('onstihdioiiitl treatment.—Whether the wound is

received accidentalljr, or is inflicted in the fonn of an
operation, much of the Surgeon's success will depend
upon judicious constitutional after-treatment; and,
indeed, in the latter case, in great measui'e also upon
the preparation of the patient. Where the wound is large

and there has been much hfemorrhage, the condition

known as shock, and the constitutional symptoms de-

pending upon severe loss of blood, will probably ensue.

For the treatment of these see (SVioc/i; and Hcemon-Jirige.

For the M ound to do well it is important that the patient

sliould be placed under the best possible hygienic condi-

tions. He should have an abundant supply of fresh air.

the secretions should bo regulated, and the diet care-

fully supervised. Thus, he should have at least fifteen

hundred cubic feet of air, and this should be changed by
efficient ventilation once every hoiu'. The windows, in

addition, except in very severe weather, should be opened
at regukir intervals, in order to thoroughly Hush out the

room ; but draughts must be avoided, and the tempera-

ture of the room maintained at a uniform degree of

about GO F. A horsehair mattress should be emidoycd.

and a draw-sheet placed on the bed. The room or ward
should 1)0 scrupulously clean; there should be no curtains

to the bed and windoAvs, or carpet ou the lloor, and
nothing under the bod to interfere with the free circu-

lation of air. I'he bowels should bo kept regular by small

doses of confection of senna or of the comjiound licjuorice

powder, or by one of the laxative mineral waters : the

secretion of the skin promoted by washing, which may be

done without unduly exposing or wetting the patient

;

and sleep induced, if'nccessary. by small doses of bromide

of potassium, urethanc, chloral or opium, or l\v sub-

cutaneous injections of morphia. The patient must be
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kept cheerful by books, newspapers, etc. The diet for

the first few days should be limited to milk, weak beef-

tea, or chicken-broth, and gradually increased as the

temperature falls to normal and the digestive functions

regain their power. Where the strength has been much
reduced previous to the operation, or the ojjeration has
been severe, or the shock marked, or heemorrhage free, or

suppru'ation has ensued, stimulants, varying in amount
according to the state of the pulse, temperature, and
tongue are indicated. The treatment necessary for the

various complications that may attend the healing of

wounds are given under Inflammation, Suppuration,
Erysipelas, etc. As regards the preparation for operation,

where this is not one of emergency the patient should be
placed at rest for a few days, and kept cheerful and in

good spirits, and j^ut on nourishing but unstimulating
diet. In the meantime his digestive, alviue, renal, and
cutaneoiTS functions must be regulated by appropriate
means, the bowels being cleared the day before the
operation by a dose of castor-oil or other mild jjiu'gative.

Where his strength is much reduced by long-continued
suppuration or chronic disease, efforts must be made to

improve his general health by norrrishing diet and the
judicious employment of stimulants.

V^VRiETiES OF OPEX WOUNDS.—Open wounds are
divided into incised, lacerated, contused, punctured, and
poisoned.

Incised wounds are such as have their edges evenly
divided and their surfaces smoothly cut. They are
usually inflicted by sharp instrrmrents, and are those
commonly made by the Siu-geon in operating. The
danger wlaich is particularly liable to attend them is

haemorrhage. Healing is generally accomplished by the
first intention, provided the proper means are employed.
Treatment.—What has been said under the treatment of
woimds generally, applies especially to this variety.

Lacerated wounds are those in which the tissues forming
the surface and edges of the wound are irregularly torn.
They arc commonly caused by machinery and by the
goring and bites of animals. There is usually but little

hixjmorrhage, in consequence of the vessels being torn
rather than cut aci'oss. The chief dangers are profuse
suppm-ation, tetanus, saprtemia, erysipelas, and extensive
scarring. Healing is generally accomjdished by the
second intention, the dead portions of the lacerated
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tissues being iirst thrown oil by ulceration in the way
described under Gangrene. In some situations and
under favourable conditions, howevei', a large part of the

wound may heal by the first intention. Treatment.—
Special attention shoukl be paid to the cleansing of the

wound and establishing a free drain. Any portions of

the tissues which have obviously lost their vitality

should be cut away. Sutures should not as a rule be

applied, but the wound should be dressed by one of

the methods before described, and the parts placed at

rest.

Contused woiivh are those in which the tissues forming

the surface and edges are extensively bruised. They are

usually made with blunt instruments, or -with such agents

as distribute the force over a large surface. There is

commonly considerable extravasation of blood amongst

the bruised tissues, thoiigh usually but little external

htemorrhage. The chief dangers are extensive inflamma-

tion and sloughing, secondary haemorrhage on the separa-

tion of the sloughs, spreading gangrene, erysipelas or

diffuse cellulitis, tetanus, and, later, scarring. A com-

bination of laceration and contusion is frecpieutly present.

Healing is generallv accomplished by the second inten-

tion. "The Trcatvivnt is similar to' that of lacerated

wounds. Any portions of skin which have not lost then-

vitality should be preserved, especially if the wound

involves the scalp or face.

Povdnred wounds are those in which the depth is much

greater than the breadth. They are usually produced by

sharp-pointed instruments, bayonet- or sword-thrusts, and

stabs. The chief dangers are hiPmorrhage, jtenetration

of important cavities, as the thorax, abdomen, or a jonit,

injury of a large blood-vessel or nerve, and subsequently

deep suppuration in consecpience of the retention of the

discharges in the deep ]iortion of tiic wound. Punctured

Avounds usually unite bv tiie second intention, owing to

the difliculty of keeping 'the deeper ]iarts of the wound in

contact and of preventing the collecting of serum and

later of pus. Trvn1inent.—li deep, a drainage-tube should

be passed to the bottom of the wound, and gradually

shortened as the wcnmd heals. If there is severe arterial

ha-morrhage which cannot be controlh'd by caretuUy

applied pressure, tiie wound must be converted into an

incised one, and the bleeding vessel treated in the way

described undi>r wounds of arteries, veins, etc. l-'or the
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special treatment reqtdred -where a joint or visceral
cavity has been penetrated, see Injuries of Rayions.
Poisoned wounds. Dissection and post-mortem tuounds.

—Dissection wounds are of frequent occurrence, but
seldom give rise to any serious trouble, unless the body
from which the poison is received is fresh, when the risks
are similar to those attending wounds received in making
post-mortem examinations. Post-mortem wounds ap-
pear to owe their virulence to inoculation with infective
micro-organisms which are capable of multiplying in the
tissues or in the blood, and so setting up true infective
inflammation and blood-j^oisoning. These micro-organ-
isms are replaced, as decomposition of the corpse sets in,
by the bacteria of putrefaction. Hence the longer the
body has been kept the less dangerous the wound, as
these bacteria are merely capable of inducing a local
inflammation, and not a true infective jjrocess. The
most dangerous wounds are those received whilst
examining bodies in which death has recently resulted
from septicaemia, pyasmia, diffuse or puerperal peritonitis,
and erysipelas. The effects of a wound received in dis-
section, or in post-mortem inspection, will depend in some
degree upon the health of the operator ; if strong and
vigorous he is bettor able to resist the toxic effects than
when debilitated by prolonged study or work in a hospital
ward. On the other hand, persons acclimatized to the
dissecting or jwst-mortem room are less liable to be affected
than those who have but recently been engaged there.
The signs, as might be expected from what has been

said above, vary considerably, depending, as they do,
upon the natiu-e of the poison received from the corpse
and the previous state of the operator's health. Thus :

1. A pustule may form at the seat of inoculation, and,
after In-eaking and scabbing, leave a raised, indolent^
painful red sore, which may exist for months in spite of
treatment. 2. The scratch or wound may become in-
flamed, the superficial, and, perhaps, the deep lymphatics
implicated, and the axillary glands enlarged and painful,
this condition being attended by sharp constitutionai
disturbance, often preceded by a rigor. ftujjpuration
generally occurs at the seat of inoculation, and sometimes
also in the axillary glands. The prognosis is usually
good. 3. With or without the local signs of the i^receding
lorrn, severe constitutional symptoms set in, preceded by
a rigor, and rapidly assume a typhoid character. Diffuse
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suppuration occurs in tlio axillarj^ glands, and may spread

to the neck and side of the cliest. The ]irognosis is very

unfavourable, the patient often dying in from one to

three weeks, or only recovering after a tedious con-

valescence, and then, probably, Avith a broken constitu-

tion. 4. fJiifuse cellular, or cellulo-cutaneous erysipelas

is set up at the seat of inoculation, attended with the

usual constitutional symptoms of these affections, and

may rapidly spread up the limb and terminate in gan-

grene and 'death. The axillary glands in this foi-m are

not usually affected. '). In addition to the_ local

suppuration, a pytemic state, with the formation of

metastatic abscesses in various tissues and organs, some-

times occru-s.

^ZVcatoi^'Ui;.—Immediately on its infliction the woimd

should be sucked, and cleansed by a stream of cohl water,

and bleeding encouraged and absorption prevented by

tightly binding the part above the wound, ^liere the

corpse is recent and death is known to be the result of

some infective disease, the wound should be washed in

strong carbolic lotion (some recommend its cauterization

with caustic potash, or nitrate of silver), and
_
then

dressed with iodoform, and protected from further mfec-

tion. If a wart, or indolent sore form, it should be

destroyed by nitrate of silver, or other caustic, and the

patient's health improved by tonics and change of air

If an infective inflammation ho set up. the wound should

be freely incised, and any abscess that may form in the

axilla, or elsewhere, opened early ; indeed, if there is

much tension or brawniness of the parts, incisions should

be made before pus has formed. The bowels m the

meantime should be cleared by a brisk purge, and the

strength supported liy nourishments and stimulants.
_

Sihi(/so/' iiiscds sonictimes cause troublesomr local in-

flammation, which is occasionally of a .lifl'iise character,

and wIhu'c a large extent of surface is stung, as by a

.swarm of bo(-s, mav br attended with symptoms ol severe

depression. Stings of tlic Ihmat occasionally occur rom

swallowing a was]., an>l aiv liable to b.' tollowed bv

uidcmatous larvn-itis. Tnalwnit. Tlu' application of

ammonia will 'at once relievo ].ain. ^^hele there is

.severe depression, ammonia or alcohol must ho ad-

ministered. Scarification, intubation ol the glottis, or

even hu-viigotomy, may become necessary in severe stings

of the tlirn it.
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Siud-e-bifts.—The bites of poisonous snakes, other than
the adder, are fortunately rare in this country. The bite
of the common adder is seldom fatal. It is attended
with much collapse, nausea or vomiting, great pain in
the part, swelling of the affected member, subsequent
discoloration from blood extravasation, and occasionally
inflammation and suppuration. The treatment consistsm sucking the part where practicable, applying a bandage
tightly above the bite to prevent absorption of the poison,
and the internal administration of stimulants. The local
application of liquor potasstB or permanganate of potash,
the injection of ammonia into the veins, and excision of
the bitten part are recommended. For an account of the
more serious sj'mptoms attending the bite of the cobra
and other venomous serpents of tropical countries, a larger
work must be consulted.
Subcutaneous wounds.—A wound, whether it be of

the connective tissue, bone, muscle, tendon, or other
structure, is said to be subcutaneous when the skin or
mucous membrane remains intact. Such wounds differ
from the open in that they heal by adhesive inflammation
without suppuration, since'as long as the skin or mucous
membrane covering the wounded part is unbroken, septic
processes are effectually prevented. Moreover, they are
attended by but little, if any, constitutional disturbance.
Ihey will be fm-ther described under Rupture of Muscles
and Tendons, Simple Fractures. t(:c.

Diseases of cicatrices.—The cicatrices left on the
healing of a wound are liable to certain affections which
may be enumerated as :— 1, painful cicatrix

; 2, dein-essed
or contracted cicatrix

; 3, wartv cicatrix
; 4, thin cicatrices •

o, ulceration
; 6, keloid ; and 7, epithelioma. See Ukera-

iioii, Tumours, Injuries ami Diseases of Nerves, &c.

CONTT'SIONS OR BRUISES.

Contusions are subcutaneous injuries, occasioned by
a crushing, pulping or tearing of the tissues, combined
with extravasation of blood consequent upon the ruptm-e
of the caj)illarios and smaller vessels of the part In
ihoir slighter forms they constitute the common iniurv
known as a bruise. The effused blood generally makes
its way in the connective-tissue planes towards the skin
giving rise to the characteristic purplish- black appear-
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ance, and, as it later breaks down and becomes absorbed,

to a change of colours from bluish-black through dark

red to j^ellowish- green. In severe cases the cuticle is raised

into bull;-e by the effusion of blood-stained senam beneath

it. These bull;©, together with the black colour of
^

the

part, may occasion a close resemblance to gangrene, from

which however a contusion may be distinguished by there

being no loss of heat or of sensation in the part, and by

the bullas being fixed, and not changing their position on

pressure as in gangrene. In A-ery severe and extensive

contusions, however, the tissues may be so injured as to

lose their vitality, and gangrene actually ensue ;
whilst

in other instances inflammation and suppui-ation may
occur. AYhen the contusion is localized, blood to a con-

siderable amount may be poui-ed out at the injui-ed spot,

forming a fluctuating swelling known as a hcematoma.

Contusions of muscle, bone, lilood-vessels, and nerves, and

contusions of the viscera, are considered separately under

Injuries of Special Tissues and Organs.

r?-eoime//t.—Beyond placing the part at rest, and

applying an evaporating or a spirit lotion, nothing more

as a rule is required, as the extravasated blood presses

upon the injured vessels, and so pi-events further htemor-

rhao-e. Rhould a htematoma form, it should on no

account be opened, as the blood will usually become

absorbed ; whilst, if aii- be admitted, suppuration will

probably ensue. Aspiration, however, when the ha-ma-

toma is very large, may occasionally be done with advan-

tage.

BUKNS VXD SCALPS Vary in their effect according to

their depth, extent, situation, and the age of the patient.

An extensive though superficial burn on the trunk, head,

or face, ospec.iallv in a child, mav bo more serious than a

deeper but limited burn on the extremities. A bum is

usually said to be more severe than a scald, as the ihud

producing the latter generally quickly cools and runs oft.

A scald, however, owes its severity to the large extent of

surface usuallv implicnted. and when produced by molten

metal or boilimr-oil which a(lli(>res to the part i.s generally

verv serious. V.ui-ns and scalds, when s.^vere. give rise to

constitutional as well ns local elVects. Tlie local oftects

may bo considered muh^r Diq.uytren's division ot Inirns
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into six degrees. These degrees, however, may be
variously combiued in the same burn.

1st degree.—SiiiipJc erytlieiiia, due to increased flow

of blood through the dilated vessels. Xo tissue destruc-

tion ensues, and no scar is left.

2nd degree.— Vesication, due to the exudation from
the dilated capillaries of the cutis causing the superficial

layers of the epithelium to be raised from the deeper in

the form of blebs. No scar is left, as only the superficial

layers of the epithelium are destroyed, and these are soon
reproduced from the deeper layers. iSome slight staining
of the skin, however, may subsequently remain.

JjRD degree.—Denirudion of the cuticle and part of the

true »l-in.—The epithelium around the hair-follicles, in

the sweat-glands, and between the j^apillse, escapes, and
rapidly forms new epithelium over the granulating
sm'face left on the sepai'ation of the sloughs. A scar
results, but as it contains all the elements of the true
skin

, the integrity of the part is retained, and hence there
is no contraction. It is the most painful form of burn,
as the nerve- endings are involved but not destroyed.
4th degree.—Destruction of the lohoJe skin.—The

sloughs are yellowish-brown and parchment-like ; and
their separation is attended by much suppuration. As
the nerve-endings are completely destroyed, the pain is

much less than in the former degree of hxn-n. The epithe-
lium which covers in the granulating surface is only
derived from the margins of the burn, and the resulting
scar consists of dense fibrous tissue. Hence the extensive
contraction and great deformity which often result.

5th degree.—Fenttratio7i of the deep fascia and iui-

'plicaiion^ of the muscles.—Great scarring and deformity
necessarily follow.

6th degree.— C//((?Ti:/;,(7 of (he whole limb.—The parts
are separated by ulceration in the same way as in
gangrene.

CoNSTiTUTioxAL EFFECTS.—When the burn is super-
ficial and of small extent, there may be no constitutional
symptoms

; and even when it is deep, but limited to one
of the extremities, as the foot or hand, they may also be
slight. When, however, the biu'n is extensive, and
especially when it involves the chest, abdomen, or head
and neck, even although it is only of the first or second
degree, the symptoms may be severe, more particularly
when the patient is a child. The constitutional effects



lis OKXEiiAL 1'atiiolo(;y of ixjukies.

may bo divided into three stages :— l. ,S7(w/.- nwl <-»i>-

(jestion. '1. Fwarlldji and iiifa/mnmtion . :'>. Su/qjuniiion
and exliaustion.

1st stage.—BhiicL: and wiifjcstion.—The shock is often
very great, especially when the burn is extensive, and
involves the trunk, or liead and neck. The joatient is

pale and shivering, the pulse feeble and fluttering, and
the extremities are cold ; he suffers little or no pain, and
sometimes passes into a state of coma and dies, the chief
posf-murtem appearances being congestion of the internal
organs, particularly the brain.
2nd stage.—limciion and (nflannnaili.,,. — IJeaction

comes on from twenty-four to forty-eight hours after
the burn. The pulse "is full, strong, and rapid, the tem-
pei'ature rises, and there are othei- symptoms of fever.
Inflammation is set up around the burnt part, and there
is now danger of the absorption of the septic jn'oducts
derived from the putrefaction of the sloughs which ai'e

beginning to separate. The congestion of the internal
viscera, so common in the former stage, may run into
inflammation ; and pleurisy, pneumonia, peritonitis, or

meningitis may supervene and prove fatal. Perforating
ulcer of the duodenum, which is generally situated near
the head of the pancreas, may now occur, and is said

to be most frequently met with about the tentli day. It

would appear to be more rare, however, than has lieen

generally sujiposed, since no case has occurred at r>t.

Bartholomew's during the last seven years. It has been
attributed to Erunner's glands taking uiion themselves
the function of the injiu'ed glands in the burnt skin, and tti

the irritation of the vitiated products secreted in the bile

and dischai'ged into the duodenum at the bile ]iapilla.

3eu stage.—Suppuration and, crhausfion.—During this

stage, which sets in on the se])aration of the slouglis,

there is still a danger of the ])atient succumbing to in-

flammation of the viscera, especially the llmracic ; or he
may be worn out hy liectic and exhaustion from long-

continued suppuration. lie is also cx]iosed to iho risks

of secf)ndaryhiemorrhiige on the separation of the sloughs,

and to blood-poisoning from tlic absorjition of se]itic

pi'oducts unless the greatest care is exei'cised to ]irrvent

the docompositioii of the discharges. On cicniriration

occurring, liorrible defoi-niity n.ay ensue from the con-

traction of the jiewly-foMued fibrous tissue in the scars.

Tlio Triainnid nuist botli h)cul and constitutional.
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Loral trcatmoit.—The clotlie.^ slionld be removed -^itli

tLe greatest care, 80 as not to tear off the cuticle ; but

undue exposure should be avoided. In burns of the first

and second degree, the part should be protected from the

air and changes of temperatiux; by smearing it with

vaseline and wrapping it in cotton-wool, the blisters

being pricked to relieve tension and to let out tiie serum.

The cuticle, however, should not be removed, as it servos

as the best protective. In burns of the third degree, the

parts may also be protected by cotton-wool till the

sloughs begin to separate. Decomposition of the dis-

charges should then be prevented as much as possible by
mild antiseptic dressings. Thus, the surface may bo
dusted 'R'ith iodoform ; or eucalyptus oil, boracic lotion,

and the like may be applied. Some Surgeons put on a

charcoal or even a linseed-meal poultice. Carbolic acid

should not be used, as not oidy is it too irritating, but
there is danger of its being absorbed when the burn is

very extensive. When the sloughs have separated, and
granulation sets in, the wound may be treated as

described under simi)le ulcer, redundant granulations

being repressed by nitrate of silver. Skin-grafting is

often useful in the fourth degree of burns. The fourth

and fifth degrees require the same treatment as the third,

but during cicatrization, contraction must bo as far as

possible prevented by the use of elastic tension, extension-
apparatus, splints, &c. Later some form of plastic ojjera-

tion to oA'crcome the effects of the contractions will often

be required. In the sixth degree, amputation, if a limb
is affected, will probably sooner or later be called for.

CoiistitiilioiKtl treatment.—If the shock is severe, stimu-
lants in the form of brandy or ammonia should be given
according to the state of the pulse, the patient covered
with blankets, hot bottles put to the feet, and undue
exposure whilst removing the burnt clothes and applying
the dressings as much as possible avoided. Opium shoirld

be given, especially if there is much pain. As soon as
the patient can bear it, fluid nourishment should be
substitut(;d for stimulants, as the la.tter, if given in large
quantities, only tend to produce excessive reaction and
inflammation. During the second stage, little can bo
done beyond regulating the bowels and secretions; lower-
ing treatment is not well borne, at any rate when the
burn is extensive and deep, as the patient will then
ref[nire all his strength to sustain the drain on his system
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during the casting off of the sloughs and the long suppu-
ration following. The inflammatory fever, moreover,
generally assumes, if it is not so from the fii-st, a low
type. A stimulating plan of treatment, I'ather than a
depressing, is therefore necessary. In the third stage,
the patient's strength should be" supported by abundant
nourishment and stimulants.

LiGHTXiJS'G- A>TJ Electeic-stroke.—Death may be
instantaneous, or the stroke, beyond causing temporary
unconsciousness, may do no harm. In some instances,
superficial or deep burns, or paralysis of certain nen'es, as
the optic, auditory, &c., have been produced. Of late
effects similar to tliose produced by lightning-stroke have
occurred from contact either with wires tlu-ough which
electric cvirrents of high intensity were passing, or with
electro-motor apparatus. The treatment consists in apply-
ing warmth, artificial respiiution, and stimulants whilst
the patient is in a state of shock. The functions of the
nerves if paralysed have sometimes been restored by
galvanism.

HAEMORRHAGE.

In speaking of the treatment of wounds it was stated

that our first care shoidd be to staunch hfemorrhage.
This requires different measures according as it is arterial,

venous, or capillar}\ It is therefore first necessary to be
able to distinguish between these varieties. Usually it

is quite easj'. In arterial Ace?rtor?7KV(7c the blood escapes in

jets, the force of which is increased at each systole of the

heart, and is of a bright scarlet colour. In venous haimar-

rhage the blood wells up from the wounded vessel usually
in a continuous stream, and is of a dark purplish-red

colour. In cajjillari/ luinnorrhaye the blood appears to ooze

from all paits of the wound, trickling down its sides to

the deeper jiarts, where it forms a little jiool. in some
instances, however, as where arterial blood escapes from
a deo]i and devious wound, it may resemble venous blood

in that it flows continuously instead of in jets, and when
the patient is partially as]ihyxiatcd, as from too large a

dose of an ana'stlietic, it becomes of a dark colour. On
the other hand, venous blood exposed to the air in its

])assage from a deep wound may undergo oxygenation

and become bright like arterial. Bleeding from the corpus

.spongiosum and corpora cavernosa of the penis, or from
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like tissues consisting of cavernous blood-spaces or

numerous small arteries and veins, is sometimes spoken of

as jiarenchijriiatuns hain(irrhar/e. "When ha3morrhaye occurs

in a visceral cavity, as the pleura or peritoneum [internal

hemorrhage), or into the substance of the tissues of the

trunk or extremities {extravasation), it is known by special

signs, and is treated of elsewhere.
Constitutional effects of hemorrhage.—The eifect upon

the constitution of coiu'se varies according to the amount
of blood lost, and is more mai'kod when the Ijlood is

rapidly i^oured ovit from a large artery than when it

escapes slowh' from a small artery or from a vein. In]

the former case the patient may die in a few minutes of

syncope. When the bleeding is less severe the face and
general siuiace become blanched and cold, and the lips

and mucous membrane pallid. The pulse is feeble,

fluttering and rapid, and at length only to be felt iu the
larger vessels. The skin is bathed in profuse perspiration,

the respiration is sighing, and the mind wanders. These
s^miptoms may end in syncope, convulsions, and death

;

or the patient may slowly recover, or may suffer from
ancemia or functional distiu'bance for years. If he is old,

some secondary disease is apt to be engrafted on this

state of anannia, of which he may die. Children bear the
loss of blood badly, but recover rapidly ; the old stand
the loss better, but the effect on their constitution is more
pei'manent.

(Jonditutional treatment of hcemorrhage.—When the
bleeding has been severe, immediate steps must be taken
to prevent fatal syncope ; and after this danger has been
tided over, we must then seek to counteract the remote
effects i)roduced upon the whole system by the loss of
blood. 1. Immediate treatment.—Our efforts must first be
directed to arrest, or at any rate to temporarily control,
the hemorrhage hj some of the local measures to be
presently desci'ibod. Having done this, the chief indica-
tion is to ])revent fatal syncope by ensuring a sufficient
suj^ply of blood to the brain to excite the cardiac centre
in the medulla oblongata. Thus, the patient should be
laid on his back with his head low, his body warmlj--
covered up, and hot bottles placed at his feet

;
or, if the

pulse does not impi'ovo, stimidants in small quantities
should be administered, by the mouth if ho can swallow,
otherwise by the rectum or by subcuttuieous injection

;

•whilst in severe cases the legs and arms should be held
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up, or an j'lsniarfh'rt bandago applied to tliom in order

the bettor to drive the bhjod to the brain. ,V.s a last

resource, infnsion of a .saline sohition should be practised.

Where the bleeding is internal or cannot be arrested,

stimulants should be avoided, inasmuch as the nyncope
into which the patient has fallen tends temporarily to stop

the bleeding by inducing clotting of the blood in the

wounded vessels. If the heart be again roused to action

by stimulants and the vessels in consequence become
dilated, the clots may be displaced, the bleeding re-started,

and the last flickering spark of life put out. 2. To comder-

act the reiiKite ejfects of the loss of blood, fluid nourishment
should be given in small quantities, and then eggs, fish,

and finally meat. Iron is required to restore the loss of

hrematin, and a sea-A'Oj^age or prolonged residence in the

countrj^ is beneficial in overcoming the antemia.

TrcDisfusitm of hloud and iiifasion of saline sohttion intu

the reins.—Transfusion of blood has long been employed
in cases where death is threatened from excessi^-e htemor-

rhage. It is, however, a dangerous procedure, in that

the transfused blood may form clots and thus lead to the

plugging of some of the patient's vessels, with possibly

fatal conseqiiences. And, moreover, it appears that

blood is of no more value than an equal amount of any
bland fluid, since it has been recently shewn that the

transfused blood is merely destroyed and absorbed and

the blood-pigment passed with the urine. < )n the other

hand, the infusion of a saline solution has all the advan-

tages of transfusion of blood Avithout its disadvantages

and dangers. A normal saline solution (common salt ;

water Oj) ati)9"F. is the most easily in-epared. and is best

infused into the median basilic vein. The vein is exjiosed,

ligatured below, compressed above by a clam]i. opened, and

a glass canula introduced and secured in situ by a ligature.

The canula is next connected with an irrigator by a rubber

tube, and all air having been carefully excluded the clamp

is removed from tlie vein and about a ]iiiit of the solution

allowed to llowin. The infusion may be reiieated if necessary

after a short interval. The object of the infusion is to raise

the blood i.ressurc in the arteries suflicienlly to enable the

patient to rally. "Where the apparatus is not at hand .and

the case is urgont a pint of warm wnU^r should be inji-cted

into the reef uui and pri>vented from escaping. The iluid

is ra]iidlv absorbed from thi^ rectum and acts in a

similar manner to infusion into thi' veins, oidy somewhat
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more slowly. If blood is used it should be taken from a

healthy' adult and should be transfused by Aveling's or

Eoussel's apparatus dii'ectly from the arm of the giver tcj

the arm of the patient.

The local teeatmext oe u.ejiorruaue may be con-

sidered under the heads of arterial, venous, and capillar}''

ha3morrhage.
AeterlUj H.TiJtORRKAGE is spokcu of as fl) primary,

(2) reactionarj' or recurrent, and (3) secondary.

1. PrhilarII hannorrhai/e is that which occui's at the

time an artery is wounded, whether by accident or sur-

gical operation. 2. Picadionary <ir 'recurrent hannorrhageia

that which occurs on the jjatient recovering from the

shock of the wound or operation after the primai'y

htemorrhage has stopped, and may be regarded as a,

faiku'e in the process for the temporary closure of the

vessel. The term reciu'rent, therefore, should only be
applied to hsemorrhage occiu'ring within twenty-four hours
of the injury. 3. fit'covdary hcemorrh(i</e is that which
occiu's any time after the first twenty-four hours, and is

due to the failure of the process for the permanent closiu'e

of the vessel. The treatment in each case is different.

1. Primary .\jiterial it.emorrhage.—The older t:^m'-

geons resorted to very barbarous methods of controlling

hfcmorrhage, such as plunging stumps after amputation
into boiling pitch, or operating with a red-hot knife, and
it was not till Nature's method of arresting bleeding had
been intimately studied, both in the human subject and
by experiments on animals, that the local treatment of

ha?morrhage was placed upon a scientific basis. It may
be best, therefore, first to consider Nature s method of
contrullinfj Incmorrliage before describing the surgical

measures which have been founded iipon it. When an
artery of small or moderate size is completely divided, the
cut end, in consequence of the injury stimrdating the
muscular fibres of the middle coat, rontrads, thus lessen-
ing the size of the orifice, and, iu the case of the small
arteries, completely closing it. At the same time, the cut
end, owing to the normal elastic tension of the artery,
rdruds within its sheath, leaving the surface of the latter

rough and uneven. The diminution in the size of the
orifice retards the escape of blood. The slower current
passing over the divided wall of the ai'tery and the
roughened internal surface of the sheath, in consequence
of this multiplication of points of contact and expo.sure to
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the air, coagulates, gradually blocks up tlie oiifice, and
fills the sheath around and hej'ond the retracted end of

the artery, forming what is called the external clot. The
stream having been thus slowed or stopped, the blood in-

side the vessel also coagidates, and the coagulation spread-

ing from the clot that blocks up the orifice to the first

collateral branch, forms what is called the interjiul dd
(Fig. 2b). A-N^ien the hfemorrhage has been severe, two
other factors favour the formation of these clots, viz.,

(1), the enfecblcment of the heart's action induced hy the

tendency to syncope, and the con-

sequent diminished force withwhich
the blood is propelled from the di-

vided vessel ; and (2) the increased

tendency of the blood to coagulate

owing to an alteration in its com-
position caused by the absorption

of watery fluid from the tissues to

make up for the amount of blood

lost by the htemorrhage. Thus the

hfemorrhage is arrested, and still

IDresuming that the vessel be of a

small or a medium size, it may not

recur, and nature will permanently

close the wounded vessel in the way
to be presently described. It is

only, however, when the vessel is

small, that nature can be thus

trusted. AATien a large vessel is

wounded, she is quite impotent to prevent an iniraediately

fatal issue ; whilst if the vessel is of medium size, as the

syncope passes off, and the heart again begins to act with

vigour, the clots may be washed away and the bleeding

recur till fainting once more ensues. In this way bleedings,

alternating with temjiorary arrests, exhaust the jiatienfs

strength, till he finally succumbs to fatal syncojie.

The method by which nature peruiancjitly closes the

vessel is as follows :—The clot between the aiteiy and

the sheath pi-events the artery from dilating on tlie cessa-

tion of the contraction of 'the muscular iibrcs of the

middle coat ; whilst the internal clot acts, so to .siunik, as

a buffer, and thus ]n-evonts the force of the blood-stream

being exerted to its h\\\ on the end of the vessel while

healing is taking place The injury inllicted on the coats

of the vessel by its division sets xvp a traumatic inflam-

FiG. 25.—Diagram of

a wounded artery

closed by clots.
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mation. Leucocytes and serum escape from the vasa

vasorum of the divided vessel-walls and tissues about the

cut end of the vessel, whilst there is proliferation of the

endothelial and connective-tissue cells from the margin
of the torn coats of the vessels. The cells thus formed
gradually permeate both the internal and external clots

so that the end of the artery in a few hours becomes sur-

rounded by a small mass of coagulable lymph. The artery

at the same time contracts on the internal clot, which
gradually loses its red colour as it is invaded by the in-

flammatory exudation. New vessels grow out from the
vasa vasoriun of the arterial wall, and from the granula-
tion-tissue about the cut end of the vessel, and invade the

Fig. 26.—Spencer Wells' pressure forceps, modified by
Mornmt Balcer.

inflammatory exudation, which has now ^''^placed the m-
ternal clot. Thus the internal clot, instead of as at first

being merelj' adherent by its base to the end of the divided
artery, is now intimately blended with the arterial walls,
forming a plug of vascular granulation -tissue. The
granulation-tissue is next converted into fibrous tissue,

which gradually contracts and obliterates the newly-
formed vessels, till finally the iDternal clot together with
the artery is converted as far as the first collateral branch
into a firm fibrous cord.

Similar changes, in the meanwhile, occur in the ex-
ternal clot, and it is finally blended with the scar tissue
formed by the healing of the woimd of the soft parts
around the injured artery.

AVhon an artery is divided in its continuity, the healing
of the distal end is accomplished in a similar manner,
except that the internal clot in the distal end is often
less perfectly produced, and may not be formed at all.
Consequently, secondary hcemorrhago is more frequent
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from the lower than from the upi^er end of a ligatured

arterj'.

The above description applies chielij- to a oomplete

division of an artery. When an artery is merelj' jnme-
tured, the arrest of htemorrliage will depend upon the

size of the vessels, and the size and direction of the

puncture. A wound, however small, of tlie aorta, or

vessel next removed in size, will probably be fatal. In

a vessel of less magnitude, when the puncture is small, a

clot forms of an hour-glass shape, thus blocking up the

wound, and healing occurs by adhesive inflammation. A
somewhat larger wound, when made longitudinally to

the artery, may heal in the same way ; but Avhen made
transversely to the axis of the vessel, it assumes a

diamond shape, in consequence of the elastic tension of

the coats, and the htemorrhage will probably not be

arrested.

The sitkgical iletiiods of .ieeestixo h.emorrhage
may be considered under the heads of temporary and

permanent methods.
1. Tcmjwrarij methods.—The surgeon, if the bleeding

point is within reach, need never fear hiemorrhage, as

mere pressure with the finger will control it, whatever

the size of the vessel, till he can obtain the means of

])ermanently arresting it. The pressure may be made
directlv on the bleeding point, or between the wound
and the heart ; in the former situation with the linger,

Spencer Wells' prcssui'e forceps (Fig. or the tour-

niquet ; in the latter situation with the finger or the

tourniquet, the pressure being then made in such a

direction as to press the artery against some resisting

structure, as a point of bone. The tourniquets employed

are various (Fig. 27 and Fig. 2S). The rubber tube of llie

Esmarch's apparatus perhajis answers the best. An im-

promptu tourniquet may be made by tying a jKicket-

handkerchief loosely round the limb, and twistmg it up

tightly with a walking-stick or umbrella. Those t(Mu-

porary means, however, should only bo trusled to until

more permanent methods can be applied.

2. Pfirmonnit mlliod'f.—Tho agents em])loyod for per-

manently arresting haemorrhage are— 1. (\iU/, 2. Jhni,

I'l-cssnrr, -1. t^h/jilic-s i>. Caiifrnj, 6. f.i<i<ilun-, 7. Tursivn.

8. ylc?'/jrr.s'.s-i'rc, !), /'\ircipri:<!^i()-i.

1. Cor,]) is only ;i])])licablo to stopjiing haMiiorrhage

from small vessels. It acts by causing the muscular coiit
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to conti'act, and by promoting the coagulation of the
blood. It is frequently employed in the form of cold
water to arrest bleeding from the smaller vessels in
operation woiinds, and is a well-known domestic remedy
for checking ei)istaxis, &c.

2. Heat in the form of hot water is now often em-
ployed in jtlace of cold water in large operation wounds,
as cold applied to a large surface tends to increase the

Fig. 27.—Pctit's Tourniquet. Fig. 28. —Signoroni's Tourniquet.

.shock of the operation. The water must be hot ; warm
water merely encourages the hasmorrhage by washing
away the coagula blocking the vessels. Heat, like cold,
acts by stimulating the muscular iibres of the vessel to
contract.

3. Phessuee as a temporary means of arresting haemor-
rhage has already been mentioned. Firmlj- aj^jjlied to the
Hap s covermg a wound, it is an efficient method of con-
trolling the bleeding from the numeroiLs small vessels
necessarily divided in operations. In the form of a pluo-
or tampon it is the best means at our command in certain
situations where the artery cannot be secured by more
reliable methods, as the rectum, vagina, tonsil, nose
socket of a tooth, interior of bone, &c. It is, moreover
frocpiontly employed to stop hicmorrhage from a moderate-
.sizod artery where such ca,n be pressed against a bone, as
in the scalp; whilst in tlie form of a graduated compress
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it is especially applicable to wounds of the palmar arch.

Pressure acts mechanically by closing the vessel.

4. Styptics arrest htemorrhage by inducing the co-

agulation of the blood. Those most in use are perehloride

of iron, hamamelis, and nitrate of silver. Of the per-

ehloride of iron, the strong liquor and the solid form are

the most efficient preparations. Styptics may be most

usefully employed in conjunction mth pressure in cases

where the latter alone has proved ineffectual. The ob-

iection to their use is that they are apt to cause inflam-

mation and sloughing of the tissues, and consequently

secondary hfxsmorrhage is liable to occur on the separa-

tion of the slough. A case has recently come under the

care of a colleague in which two inches of the median

nerve was destroved by the sloughing following the a]ipli-

cation of perchldride of iron to a wound of the brachial

artery. Styptics should never be used where more

efficient and safer means of averting hfemorrhage can be

adopted. -,. .
i

5 The cauteuy arrests bleeding m part by causing

the muscular coat of the artery to contract in part by

inducing coagulation of the blood, and m part by charring

the tissues and so producing an eschar which checks or

prevents the flow of blood. The wound should be first

dried by pressure with lint, and then immecbately touchod

li-htly"with the cautery, which .should be at a dull rerl

heat as if used hotter' than this, it simply destroys the

tissue without producing the above ertects. and the

hremorrhage continues. It may be applied m the form

of the cautery-iron, which is simply heated m the fire :

but Paquelin's benzoliue cautery and the galvano-c.utery

are much more convenient. The chief objection to he

use of the cautery is that it causes destruction of the

tissues around, and on the separatum ot th.> resulting

eschar secondary ha?morrhagc is liable to ensiio. the

cautery should never bo used in a clean - cut wound.

G lAC. VTUllE is the most reliable method ot permanentb

arresting lurmorrhage, nnd is the one most^ frequontly

employed. ( 'arboH/.ed and chromici/,ed catgut, carbolized

silk, rhii.a twist, whipcord, knngaroo-tm -tendon, and

ox-aorta are the materials chieily used ns ligatures. Of

these good carl)olized or chromici/.ed catgut is perhaps the

avourite. and answers admirably f.ir securing the cut end..

„f arteries in amputation and other wounds I'or ho

liUure of arteries, however, ni their contniinty the
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choice of ligature is still open to question, and will be
referred to again imder lif/ature of arteries. Whatever
form of ligature is used it should not be too thick, or the
internal and middle coats will be unevenly divided or
may escape division altogether. At the same time it

should be strong enough to resist absorption or softening
till the artery is securely sealed. It should be tied tightly
till the internal and middle coats are felt to yield, but
not so tightly as to cut through the external coat.

Eecently Messrs. Ballance and Edmunds, as the result of
an experimental enquiry on the ligatm-e of the larger
arteries in their continuity, have advocated that two
ligatures should be applied so as merely to occlude the
lumen of the vessel, without dividing the internal and
middle coats. These observations, however, can hardly
apply to the ligatiu-e of the cut end of arteries in wounds,

Fig. 29.—Luer's Artery forcep.s.

as unless the ligatiu-e is applied tightly to such there is,

obviously, danger of its .slipping. An artery is tied in
an open woimd by seizing the cut end with nibbed
forceps (of which Fig. 29 is one of the best forms),
drawing it gently from its sheath, throwing a ligature
round it, and then tying the ligature in a reef-knot
(Fig. 30, a). If aseptic material is used both ends are
cut off short.

Effects of ligature.—When a ligature is properly applied
the internal and middle coats are evenly and transversely
cut through by its pressui'e. Their cuib edges retract and
curve within the canal of the vessel, and the external
coat, crumpled up and tightly embraced by the ligature,
retains the two inner coats in contact with each other
(Fig. 31). A clot of conical shape forms in the vessel,
extending from the seat of ligatiu'e to the first collateral
branch, and subsequently becomes adherent by its base
to the wall of the vessel. The cut ends of the internal
and middle coats unite by adhesive inflammation. When
an animal ligature, such as catgut or kangaroo-tail-
tendon, or a carbolized silk ligature with the ends cut
short, is used, and the wound is kept aseptic, the ligature
becomes embedded in the granulation tissue and absorbed,
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or, in the case of silk, encysted. "Where one end of a

silk ligature is left long and hanging out of the wound,

as was commonly practised in former times, the external

Pjg. 30. A. The reef-knot vcrsii.s 15, tlie grannv-knot.

coat sloughs

E Ml

through -where embraced hy the ligatui-e,

allowing the latter '^to come away, Lringhig with it the

end of the artery round which it was

tied. The permanent closiu-e of the

artery is accomplished by the process

already doscribedrrnder JNy(<k7t's Meihod

of ((inirolliiu/ Hwrnorrhific (p. 123).

7. ToRSiox consists in seizing the

artery iirmly with the toi'sion forceps

(Fig.' 32), drawing it gently from its

sheath, and twisting it sharply several

times in its long axis till the internal

and middle coats are felt to yield.

The process resembles the tearing

across of an artery, such as occurs in

the avulsion of a limb. "\Ylicn torsion

is successfully performed, the internal

and middle coats are ruptured and bent

upwards into the lumen of the artery,

and the external I'oat is twisted n]i

into a. cone (iMg. 3;)). A <^'l<'t then forms,

and the artery heals iiermanently in

the way already described. It ajipears

to bo a roliabie method, but takes a

longer time in its performance than ligature.

,S. AcKl'liEssuiiE consists in securing the end oi

bleeding artei'v by in^essing it betw(n>n an acuiin-s

needle (which resemliles a hare-bp inn), and the lis

(i. 111.-—Diagvinii

uf a ligiilurcil

artery. E. Ex-

ternal : M.
(Uc ; aiul ]. In-

ternal eiiat. ]j.

Liuature.

the

sure

sues
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Fig. 32.—Torsion-forceps.

Fig. 33.—Etfects of torsion on an artery.

Fig. 3-i.—Different ways of applying acupre.ssiire. (Bryant's
Surgery.)

(Fig. 3-1, 1 and 2), or between the needle and a wire
twisted over the needle (Fig. 34, 3). There are several
methods of applying acupressure. That fornieily in
common use in Aberdeen, the "Aberdeen twist," as it
was called by ]'roi'essor Pirrio (Fig. 34, 2), consists in
transfixing the tissues with the needle parallel to the
artery and close to its bleeding mouth (see dotted line
Fig. 34, 2), and then giving the needle a quarter twist
across the course of the artery and pi'essing its point for
some distance into the tissues beyond (h"'ig. 34, 2). The

K 2
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artery is tlius coiapresserl between the needhi and the

tissues. Acupressure is scarcely ever used now.

9. FoECiPRESSURE cousists in seizing tho bleeding

artery, and the surrounding tissues if the vessel is small,

with "Spencer Wells' pressure forceps, leavingthem on

a few minutes and then very gently withdra^\-ing them.

It is a means often used to control the hfemonhag^e

during an operation, and will even permanently arrest it

in the case of the smaller vessels, which are often found

not to bleed when the forceps are removed. It is .some-

times employed for arresting htemorrhage from a vessel

which from its depth or other cause cannot be tied. In

such a case the forceps are left on from twelve to twenty-

four hours, and at the end of that time are very gently

removed so as not to re-start the bleeding.

2. Eecuerext, eeactioxary, op. ixtep.siediaky

HiEMOEEiiAGE is that which uiay come on within the first

twenty-four hoiu-s after a wound as the patient gets warm

in bed, and the shock of the operation or mjury has

passed off. It may be regarded as a failure in the pro-

cess of the temporarv closure of 'the vessel. It should be

noted that the term recurrent is by some authors appbed

to what is here termed secondary hcemorrhage. Causes.—

1. Slipping of a ligature or displacement of a clot Irom

a' vessel consequent upon the wounded parts not being

kept at rest. 2. Washing out of a clot from a vessel

which it has temporarily plugged, by the mcreased force

of the circulation as the heart regains power on the

passing off of the .syncope or shock. It is ciuite coumion

in large woimds to have some oozing of blood through

the dressings; but this should not be considered as

recurrent htrmorrhage unless it occurs m nnusiial ciuan-

tities, and only then calls for treatment. The soiled

dressings having been sprinkled with iodoform, and

covered with some form of antise]itic and absorbent

material, the part should be firmly but gently bandaged

and then elevated. Tins failing, the dressings must be

removed, and the fiaps in the case of an amputation

separated, 11 lo clots washed away With cold or hot water

containing an antiseptic, and any vessel found bloodmg.

tied. Tho wound should be then redressed and Imn

pressure applied.
.

3. Siccois-UAKY ]li-:moiu;ha(ik is that which occuis

after the pi.niod of reaction has ].a.sscd in consc(iueuce
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of the failure of the process for the permanent arrest of

htemorrhage.
Cause.—Secondary hfemorrhage is due either to the

defective formation of the internal clot, or to the failure

of union of the internal and middle coats. Either of

these, again, may be (a) the result of some fault in the
surgical means taken to arrest the primary hpeniorrhage,
and then in some measure may be said to be j^i'eventable

;

or (b) the result of some disease of the vessel or consti-

tutional state of the patient, and then may usually bo
regarded as non-jn'eveutable. Those causes may be con-
sidered under the following heads :

—

1. Defect in the ligature or in its application.—(o) An
improperly prepared animal ligature may become ab-
sorbed too soon, {h) A non-absorbable ligature, if chosen,
may be too thick or tape-like, and hence not divide or
unevenly divide the internal and middle coats, (c) The
ligature may not be aseptic, and so cause suppurative
instead of adhesive inflammation, (ri) The ligature, what-
ever kind is used, may be tied too tightly or too loosely,
or be unevenly knotted, (e) The sheath in applying the
ligature may be too freely separated from the arterj^,

or the artery bruised during the separation of the sheath.

(/) The ligature may be placed too near a collateral
branch.

2. Defect in the vianacjement of the wound.—The tissues
may be roughly handled and bruised, or the wound may
be imperfectly drained and the discharges allowed to
become septic or infected by pathogenic organisms, so
that, in either case, septic inflammation and suppuration
may be set up and spread to the vessel and its contained
clot.

.'3. Disease of the vessel-walh.—Under this head may
be mentioned atheroma, calcareous degeneration, and
syphilitic and tubercular disease, all of which may either
allow the ligature to cut its way too quickly through the
diseased coats, or prevent the adhesion of the internal and
middle coats and the other changes that should occiu' in
the normal process of healing.

4. Constitutional conditions.—These are such as render
the blood less coagulable than usual, or are associated
with an increase of the blood-pressure or an excited action
of the heart. Amongst such conditions may be mentioned
the hEemorrhagic diathesis, diabetes, Bright's disease,
septictomia, pytemia, traumatic fever, and plethora.
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Si/mj)ioms.—There may he a .sudden and even fatal

gusii of blood, or previous to this, the discharges of the

wound may have been hlood-stained. In some cases, the

bleeding may stop for a time, but again and even again

recur till the patient finally sinks from exhaustion.

Sometimes the hromorrhago may cease .spontaneously

after one or more bleedings, and the patient recover.

Treatment.—A. From an artery in a stump after iqieruihm.

—The treatment will differ according to (1) the date at

which the hicmorrhage occurs
; (2) whether it is from the

main artery
; (3) the coudition of the stump ;

and (4) the

situation of the amputation. Thus, when the h;emov-

rhage occurs a few days after the operation, and is little

more than a mere oozing, elevation and pressui-e by

careful bandaging will often stop it. If it should not do

so, or the bleeding is more severe and appears to come

from the main arfery, a tourniquet applied to the artery

above may succeed.
" This failing, or the flaps appearing

distended with blood, they should be opened up, the clots

removed, and the bleeding vessels secured. At a later

perioil, when the healing process has considerably pro-

gi-essed, should pressm'e fail, it becomes a question

whether the healing flaps should be torn apart and the

artery secui-ed at its bleeding point, whether the mam
artery should be tied above the wound, or whether

re-amputation should be performed. If the mam artery

can be easily secured just above the operation wound, this

is to my niind the proper procedure, especially if the

wound is in a slousi'hy condition, in which case the

ligature would probablv not hold at the seat of bleeding.

This is also the right com-se to pursue if the amputation

has been performed at the shoulder or hip-joint ;
but if in

the lower third of the leg or in the fore-arm, then an

attempt should be made to tie at the wound, or if this is

impossible from the slough>- conditi<in of the stump,

re-ampntation is probably the safest treatment.
^

15. From an arteri/ in ils rontinvify.—Vrcfi^nvc shoulu

first 1k! apidied at the seat of wound, and m the case of

one of tlie extremities for a considerable distance over the

course of the arterv. both above and below the wound,

and the wlioh^ limb bandagrd from the loot or liand.

as the ca.se mav br, ninvards. This tivatmcnt failing

after a thorough' trial of it bas bcm made, the best plan,

as a rub', is to cut down uin.n and tic botli ends ol the

bleeding arlerv in the wound. Tying the main artery



VEXOUS H/EMOBEnAGE. 133

at a distauco above the wound has been advised, but is

oi^en to the objection that the secondary bleeding often

comes from the distal end of the artery ; and that even

when it comes from the proximal end, the ligature of the

main vessel may not control it, since blood may be carried

into the artery "below the ligature by collateral branches

(see Fig. 4,i, p. 20(3). Further, in the case of the lower

extremity, there is also a danger of gangrene. The
operation of tying at the seat of wound is no doubt diffi-

cult, as the parts are generally matted together or in a

sloughy condition, and the coats of the artery so softened

that a ligature will not hold ; but by following the artery

a little way upwards and downwards, a healthy portion

may be found whereon to place the ligature. The steps

of the operation are greatly facilitated by the use of

Esmarch's bandage. Where the hoamorrhage comes from
an artery deeply placed, as the external iliac or sub-

clavian, pressure is probably our only resource. In
the case of the iliac, an attempt might be made to secure

it at the bleeding spot. In the only instance, however,
in which I have seen it tried, it was imsuccessful.

Should haemorrhage recur after both ends of the artery

have been tied at the seat of wound, amputation in the

case of the lower extremity is probably the safest course,

Yenous ILEMORRHAGE.—When a vein is cut com-
pletely across, the arrest of hfemorrhage is due chiefly to

the formation of a coagulum in its interior, but partly to

the collapse of the vein. Treatment.—Unless a large vein

is wounded in its continuity, no treatment beyond pres-

siu'e is usually required. Should the main vein bleed

after an amputation a ligature should be applied to it.

See Trcaliaeid of ivounded veins.

Capillary niEMORiiHAGE is arrested by the formation
of coagula in the capillaries and smaller arterioles. The
coagulation is due in part to the exposure of the blood to

the air ; in pait to the traumatic inflammation set up in

the capillary-wall by its division ; and in ])art to the

diminished force of the circulation in the capillaries con-
sequent upon the reflex contractioir or even closiu'c of the
arterioles which follows the division of the tissues.

Trpatineiit.-~Afi the hromorrhage usually stops spon-
taneously, nothing in the way of treatment is, as a rule,

called for. Cold or hot water, however, may be used to

more quickly cause its cessation; and firm pressure on
bringing the woimd together will also check it.
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COXSTITUTIONAL El-'FECTS OF IXJUI;!'.

Shock is a genertil lowering of the vital i^owers

induced by a severe impression made directly on the

nerve-centres, or indirectly through the peripheral

nerves.

The causes of shock may be divided into the predispos-

ing and the exciting. Certain conditions prior to an

injury or an operation tend to make the shock more
severe, and may therefore be regarded as prcdhjio&hxj

causes. Such are Bright's disease, hepatic and cardiac

mischief, a highly nervous and hysterical temperament,

enfeelilenient from old age, sedentary occupation, exces-

sive fear of the operation, &c. Among the cxatiug causes

may be mentioned mechanical injuries, espec-ially of

important parts or organs, as the abdomen, testicle, i\:c..

burns and scalds, especially when extensive and involving

the trunk, serious operations particularly when pro-

longed, undue exposure of the body to cold as during a

long operation, bites of venomous reptiles, the action of

some irritant poisons, the sudden emptying of an over-

distended bladder, &c. Powerful mental emotions, as

sudden fright, grief, or joy, are sometimes sufficient oi

themselves to produce severe and even fatal shock. In

fatal cases of shock from such causes, however.^ some

visceral disease has generally been discovered. Fright,

moreover, adds to the shock produced by mechanical

injury, as seen for example in railway accidents, biirns

from tlae clothes taking fire, A:c.

ratholoqy.—V,ui little is found }H,st moriem in fatal

cases of 'shock. The right side of the heart and the

venous system generally, especially the abdominal veins,

may be engorged with blood, and the nerve-centres

antemic. Sometimes the heart has been found empty,

and if the shock has been combined with severe ha^mor-

rlian'o there may be a general deficiency of blood in the

body. Tlie impression produced by tlie injury operation,

or niental emotion on the nervous centres, is believed

either, 1, to lead to paralysis of tlie heart directly

throui;-h the pneumogastric ' nerves; or 2, to induce

throiigli tlie splanchnics a vaso-motor par:ilysis of the

walls' of the al)dominal veins, whereby they becoiiic

engorged, an d the nerve-centres and heart in conse(|uencc

iiii'pei'fectly supplied witli blood; hence, partly owing to
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- deficient uervous stimulus, and partly to lack of sufficient
arterial blood to the heart's substance and ganglia,
cardiac jxaralj-sis ensues.
The symptoms vary considerably in severity. In

extreme cases the patient lies in a semi-conscious state.
Ills pulse IS feeble, frequent, and fluttering, perhaps
hardly perceptible at the wrist. The surface, especially
that of the extremities, is cold, the temperature falling at
times to 97°, or even 96°; the face is pale; the lips are
blanched

;
the skm is moist or covered with a clammy

sweat
;
the eye is half closed, and lustreless or glazed

;and the respiration is shallow, and may be barely per-
ceptible. There is marked muscular relaxation; theremay be yieldmg of the sphincters, and at times nausea
and vomiting. The symptoms may gradually increase,
and tfie patient die of syncope or asthenia ; or he may
gradually rally and pass into the condition known as
readwn. The pulse will then become full and increasedm frequency the temperatiu'e slightly raised, the face
Hushed the skm hot and dry, the imn'e scanty and high
colom-ed the tongue furred, and the bowels confined.Many of the feverish symptoms, however, that were
lormerly regarded as the result of excessive reaction, arenow known to be due to septic poisoning.
rrmtment.—ln slight cases, beyond covering the patientup warmly m bed with blankets, and applying hot bottles

to the feet, nothmg is required, except when there is muchpam a subcutaneous injection of one-sixth to one quarter
ot a gram of mori,hia. In severe cases, small and repeated
doses of brandy should be given, carefully watching its
effect upon the pulse so as not to subsequently induce
excessive reaction; whilst hot bottles shoidd not only beapplied to the feet, but placed on either side of^ethorax and friction used to the hands and surface
generally. If_ there has been severe hEemorrhage fluidnounshmcn m small and oft-repeated doses sho^ild beadministered with the stimulant. In extreme cases!where the patient is unable to swallow, brandy should be

ousiy whilst, should tho breathiiur cease artificinl vp

t^^:f^ '1 )^ 7f ''''''' ^"^^^ ?e-eve^.ed in for om;
^ Tr^S^^ ffM 1^ ""'"^ apparently be ineffectual.
.

inc application of heat by means of hot bottles and warm
.negloi'Sit Z "^r'r"'

'^'^ --""tT
•
neglected. Uot flannels placed over the cardiac region
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may be successfxU in rovising the flagging heart
;

™
the case of a child, a hot bath may be given. Should the

jugular veins bo distended, indicating an over-tuU and

partially-paralysed condition of the riglit «de ot t le

heart, the external jugular vein may be opened. ( »n the

other hand, if there has been excessive hrcmorrhage,

infusion of saline solution should be performed, the

extremities in the meantime being raised and liandaged .'^o

as to impel as much blood as possible to the nerve-centres

and imperfectly-distended heart. Electricity m some

cases has been useful.
.

Tkaum atic fever.—After every injury, vheu severe,

the temperature, even when there is no vround may rise

one or two degrees, but falls to normal about the third

day, whilst the tongue may become sbghtlv furred, the

bowels confined, the appetite lost, and the pulse increased

in frequency. These symptoms, however, pass ott witli

the fall of temperature, and, for the rest ot the period

while the wound is healing, the patient's general functions

are performed natiu-ally. This condition appears to

depend in part upon an impression made through the

peripheral nerves on the heat-regulatmg centre m the

medulla, and in part upon the absorption of free fibim

ferment which escapes with the leucocytes and serum m
the process of the simple traumatic mflammation i;e^^nlting

from the iniury. This simple form oftranmaUc fcAei

must be carefully distinguished from tlie «v-/<<-
which

dei^ends on the absorption of the products of i^fact on

from a septic and imperfectly drained wound. If the

wound is allowed to become septic, the symptoms of

Timple traumatic fever pass into those of the ^^ei^tic form

or i^ the dose of poison absorbed has been arge. " tJ

of sapra^mia. Simple traumatic fever subsides of it.elf,

amfmpiires no special treatment bevond relieving the

nwels'by a gentlJ purgative and l-fl-^^^/^^^^
f in dc

.slop diet. traumaiU- Jhrr will be described uiidci

septic in-occsscs in wounds. r.i f,, tlio

TraItmatk: i,ELiRiu>r is the term app ed o the

delirious state which sometimes supervenes ^

and surgical operations. The debnum may depend upon

::^Ll distinct conditions.
.
Tims (1.) i -^^y ;^;^:^.^

symptom or septic traumatic fever and s tl^"), \" ^'
,

occur in the highly nervous or neurotic as the u.^ult ot

sevSo mental stmm or exliausting bram-wovk prcviou.
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to the injmy or operation, being then S23okeu of as nervous
traumatic ddirium. (3.) It may be the result of the long-
continued abuse of alcohol, and is then ordinary deJiriitm
tremens brought on by the accident or operation. These
various forms, however, no doubt often occiu- together.

In/Jam matiiri/ traumatic delirium.—Of this variety little

need be said further than that it generally occurs from the
third to_ the fifth day when the septic traumatic fever is

at its height, and that it usually begins or is worse in the
night and abates with the morning remission of tempera-
ture. The treatment is that of septic traimiatic fever with
the addition of an ice- cap to the head when the delii-ium
is high.

Nervous traumatic delirium, though rare, sometimes
occurs in subjects of a susceptible nervous temperament
or over-exhausted with brain-work. It is unaccompanied
by fever and closely resembles delirium tremens, except
that it is not due to alcoholism. The dcliriiun, which
is usually of a low and muttering, but occasionally of a
violent or maniacal character, usually yields to quiet and
opium, or bromide of potassium and 'chloral, with careful
feeding and the judicious employment of stimulants
where such are indicated.

Alcoholic trcmmatic delirium or delirium tremens differs
from the inflammatory variety in the absence of fever,
and m the peculiar nature of the delirium, which is of a
low muttering or busy kind. The patient has delusions,
fancies that he sees animals or devils under his bed or
chair, IS suspicious of his friends, talks constantly to
himself, answers rationally when spoken to, but imme-
diately relapses into his incoherent muttering state.
Sometimes the delirium is of a violent character, the
patient will not remain in bed, and may attemi-)t to
destroy himself or those around him. The temperature
18 normal or but slightly raised ; the skin is perspiring

;

the hands arc tremulous ; the pulse is full, soft, and often
quickened

;
the tongue is also tremulous, indented by

the teeth, and coated with a creamy fur, and in severe
cases becoines chy and brown. The bowels are usually
confined. The patient cannot sleep, and will not of his
own accord take food, but Avill, as a rule, drink anythin".

The prognosis is good when the patient is young and
can be induced to take food; but when he "is In-okon-
down m health or the subject of visceral disease ho
usually sinks into a state of asthenia, and dies of exhaus-
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tion, or it may bo of heart- failure during a paroxysm of

violence. . ^ i 4-1 „
Treatment.—Thti cHef indications are to make the

patient take food and to procure sleep, and so restore

power to the exhausted nerve-centres. Thus, the diges-

tive functions should be regulated by clearing the bowels

with a purgative or an enema, and by the subsequent

administration of tonics, such as qmmne. The difhcultj

in getting the patient to take food may generally be over-

come by a judicious mixture of firmness and coaxing

otherwise he must be fed by an esophageal tube. iUe

diet should consist of fluid nourishment given m small

and repeated quantities by night as well as by day, pio-

vided the patient is awake. To procure sleep subcutaneous

iniections of morphia (gr. ,1 to i),
or bromide oi potassmm

and chloral in doses of twenty grams of the lormei to

fifteen of the latter, should be given every tvvo houiN

carefully watching theii- effect. When these lail, succes.

may sometimes be obtained by first mducmg

by chloroform, and following up its effects by the subcu-

taneous injection of morphia. The admmistration of

chloroform to patients with delirium trernens is ^ovce^ ol

by no means free from danger, smce three deaths ha^ e

occurred at St. Bartholomew's '^lop^ m seve^n years, it

there is kidnev disease, morphia and opium shoul not e

given at all. or with great caution. The question of the

^ministration of stimulants is .
one on

-"J^,^

"

differ Perhaps the best rule is-where the pat out i^

young and of good constitution, to withhold them entirely ;

bul where he is old, broken down in health, or the siil.,ect

o visceral disease, to give.them in
^^'^'f';,^^^;^

rco-ulating the dose according to the amount of depiession

S tile elects produced.. If he is violent, or noisy h. nuis^

bo placed in au isolation-ward, and proynted lim
SuS?timself or his attendants, either by the use o tlie

strait-iackot or by manual restraint, ^ex usion itM-ll li,.>

S a go^; ofVei in producing sleep. Tlie nianageiuen

of a loSal injury is ..ftenrendercxl very di hnilt^^ the

patient tearing oif bandages, splints, \c.
l

example, converting a simple fracture
"j^"/

"^^l^^^^^

one. Suchmischief can only be prevented In tli.- gic.test

watchfulness and care.
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DISEASES THE RESULT OF SEPTIC AND INFECTIVE
PROCESSES IN WOUNDS.

The diseases included iiudor this bead may be divided
into two cbief cUisses, the scj)iic and the iufn'ilre.

I. The SEPTIC are sucb as dojiond upon" putrefaction or
fermentation, whereby certain chemical products, known
collectively as ptomaines, are formed and set up local
inflammation and suppuration, and if absorbed into the
system through the blood- or lymph-channels, give rise
to fever and other constitutional symptoms known as
blood-poisoning. These chemical products are believed
to be of the nature of alkaloids, and to act on the tissues
locally, or on_ the whole system if absorbed, as intense
irritants, and in a manner similar to that in which known
alkaloidal bodies do. Thus, they do not multiplv in the
body, and the effects to which tliey give rise are 'propor-
tionate to the dose absorbed ; and "as soon as the i3utre-
factive or the feimentative pirocesses in the wound, or
the absoriDtion of their products, are prevented, the local
inflammation and the constitutional symptoms cease.
The poison is non-infective : that is, i"f ;in animal is
moculated with the blood of another suffering from a
septic disease, the disease is not transmitted. Neither is
there evidence of one patient being able to infect another.
Micro-organisms are not discovered in the blood or tissues
dm-ing life, nor immediately after death.

II. The INFECTIVE diseases are believed to depend
upon moculation by some specific virus, which is gene-
rally thought to be of the natiu'c of micro-organisms, or
of an unorganized ferment produced by them in some at
present unknown way. In this class, "the poison, what-
ever its nature, is believed to thrive and multiply in the
tissues or blood

; the effects produced, therefore, are not
proportionate to the dose, the smallest quantity intro-
duced into the system being sufficient after a certain
incubative period, dming which the poison is multiplv-
ing, to sot up local or constitutional effects. The poison
IS infective

;
that is, the disease can be transmitted from

animal to animal by the blood, and there is stron"-
evidence, conclusive in some forms of infective diseases^
that the infection is capaHo of being convoyed from
patient to patient. Micro-organisms in largo" numbers
are iound m the blood and in the tissues immediately
after death.
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Both septic and infective diseases may _occui- simul-

taneously in the same subject; thus, a specific virus may

set up a localized infective inflammation m the Avound

and the septic products of this may be absorbed into the

system either with or without the specific yii-us.

These diseases, whether sepiic or fr,/erfu7- niay be

divided into the local and the general :
that is, the poison

may set up local mischief, which may or mav not be

followed by general poisoning of the system ;
or the who e

system mav be primarily affected, any local mischief that

may occur
"

in the wound being merely of secondary con-

'To'uke the septic diseases first, or those due to putre-

faction or to fermentation. As a local affec ion there i.

^tic in/lammcUiou, a spreading inflamniation attended

with suppuration and due to the local irritation ot the

Themical products formed by the putrefaction or iermenta-

tion of the discharges in an imperfect y dramed or unpro-

tected wound (see p. 14). As
^/''''"f ^f^^'/^l,^'

-1. Septic tra amatic/ccer, a general disease produced bj

the absorption of a moderate dose of the ^-^emical pi^odu

of putrefaction or fermentation from a .septic wound.

t FSS^r, a constitutional condition attending j^o-

lono-ed suppuration, and probably induced b. the con-

fcedabsSi.ic.of the septicp^^^

at a time. o. Sapra'mia or septic inioxicttuw,

and of'ten rapidly fatal form of blood-poisonmg due to

the absorption of a large dose of the septic pmson, and

r;foi"lberega a -^--/HefiX
traumatic fever, the diiTerence bomg one of dcgiec latliei

'Xe'v^Mi-' disee.es. or those depending up.m min'o-

oiianisms niiv be similarly divided into the local and the

bXctive spreading inihunmation secondarily a lerting the
intectne s^ine m

„^ inoculation ol the wound
system, and pioi)<u)i> out. lu j /Ul„lnr rviKinflns

different forms of
^

'

i.^ln^tlflin in-
medic gane/rcHC, a i apull> -spT^'""' » ,„.nbiblv duo to
.ariablv tcnninatmg -

J^-^-;
- 'fji^Z'^'^^Lr,

;;;ov;;;;l;Sa;:i'uS^^
^'-rprobably



SErTif traumatic: fever. 14.3

clue to a .specios_ of micrococcus. 6. li'dund-diplitlieria, a
coudition m which a grauuktiug wound becomes covered
with a false membrane resembling that of diphtheria,
probably also depending upon the presence of a specific
micrococcus. G. iMalujnunt /mstnle, due to the inoculation
of a scratch or abrasion with the anthrax bacillus. 7.
Artinomj/cosis, an infective disease depending upon the
presence of a parasite, the actinomyces, derived from a
similar disease in cattle. The general affections may bo
enumerated as: 1. i<ejdianivia or sejdic irifedion, a form of
blood-poisoumg in which the poison, probably a micro-
organism, rapidly multiplies in the body, but distinguished
from pypemia by the absence of secondary abscesses. 2.
Fywmia, also a form of blood-poisoning, probably in many
mstances clue to a micro-organism that slowly multiplies
in the body. It comes on usually in the course of a
wouncl which is suppurating, and is attended with
secondary abscesses. 3. Ulanders, an infective disease
due to inoculation with a specific form of bacillus derived
from a similar disease in the horse. 4. Hiidrophuhiu a
general disease depending upon a specific virus introduced
into the system through the medium of the saliva of the
dog. o. Tetanus, a general disease, believed to depend
upon the presence of a specific bacillus, but formerly
thought to be due to a nerve lesion.

Septic inflammation, hectic fever and spreading trau-
matic gangrene have already been described. The rest of
the general septic and of the local and general infective
diseases, including tetanus, will now receive mention.

General Septic Diseases.

nf
is the result of the absorption

of the chemical products of putrefaction or decompositionfrom a septic or imporfectly-drained wound (see septic^n^arnmatun^. It begins usually about the secoiic^ orthird day after the wound, whether this be tlie result of

;StmIV^^:or°^'Th'T'' - ^custmct ugoi The temperature runs ui) to 102" or 103°
or ugher, with morning remissions, the pulse is increasedm r^iuoncj^ the skm is hot and dry, the urine is cantvanc h.gh coloured, the tongue is fiuTed, the appcti olost the bowels are confined, and the patient cUn lainsof heac ache and general feeling of malaise and ; 5times delirious. The .symptoms'^ which are geJeml ^ a
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in the meantime bemg opened by a busk pui^c
,

an i i

diet continued
i^.xoxioatiox.^-WcIi has hitherto

U„ ^eta*tK«
th<.lu,,»a„™bi«tattam^^^^
cause may be said to pe tuusi.

quantities and that

produetion of the poison m la: g. qnanh
^^ ^^^ ^^^^^^

ixvour its absorption
-^"J^^^/^l^is recently made

may be mentioned--l.
^^^^^'^^J), .-^^ o. ^Younds of

inefficiently dramed and not kept ^1'^

sercms and synovial ^^^f^'^^ d^omposini. discharges

^sufficiency of the external q--;?; ^.

is productive oi ver.N
,

'

, ^^..^teVistic. The parts

ehJnge
f}^^^,^^^:;:^^^:^^^

".-nt-ted ai the

on which lis ellecis an lu.u i

,ieTvc-cenlr.'S. and
blood, the g-tnj-ui^e^al^c^u 1 the

^
the kidneys. Thus, the mi

. the tissues

rapid disi.,tep;i.itioii

f;

-
[^,4,!;,,,a' in little masses

c^rs^'o; lI:^'o^:^^;;;;' ^v^^^
-peciauy



KRYSIPELAS. 145

beneiith tho serous uiembranes. No micro-organisms
are found in the blood. The gastro-intestinal canal, the
nerve centres, and the Tiscera generally are congested

;

the congestion of the kidneys, by which organs the poison
is principally eliminated, being esiiecially marked. De-
composition occurs very rapidly after death.
The Syinptums, of which headache, vomiting, and de-

lirium are the chief, usually come ou about the second
day after the infliction of the woimd, and may be ushered
in by a slight chill or even a severe rigor. The tempera-
tare suddenly rises to lOli^ or 104°; the skin becomes
clammy ; the tongue dry and furred ; nausea or vomiting,
and sometimes diarrha'a set in ; the patient becomes
delirious, and if the dose of the jjoison has been large or
its continuous absorption is not prevented, rapidly sinks
into a state of collaijse ; the temperature falls below
normal, he becomes unconscious, then comatose, and then
dies. Where the dose absorbed has been less, the jjrogress
of the disease is less rapid, the patient becomes antemic,
and perhaps jaundiced, the urine albuminous, the spleen
enlarged, the vomiting and diarrha'a continue, and death
may occui' from exhaustion.
The Treatment must be directed to the removal of the

decomposing discharges from the wound or cavity. If this
is promptly and effectually done, the disease willgenerally
be arrested. Thus, wounds must be washed out with
antiseptic lotions, serous cavities drained, joints laid freely
open, and tension in abscesses removed by giving free
vent to the pus. The patient's strength in the meanwhile
must be supported by fluid nourishment and the judicious
administration of stimulants, and the subsequent aneemia
combated by iron and quinine.

l^ocal l/i/edire Diseases.

EiiYSIPELAS is an infective, ditt'usely spreading inflam-
mation, commonly affecting the skin or subcutaneous
'tissue, or both, less frequently the mucous membranes or
submucous tissue, and still more rarely the serous mem-
• branes and the connective tissue in such situations as the
I
pelvis, orbit, &c.

Cause. — Erysipelas depends upon the introduction of
ian infective poison into the system ; but for this to act it

^appears necessary that the vitality of the body should be
lowered, and the tissues in con.sequence rendered less
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able to resist tlie injurious inilueuce of the poison. The

causes, tlierefore, may be divided into the predisposing

and tbe exciting, the predisposing again into those that

are general and those that are local.

Tlic. qencrul predisposiiKj causes are such as pertain either

to (a) the state of nutrition of the body, or (h) its envu-on-

ment. («)• Among the conditions that predispose to the

disease by inducing an impaired state of the tissues are

—1, chronic alcoholism; 2, Blight's disease; '3, diabetes;

4, gout; 5, malignant disease; 6, insufficient food; 7,

want of exercise combined with high living
; 8, previous

attacks of the disease, {b). Among the causes that pertam

to the environment of the body are bad hygienic conditions

of all kinds, as— 1, imperfect ventilation
; 2, defective

drains
; 3, accumulation of the products of decomposing

organic matter ; 4, overcrowding ;
o, want of cleanlmess ;

6 a large number of suppm-ating wounds m an hospitid
;

and, 7, probably certain not altogether imderstood atmo-

spheric influences. The local ijretUsposing camt is the

presence of a wound, scratch, or abrasion of the sui-face,

and especially of a lacerated woimd, or one m which the

discharge is undergoing luitrefaction.
_ ,

. The exciting cause is the introduction of some miective

poison into the system. This poison is probably not the

same in each form of the disease. In the cutaneous form

it would appear from the observations of Fehleisen, to

be a species of micrococcus, the strepiocuccus eri/sipelatysus

It had been known for some time that micrococci existed

in tlie spreading margin of cutaneous erysipelas.

Fehleisen cultivated some micrococci from this source,

in some instances through thirty generations, i.e., for up-

wards of six months, and then inoculated several patients

in all of whom, with the exception of one, who had jrist

recovered from an attack of the disease, erysipelas alter

an incubation period of from 15 to 60 hours wa^s set up

The contagion may be conveyed by the hands ot tne

surgeon or nurse, bv instruments, sponges, t\:c., and pro-

bably by air and wiiter. It is now supposed to '-•nter the

system in all cases through a wound. The so-called idio-

pathic erysipehis, in which there is osten^<lbly no wound,

was thought to be an exception, but as this myanably

occurs on exposed parts, as the face, it is now beUeved

* These iiioculMlions wore .nulcrlakoi. for the cnrc of luims and

maligmuit linuours, and in two instances arparontly with success.



CUT^VNEOUS OR SIMPLE EllYSIPELAS. I47

that the poison gains access through some slight crack or
abrasion that has been overlooked.
Fathulut/ij.—The virus, when inoculated, multiplies iu

the tissues, and spreads by the lymphatic vessels and
spaces, and after passing through the lymphatic glands,
which become swollen and tender, enters the system, pro-
ducing the constitutional symptoms. Locally, the in-
flamed tissues present the ordinary signs of inflammation,
the vessels are dilated, and the parts infiltrated with
serum and leucocytes. In the cutaneous form the strepto-
cocci are only found at the spreading margins of the in-
flammation, not where it is fading or has passed away.
When the cellular tissue is also involved, suppuration
generally occurs, and the vessels which run through it to
the skin are destroyed, and the skin in consequence
sloughs. The general appearance of the body is similar
to that seen in other cases of septic poisonino-. The
organs are congested, and the blood is thin and fluid.
The streptococci are not, as a rule, found iu the blood

;

but the white corpuscles have been observed degenerated'
and in some instances forming granular masses, plugo'inc^
the capillaries of the lungs and brain.

°

V.-uiiETiES.—Erysipelas may be divided into— 1, the
cutaneous or simple

; 2, the cellulo-cutaueous or phles'-
monous

; and 3, the cellular, or diffuse cellulitis.

1. CuT.iJVE0us OR SIMPLE ERYSIPELAS generally attacks
the skm, less commonly the mucous membrane. The
symptoms are local and constitutional.

Local There is a vivid blush of redness, usually
but not invariably, starting from a woimd, and appearing
either simultaneously with, or in some instances not till
twenty-foiu- to forty-eight hours after the onset of the
constitutional symptoms. The blush has a great tendency
to spread, or to suddenly leave one part and attack another
{metastasis). The spreading edge is sharply defined and
slightly raised above the surrounding skin, whilst the
subsidmg edge fades off into the healthy skin. The
smiace is usually at first vividly and uniformly red
cedematous, and shining, the redness fading momeutarily
on pressui-e, and later becoming of a dusky hue. The
patient comi)lains of a stiffness and stinging heat in the
part. In very acute cases the cuticle is raised into blebs
by the exudation of serous fluid beneath it, and the nearest
lyraphatic glands are generally tender and enlarged.
Where the tissues are lax, as about the face or scrotum

L 2
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there is much cedeina, but there is little teudouey to

suppuration. When the inflammation subsides, there is

usually some desquamation of the cuticle.

The loound itself, if one is present, takes on an unhealthy

appearance ; it ceases to heal, the edges swell, the granu-

lations shrivel, and the surface becomes dry.

2V(e consiiiuiionul si/mptoms generally begin with a chill

or rio'or. The temperatiu'e suddenly rises to W/' or 10-1',

or higher, but it does not fluctuate as in septicionria and

pyasmia. The pulse becomes rapid, and there is head-

ache, furred tongue and constipation, or sometimes diar-

rhoea.
1 11 v

Terminations.—The erysipelas as a rule gradually .sub-

sides, and the patient recovers ; or it may spread over a

large area, and the patient sink into a low typhoid state.^

and die of blood-poisoning, especially when the subject of

kidney disease or other visceral trouble. When about

the head and face it may spread to the pharynx, and

thence to the larynx, and end fatally from a-dematous

laryno-itis ; or it may attack the membranes of the brani

and set up meningitis. Eelapses are common.

Ireatment.—The bowels should be opened by a .smart

purge (Calomel, gr. v. c. jalap, gr. viii), and subsequently

perchloride of ii-on given in large doses (Tmct
:
fern

perchlor : m. xl, quartis horis). Slop diet is usually re-

quired at first, but as the constitutional symptoms gene-

rally assume a low type, the patient should not be too

much depressed, as a stimulating plan of treatment will

probably sooner or later be indicated. Thus, ammonia

and bark, brandy and egg mixture, brandy, strong bec;f-

tca &c., are called for should the temperature run high,

the' pulse become soft, and the tongue dry and brown, or

low muttering delirium set in. Locally, nothing answers

better than dusting the part with equal quantities ol

oxide of zinc and starch powder, and enclosing it in a

thick layer of cotton-wool. When there is an unhealtliy

wound, "means should be taken to render this aseptic :
but

strong antiseptics, as carbolic acid, must be avoided, as

thev eause too much irritation. Should there bo anv

collection of pus, or other pent-up discharge, it must ot

course bo let out, and the part efficiently drained, men
a patient is attacked with ery.-^i].clas in an hospital he

should be removed to an isolation ward, and the greatest

care taken not to infect othi-r jiatients.

2. Cellulo-cutaneous, ou ruLEosioxous Einsi-
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PELAS, differs from the preceding variety, in that it in-

volves the subcutaneous tissue as well as the skin. It

has not been proved to be inoculable, and jirobably

depends upon a poison different to that setting up the
cutaneous form. It is jjrobably always associated with
a scratch or wound, and nearly alwaj^s terminates in sup-
puration of the subcutaneous tissue and sloughing of the
skin, but it seldom penetrates beyond the deep fascia,

unless this has been injured. It is most common in the
intemperate, or those of broken-down constitution or the
subject of visceral disease, and is especially frequent after

a scalp wound.
Si/mptoms. — There is locally much more (Kdema and

swelling than in the former variety, but the redness is less

bright and not so sharply defined, and blebs or bullce

containing serum, which may be blood-stained, often
form over the affected jJart. The pain, at first hot
and tingling, soon becomes throbbing, and the swelling
brawny, and, should suppuration occur, boggy in places

;

whilst the redness assumes first a duskj^ then a purj^le,

and then a mottled hue
;

finall}% dark-coloured sloughs
form, but no pointing occurs. If an incision is made into
the tissues, they are at first found infiltrated with fluid,

and later look like wet wash-leather from the breaking
down of the cellular tissue into pus and sloUghs. As the
inflammation is more intense than in cutaneous erysipelas,

so are the constitutional symptoms, though similar, more
severe. The fever, at first slight, assumes a typhoid cha-
racter as suppui'ation sets in. After the skin gives way
septic bacteria may enter, and blood-poisoning be set up.
The disease may terminate in resolution, but more fre-
quently rung the course above described, and may end
fatally from broncho-pneumonia, saprasmia, septicremia,
pyEemia, exhaustion, or hectic. It is most fatal when, as
is so frequently the case, the patient is the subject of
chronic kidney disease. Locally, it ma^^ lead to neci'osis
of bone, destruction of a joint, brawny thickening of the
part, or much scarring.

Treatment.—This must bo both constitutional and local.
A purgative should be given at the onset, and the patient
placed on slop diet, which should be exchanged, Avhen
suppuration occurs, for concentrated nourishment with
bark, iron, and stimulants. Ijocally, lint or s])ongio.
piline soaked in hot boracic lotion should bo applied, and
incisions made early before sloughing has had time to
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take jjlace, i.e., as soon as the parts hecom e brawny. A
number of small incisions made parallel to the long axis
of the limb are preferable to one long one. They should
extend through the skin into the inflamed cellular tissue,

the hfemorrhage, which is often free, being readily stopped
if excessive by plugging with iodoform or sal alembroth
gauze, or like antiseptic material. Subsecjuently the
"wounds should be dressed antiseptically, well drained,
and the sloughs removed from time to time as they form.
At St. Bartholomew's Hospital a large charcoal poultice
is with some a favom-ite form of dressing. Should diar-

rhoea set in it may be controlled by opium ; but this drug
must be given cautiouslj' when there is kidney mischief.

In bad cases, where much skin has been destroyed or a

joint irreparably damaged, amputation may ultimately be
required, but .should not,, as a rule, be done whilst the
disease is in progress.

3. C'ELLrLAK Erysipelas, or DrFFTj.SE cellulitis, is

an acute, infective, and dii¥use inflammation of the cellu-

lar tissue. It maj' occur in the subcutaneous or submu-
cous tissues, in the intermuscular planes, in the cellular

tissue of the pelvis or orbit, in fact anywhere in the liody

where connective tissue exists. It is probable that it does

not always depend upon the same .specific A'irus, and
hence, although it spreads by the lymphatics and lymph
spaces like cutaneous erysipelas, it is not like it a definite

infective disease. It may be due to various causes.

Thus it may occui* in the siibcutaneous tissue after a

scratch or jDuncture, particularlj' one inflicted in the jmi-
mortevi room or by the bite of a venomous reptile or sting

of an insect ; in the pelvic cellular tissue after parturition,

or the operation of lithotomy ; and in the submucous
tissue after an injury, as a sting of the throat by a wasp.

^ijwptimis.—The constitutional symjitoms resemble tho.sc

already given undei' the preceding varieties of erysipelas,

and though they anay vary in intensity they iire generally

grave and soon assume an asthenic txjte, and become
those of saprremia as the se]iti(' ])roducts are absorbed

from the decomposing sloughs. Tlie local symptoms
vary according to the ]iart attacked. "When the subcuta-

neous tissue is aiTectod they are similar to tliose of relhilo-

cutaneous erysipelas, save that the .'^kin is not at first

involved but is only slighily reddened or mottled; the

]iarts, however, feel hard and brawny, and become lioggy

as .sujipuralion occurs. Later, the skin, as the vessels
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which supply it are destroyed by the pressure of the

inflammatorj- exudation in the subcutaneous tissiie, loses

its vitality and rapidly becomes gangrenous and sloughs.

The signs of cellulitis of the pelvis, neck, etc., will be re-

ferred to in dealing with the diseases of special regions

(see also Dissection Wounds).
The Trexdment is like that of cellulo-cutaneous ery-

sipelas. Incisions shoidd be made early, and sthniilatiug

treatment is generally rec|uired from the first.

H.OSPITj:VL GaXGRENE or SlOUGHINCt PnAGED.ENA is

a rapidly spreading, infective inflammation accompanied
by extensive sloughing and ulceration. It most commonly
affects an open wound, but has been known to follow

injuries where there has been no break in the skin. It

is seldom seen at the present day owing to improved
hygiene, better hos^iital management, and the more
scientific treatment of wounds. The specific virus, pro-

bably a definite form of micrococcus, may be conA^eyed to

the wound bj^ the air, the hands of the surgeon or nurse,

instruments, sponges, &c. The micrococci [streptoracrj, ami
sfaphylococci) are found in chains and masses as well as

singly, both in the slough and in the inflamed tissues

around. (See also Phagedenic Ulcer's, p. 36.)

Symptoms.—Wlien an open wound is attacked a pulta-

ceous, ash-gi-ey, adherent slough forms on the surface, and
the sloughing rapidly sj^reads both deeply and widely.

The edges of the wound are dusky-red, oedematons, sharp-

cut, and rapidly melt away as the gangrene proceeds.

The discharge is thin and greenish or blood-stained, and
exhales a horrible foetor. Although a local infective dis-

ease, severe constitutional symptoms of blood-poisoning,

rapidly assuming a typhoid character, are set up bj' the

absorption of the septic products {ptomaines), and fre-

quently terminate fatally in a few hours. No micro-
organisms have been found in the blood.

Treatment.—The patient should be isolated, and where
the disease occurs in military practice as an epidemic,

the whole of the patients in the infected building should
be removed to huts or tents. Stimulants, opium, and
quinine should be given internally ; whilst locally, tho
slough must be completely removed, the ulcerated surface
thoroughly destroyed by strong nitric acid or clilorido of

zinc, and the wound sprinkled with iodoform and dressed
antisoptically.

WouND-DlPnTnERiA is rare in this country. It is



152 GENERAL rATIIOLOOY OE TXJTTniES.

thoiiglit by some to l)e a mild foi'iii of ho.sinlal gangreno,
by others to be a distinct aft'eetioii doijcuding upon a

siDecillc form of micrococcus and the result of bad hygiene
and want of cleanliness in the treatment of the wound.
When a wound is so attacked, the surface, ])reviously

granulating, becomescoveredwith a gre\-ish-whito, opaque,
tenacious membrane, similar to that of diphtheria. This
membrane consists of granulation-cells and coagulated
exudation in which are foimd micrococci in chains and
colonies. The affection appears to be only very .slightly

contagious, and does not affect the system generallj'

further than by the absorption of the septic products.
The treaimeiit consists in attention to the general hygiene,
and dusting the wound with iodoform or rubbing it over
with a stick of nitrate of silver.

Malignant Pi'stule or Chajibon is a specific and
infective disease due to inoculation with a virus (the

hacillus anthracis) obtained from animals .suffering from
splenic fever. It occurs most frequently in this country
amongst those whose work brings them into contact with
hides imported from countries in which splenic fever is

common. The bacillus may enter the system thi'ough a

wound or abrasion of the skin, a pustule occurring at the

point of inoculation. The disease may then remain
localized, or the bacillus may entei' the blood and there

rapidly multiplying give rise to constitutional symp-
toms. At times the bacilliLS is absorbed directly into the

blood through the alimentary or resjiiratory mucous
membrane without an^' external manifestation, and sets up
similar constitutional s^TJiptoms, the affection being then
known as WooJsorter' s Disease. (See a work on Medicine.)

Hyinpioms.—A red itching pimple is first noticed, gene-

rally at the situation of a slight scratch or abrasion of

the skin, on the face or some other exjjosed jiart. The
pimjile soon becomes converted into a vesicle, whilst the

surrounding tissues become red and brawny. (Jangrene

occurs at the focus of inflammation, and around this a

ring of secondary vesicles forms. Thus, when the so-

called pustule is fully develojied, it jiroscnts a very

ch.aracteristic appearance (I'Mg. .'!.')). In the centre Iherc

is a dry black slough, around <his a ring of vi>sicles, and

•irotuui this again an area of redness, brawny induration

and much u_'deina. There is, however, but little ]iain and

no su]3puratioji. The neighbouring lymiihatic glands may
now become enlarged and tender: feverish synqitonis
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rapidly assuming a tj^phoid type set in, and the patient

dies of sudden syncope, exhaustion or suii'ocation, or it

may be of cedema of the glottis when the disease affects

the" neck. Should any doubt exist as to the nature of the

disease, it will be cleared up by examining the contents

of the vesicles for the bacillus.

The bacillus aiithracis is a rod-like body, straight or

sometimes bent, varying from to jig of an inch in

Fig. oo.—Malignant Pustule. From a case under the care of

]\Ir. Morrant Ijakcr.

length, and presenting cross-markings and sometimes
round bodies (sports) in its interior. It multiplies by
fission and by spores, and is itself readily killed by heat

;

but the spores resist both heat and diying, though they
are destroyed by a 1 per cent, solution of poi'chloride of
mercury and some other antiseptics. The bacillus has
also been found in the blood and in vaiious tissues of the
body in this disease.
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The Treatment consists in the free excision of the pustule
and cauterization of the wound with potassa fusa, cliloride
of zinc,_ carbolic acid, and the like. It this is done in time
the patient usuall}' recovers. When constitutional symp-
toms have developed the strength must be supported by
fluid nourishments and by stimulants when indicated.
Sulphide of soda in ten-grain doses has been recommended
on account of the beneficial eifect it exercises in splenic
fever in animals.
Actinomycosis is an infective disease depending upon

the presence in the tissues of a micro-organism, the actino-
myces.

Cause.—The disease, which is prevalent in cattle, may be
transmitted to man either dii'ectly from the diseased

Fig. .36.—Actinomycetes—the par.Tsite of actinomycosis.

animal, as sometimes occurs in cowmen, or indirectly

through the medium of uncooked meat or milk. The
commonest site of inoculation is throiigh a carious tooth,

but the parasite may also gain adniission by the alimen-

tary and respiratory tracts.

Fatlwlogy,—The actinomyces, having entered the tissues,

sets up a progressive inflammation loading to the foniia-

tion of granulation-tissue, connective tissue and jms. The
pus contains palo yellow, or sometimes white or brown
grains, which are A'isible to the naked eye when the ]ius is

spread out in a thin layer, the larger gi-ains being nbout

the size of a pin's-head. Those grains, wliich consist of

the ]iariisite, are seen, on microscopical exiiminnlion. to be

mM(le up of line threads of mycelium, with rod-like bacilli

radiating from their ends (sei' I'^ig. .'!(>).
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In cattle, the disease affects cliiefly tlie lower jaw, hut

it has also been met with in the upper jaw, the tongue, the

respii-atory and alimentary tracts, and in the subcutaneous

and intermuscular tissues. It was formerly included

under the names of osteo- sarcoma, wooden tongue, bone

cancer, tubercle, &c.

Symptoms. —In the lower jaw it is commonly met with

about the socket of a carious tooth. A great deal of

thickening occurs in the surrounding bone, and abscesses

are formed in the neighbouring connective tissue. On the

opening of the abscesses sinuses are left leading to the

swelling, which is found to consist in part of tough fibrous

tissue and in part of soft yascular granulation tissue filling

cavities in the bone. The escaping pus contains the grain-

like masses of the fungus which are characteristic of the

disease. "When the disease occurs in bones other than the

jaw, it gives rise to a growth with characters similar to

those mentioned above. When it begins in the lung it

may spread to the pleura and then extend widely in the

chest walls. From the intestine it may invade the peri-

toneum and abdominal walls. In whatever situation it

begins, however, it steadily spreads until it kills either

by exhaustion or by involving some vital organ.

Dingnosis.—The disease perhaps most resembles a fibro-

or myxo-sarcoma attended by profuse suppuration. The
presence of the parasite in the pus will clear up any doubt

as to the nature of the disease.

Treatment.—The only efficient treatment is the complete

removal of the growth, whilst it is still local, by excisi-on

and scraping. In the lower jaw this has been attended

with complete success. Wlien the fhsease is too extensive

to admit of removal, free drainage and antiseptics should

be used as palliatives.

General Infective Diseases.

Septictrjiia or septic infection.—The term septi-

cfemia is here restricted to the condition known as septic

infection
;

septic intoxication, which has hitherto been
included under the term septicasmia, has been already
described under the head of saprpomia. Septicpomia, in

this sense, is an infectious disease due to inoculation with
a specific virus which multiplies in the blood and is pro-
bably of the nature of a micro-orgnnism.

Cause.—The essential cause is the introduction of the
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spocific virus into tho blood. The virus may be dorived
from the body of another patient who is suffering from or
has died of the disease, and may be conveyed bj' the hands
of the surgeon or the nurse, imperfectly cleaned instru-
ments, sponges, &c. The minutest q\iantity of the poison
ap23ears to be sufficient.

Futhohiijy.—The yod-mnrieni appearances are similar to

those of saprajniia. There is a like condition of congestion
of the nerve-centres, gastro-intestinal tract and ^dscera,

"with 2:>etechi[c beneath the serous membranes, and stain-

ing of the vessels and tissues. Micro-organisms, however,
are found in the blood. The serous cavities often contain
blood-stained serum, and pleurisj' and pneumonia may at

times be j^resent. The spleen is generally greatlj- con-
gested and enlarged.

The symptoms are also similar to those of saprcemia

;

indeed, it is often impossible to differentiate between
them. Septica?mia, however, may be suspected when
there is evidence of infection from some source, or the

wound is of such a size as to render it impossible for the

amount of septic matter necessary to set up septic intoxi-

cation to be formed in it. It would, moreover, appear
probable that the two diseases may at times coexist in

the same subject. Se2:)tic£emia begins with a distinct

rigor, which may be rejieated, followed by a temjjerature

of 103° to 104° or higher. The sjTiiptoms, the chief of

which are headache, nausea, vomiting, delii'ium, and
sometimes diarrhoea, ma)- run the same rapid course as in

sapraamia, the patient passing into a state of collapse ;
or

they may be more chronic and less severe in degree

though similar in kind, whilst leucocytosis and petechial

eruptions of the skin, or bronchitis, pneumonia, pleurisy,

or pericarditis maj^ supervene.

Treatment

.

—Little can be done in the way of curntive

treatment beyond ]ireventing the introduction of more
poison by taking the same local means to disinfect the

wound as were mentioned ;iuder sapra-mia. Tlie same
good effects, however, must not be expected, ns the ]ioison

once introduced multi])lies indefinitely, and henco tlie

disease is almost invariably fatal. Lnrge doses of (juiniiie

or s;i.licylic acid or sul])hitc of ]iotnsh. liowever. may lie

given, whilst tlie strength sliould be suiiiKirtcd liy Ihiid

nourislnnent and stimulants.

I'V/TIMIA is distinguished from septicaemia by Un.'

formation ol' srcoudiiry {vnl'islnl ic) abscesses in various
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tissues aDd organs of the body. It received its name

on the erroneous supposition that it was due to the

entrance of pus into the blood, seeing that it generally

originates in connection with a suppurating wound, and

is later attended with purulent collections in various

parts of the body. By some it is regarded as a later stage

of septica?mia, as previous to the formation of the abscesses

the two diseases are often clinically indistinguishable.

Eecent investigations, however, point to pyaemia being a

disease distinct from both septictemia and saprtemia, and

have further made it appear probable that the tram of

symptoms known as pyeemia are due to several different

pathological conditions depending upon distinct though

similar poisons.

Cause.—The immediate cause is no doubt the entrance

of a poison into the blood, though the nature pf the

poison is hardly known. In some cases micrococci have

been found in the blood, the tissues, the metastatic

abscesses and the wound. In other instances, however,

though careful search has been made by competent

observers, none have been discovered. It is probable,

therefore, that there are at least two distinct pathological

processes included under the term pytemia ; the one

depending upon a poison of the natui-e of an infective

micro-organism which multiplies in the blood, the disease

being in this case distinctly infective in character ;
the

other, in which no micro-organisms are found, depending

merely on the entrance into the blood-stream of portions

of a thrombus impregnated with septic products (j:ito«icn';/( s)

derived from an unhealthy wound, this form of the

disease being rather of the natiu-e of saprtemia, compli-

cated however by the formation of embolic abscesses,

than a true infective process. Whatever the natm-e of

the poison, it would generally a^Dpear to be developed in,

or enter the system through, a wound which has reached

the stage of suppuration and has not been properly drained

and kept aseptic. Pytemia is especially common after

wounds involving bone, omng to the liability of the large

patulous veins of bone to become filled with purulent

thrombi, portions of which infected by the poison are

readily carried away by the blood-stream. Hence the

frequency of pytemia after compound fractures, ampu-
tations, and excisions, when antiseptics and drainage

are neglected. Again, the poison may be developed in

decomposing portions of the placenta left after child-
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bii'tli, iiud luay then enter the blood hy infecting the
thrombi in the uterine veins. Or it may be formed in
connection with operations on the genito-uriuary tract, on
account of the difficulty of keeping such wounds aHei)tic.
Pytemia, moreover, is especially frequent after infective
osteomyelitis and infective periostitis, even before the
suppurating cavity is opened and exposed to the outer
air. Here the poison probably depends upon a special
form of micro-organism, as it would also appear to do
when occurring in connection with erysipelatous wounds,
diffuse cellulitis, and hospital gangrene, and when occur-
ring, as it sometimes does, after gonorrhoja, ulceration
of the

_
intestines in typhoid fever and dysentery, and

ulcerative endocarditis. Very occasionally pytemia follows
the most_ trivial operation or injury, as the subcuta-
neous division of a tendon or a portion of fascia. Here,
again, it is probably the result of the introduction of
infective micro-organisms at the time of the operation.
At times no local source of infection can be discovered

:

the disease is then spoken of as idiopathic pyfemia, and
it is believed that the poison, probably an infective micro-
organism, gains admission, as in infective osteomyelitis,
periostitis, and ulcerative endocarditis, through a uiucous
surface. PyaBmia, however, is seldom developed except
where the patient is exposed to unfavourable hygienic
conditions, amongst which may be especially mentioned
overcrowding in ill-ventilated and badly-drained hospitals,
particularly where a large number of suppiu'atiug and
foul wounds are congregated together in the same
ward : whilst the general debility induced by unsanitary
dwellings, poor living, town life, and the abuse of alcohol,
in that it lowers the resisting power of the tissues,
further predisjjoses to the disease.

Futholof/i/.—The post-mortem appearances are simihir to
those in septicemia, plus laurulent collections in one or
more situations, or disseminated throughout the body.
Thus, there is the same rapid tendencj- to putrefaction,
disintegration of red blood-corpuscles, staining of the
vessels and tissues, minute extravasations {peiccliia')

beneath the serous membranes and in the skin, con-
gestion of the viscera, enlargement of the spleen, and in
many cases the presence of micrococci in the blood and
various tissues and organs. The body is emaciated, and
the skin yellowish and earthy in appearance.
The purulent collections may be found in the serou.s
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caAnties, in the viscera, in the joints and indeed throughout

the body generally. There may be one or more moderate-

sized collections of pus : or an organ, as the lung, may be

riddled by a number of small abscesses varying in size

from a pea to a nut. The visceral abscesses are most

common in the lungs, then in the liver, and next m the

spleen, kidneys and brain. They are situated in the

periphery of the organs, i.e., in the situation of the

smallest capillaries. Where, however, pytemia follows a

lesion of the rectum, the abscesses are generally found

in the liver, since most of the blood from the rectum

passes first through that organ. The pus is sweet, and

may resemble laudable pus, or it maybe thin and watery.

In many cases it contains micrococci. "When there is a

wound it is usually found unhealthy or putrescent, and
surrormded by an inflammatory area; micro-organisms are

often present in it. The veins leading from the wound
are usually filled with thrombi, which
are generally, though not invariably

undergoing purulent softening, and
fi'equently contain micrococci. Where
the pyajmia has originated in infec-

tive osteomyelitis, infective perios-

titis, or in a wound involving bone,

the veins in the medulla of the bone,

and those leading from the bone are

usually also found filled with puru-

lent thrombi. If the affected veins

are followed towards the heart, the

end of the thi'ombus will often be

seen projecting into the blood current

in the larger vein at the spot where
the smaller joins it. (Fig. 37.) Lastly,

cucms colonies, i.e., collections of mi-
crococci, are often found in the va-

rious tissues and organs.

A consideration of the above morbid appearances makes
it appear pi'obable that the metastatic abscesses may be
produced in several ways :—1. Thrombosis of the veins

leading from the wormd is set up by one or more of the

conditions that commonly produce thrombosis, such as

suppui'ation around a vein, an abscess breaking into a
vein, death of the part from which the vein runs, &c.

The thrombus becomes impregnated with the septic

products forming in the wound, or with infective micro-

FiCx. 37. — Throm-
bosed vein. The
thrombus is seen

proj ecting from the
smaller into the

larger vein.
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organisms introduced from without. The septic or in-
fective changes extend up the thrombus

; portions of the
thrombus wliere it projects into a hirger vein are de-
tached by the force of the blood-stream in the larger vein
(see Fig. ;37), and are carried away in the blood, and
becorae lodged in the capillaries of the lungs or, possibly,
escaping through them, in the capillaries of other part^
of the body. These emboli, being of a septic or infective
nature, instead of leading to the changes which follow
ordinary embolism, give rise to septic or infective in-
flanimation, termmating in suppm-ation and abscess
{primary embolic abscesses). 2. Masses of micrococci which
have gained entrance, either directly through a wound,
or indirectly through a mucous membrane, as in the case
of infective periostitis, osteomyelitis, &c., are earned
from the primary seat of disease by the blood-stream, and
become lodged in the capillaries' of the various tissues
and organs. There blood-corpuscles aggi-egate aroimd
them, thus forming a thrombus, which softens and sets
up infective inflammation and suppuration. 3. Portions
of the softened thrombus in the Imig-capillaries become
detached, and are carried by the blood-stream to other
l^arts of the body, where they in timi form emboli, which
also set up similar infective inflammation and suppui-atiou
{secondary embolic abscesses). 4. The diffuse purulent
collections in the serous and synovial ca^-ities are thought
to depend upon the poisoned condition of the blood and
not upon emboli.

The symptoms usually set in with a rigor, generallv a
severe one, during which the temperature rises to 103'',

10-i°, or even higher. Profuse sweating follows. The
rigors are repeated from time to time. The temjiorature
chart represents the same series of long up and down
strokes characteristic of hectic fever, only differing in
that the morning tcmiiorature in pya?mia seldom reaches
normal. The jiulse is quick ; the tongue is red or glazed,
and later, drj' and brown

;
wasting ra])idly .sets in ; the

.skin often assumes an earthy or jaundiced hue ; the face
is anxious, perhaps flushed, or pale ; extravasations from
the capillaries of the .skin occur producing petechine : and
other eruiitions, though less common, as patches of

erythema, may appear from time to time, with ajihthif or
ulceration of tlie fauces. Tlie breath mid the exhalations
of the body have a peculiar sweet odour, and albumen
may be found in tlic urine. At about tlie end of a week
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metastatic abscesses form in various parts, as the hiugs,

liver and joints ; or tlifiirse suppuration may be set up in

the serous cavities, and signs of pericarditis, pleurisy, or

peritonitis ensue. Diarrhoea sets in, then delirium, and
the patient dies exhausted usually diu-ing the second week.
In the meanwhile, the wound, if one exists, is generally

foul and sui:)pui'ating : though later it may become dry
and cease to form pus ; in some chronic cases, which are

rare, however, the woimd may heal. The prognosis is

extremely unfavourable ; acute cases are always fatal,

each rigor making the chance of recovery more hopeless.

At times, however, the disease may run a chronic course
{c7i7-onic pycemia), differing from the acute in degree rather
than in Idnd. Thus the rigors are less frequent, or none
may occiu'. The viscera, as a rule, are not affected, and
the abscesses show a special predilection for the joints.

The patient may die after some weeks, or may linger for

some months, or very slowly recover after one or more
relapses, with probably stiffness of one or more joints.

Or he may subsequently die of phthisis, albuminuria, or

lardaceous disease.

Treatment.—Little or nothing can be done in the way
of treatment in acute cases, when once the pyfemic pro-
cess is established, beyond supporting the strength by
fluid nourishments and stimulants, ojiening abscesses as
they are formed, and placing the patient under the most
favourable hygienic conditions possible. Measures should,
of course, be taken to drain the wound and render it

aseptic if this has been neglected. Quinine in large
doses is generally advised, but little must be expected
from it. In infective osteomyelitis and periostitis ampu-
tation through the joint above the affected bone should
be done if pytemia appears imminent but has not fully
declared itself. In chronic cases, when convalescence
has ensued, a sea voyage or residence at Aix-la-Chapelle
or other suitable spa may be of benefit.

Gl.v:s"ders is an infective disease common amongst
horses, and occasionally communicated to man by inocu-
lation through a woimd or the unbroken mucous mem-
brane. The poison is believed to be a specific form of
micro-organism, since in glanders a bacillus has been
found, which after several cultivations retains the power
of reproducing the disease in the horse. The disease may
run an acute or chronic course. It is nearly always
acute in man and chronic in the horse. The acute form
W. M
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is ckimctcrizod : (1) by a thin serous discharge, rapidly
becoming foul, purulent, and sauious, from the nasal
mucous membrane, with enlargement of the submaxillary
glands

; (2) by a pustular eruption, resembling that of

small-pox, on the skin and mucous membrane of the
respiratory and digestive tract ; iind (3) by the formation
of circumscribed nodules in the subcutaneous and mus-
cular tissue, which usually soon break doM'u into abscesses
and foul ulcers. These signs are ushered in and accom-
panied by fever, which rapidly assumes a typhoid tj-jie,

and is sometimes preceded bj^ a rigor. S}-mptoms of

pneumonia or pleurisy, or vomiting and diarrhcea ensue,
according as the respiratory or alimentary tract is chiefly

affected, and death usually takes place within a week
from saprasmia, septicaemia, or j^j'semia, In the chronic

form the constitutional symptoms are less severe, and the
patient may linger for months, or even recover.

In the horse the disease is spoken of by veterinary
sm-gcons as '\farcy" when the Ipnphatic vessels and
glands are iDrincipally affected, the swellings opposite the
valves in the lymphatics forming the so-called "farcy-
huds ;

" and as gkmders, when the disease falls chiefly

upon the nasal mucous membrane. In man the two
processes geiierally occur together as above described.

Treatment.—Bej'ond suj^j^orting the jiatient's strength
with concentrated fluid noiuishment, opening abscesses

as they occur, dressing the ulcers antiseiiticallj', and
syringing out the nasal chambers with antiseptic lotions,

little or nothing can be done, as no treatment appears to

have been hitherto of any avail.

Hydkophobia is a specific infectious disease, always
propagated hy inoculation, and probaldy due to a spe-

cific micro-organism. It has i-eceived its name fi'om the

prominent symptoms which the pharyngeal spasms pro-

duce. It is called rabies in dogs because no fear of water
is shown, and because in them there may bo great ex-

citement. The disease is generally received by man from
the dog, occasionally from the cat, and more rarely from
the wolf or fox, and by these animals it may bo given to

horses, d(!er, t'ic. The inoculation is geucrally through
a bite by wliicli the saliva containing the virus reaches

tlio lymi)liatics. At times it has occurred through a

scratch Avhich has been only licked by the aft'ected animal,

and once throTigh making a jiost-morifm examination on
a subject who had died of the disease. Of all persons bitten
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by rabid animals about lo per cent, only suffer from the
disease, a fact which probably in chief part depends upon
the saliva being wiped off the teeth as they pass tlu'ough

the clothes. The most dangerous wounds are those on the
face and hands, and on the bare legs of children, the
average mortality of bites on the face being as high as 60
to 80 per cent. Multiple and lacerated wounds are naturally
most to be feared, as inoculation in them is more likely

to take place. Also the nearer the bite is to the central

nervous system, the more easily and rajjidly does the poison
reach the brain and begin to take effect. Indeed the only
certain method of producing the disease is by inoculation
under the diu-a mater. It was the discovery of this fact

which enabled M. Pasteur to make his investigations.

The average period of ineiibation varies from two weeks
to six months. Although it is said that the incubation
period has been as short as two days, and as long as
twenty years, two weeks to two years may practically be
given as its limits. There are no symptoms during this

period. The vesicles or lysscB said to occur under the
tongue from the third to the ninth day after the bite

do not appear to be a constant phenomenon. The
vii'us has no influence on the healing of the wound,
the bite of a mad dog healing like other woimds, either
by first intention, or if the tissues are badly lacerated,
slowly and painfully.

Seeing therefore that there are no sjanptoms during the
incubation period, and that in the early stages of rabies
there are no naked-eye post-mortem signs, the only way
of ascei'taining if the bite is that of a mad dog is to watch
the animal. If the dog is killed at once the patient will
suffer much mental anxiety. He must wait for three
weeks before the point can be determined by inoculation
experiments on rabbits, or he may undergo Pasteur's
treatment unnecessarily. Moreover, to wait three weeks
may be too late for wounds of the face. Every susj^ected
dog, therefore, should be confined in a strong cage. If
mad he will show advancing symptoms, and clie in three
or four days. It is important, therefore, to i-ecognize the
symptoms of rabies in the dog.
Hymptoms of rabies.—The earliest symptoms are rest-

lessness, dulness, and a tendencjr to shun the Hght. The
dog often roves far and wide, and has a morbid appetite for
pieces of stick, hay, stones, &c. In the next stage he may
rush wildly about, biting other dogs, inanimate objects,

II 2
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or men, frequently those to whom he ha.s been previously
attached. The appetite is lost ; there is desire to di-ink,

and the muzzle is jnit into tlie water, but none is taken,

rinally he becomes paralj-sed, the lower jaw begins to

drojj, the bark changes to a characteristic hoarse howl from
pharyngeal paralysis ; next the limb.s fail, and finally the

miiscles of respiration. Sometimes, however, advancing
paralysis is the only symptom. The power of barking
being then lost, the disease is called dumh rahies.

Post-mortem sic/ns of rahies.—The stomach contains hay,

sticks, stones, &c., and its mucous membrane is con-

gested and scattered over with small hfemorrhages. The
trachea is congested and may also be dotted over with
small hpemorrhages. The nervous sj'stem, especially the

cord and medulla, show signs of acute myelitis. This
begins with an exudation of leucocytes into the sheaths

of dilated vessels ; next hpemorrhage, and finally soften-

ing. If a portion of the medulla or cord is required for

inoculating purposes, a piece should be placed at once in

a 20 p.c. solution of glycerine and kept there for tkree

or foiu- days to kill septic micro-organisms ; an emulsion
is then made and a drop or two injected under the dm-a
matei' of a rabbit, which will che in from eighteen to

twenty-one daj^s, showing first excitement, and then

paralysis of the hinder limbs.

Puthology of hydrophobia.—The principal 2Mst-moriem:

changes have been found in the medulla, especially about

the region of the glosso-pharyngeal, jmeumo-gastric and
hjqDo-giossal nuclei, and in the cerebral cortex. They
consist in the infiltration of the perivascular sheaths

with leucocytes, thrombosis of the medium-sized vessels,

small hBemori'hages, and degeneration of the nerve cells;

in short, a.s in animals, of an acute myelitis. The thcorj-

now generally held with regard to the pathology of the

disease is that the poison, after remaining for a variable

time dormant in the wound, multiplies or matures ; and

then that either it or its products slowly enter the blood

and set up a specific inflammation in the medulla and

cerebral cortex, wliercby their power of resistance to

reflex irritation is diminished or lost. Hence the occur-

rence of the spasms on the slightest provocation. Finally,

that should the jjaticnt no"t succumb to spasm of the

glottis or muscles of respiration, the affected nerve-

centres become exhausted and no longer respond at all to

the reflexes necessary to carry on life, and the heart's
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action iu consequence ceases. The nature of the poison

is not known, though the belief is gaining ground that

the disease depends in some way upon a micro-organism,

since rod-like bodies have been discovered in connection

with the hnjmorrhagic lesion in the cerebral cortex, and a

micro-organism has been isolated by inoculating fowls

with the virus taken from rabid animals.

Symptoms of liydropliolyia.—At first thei'e may be prick-

ing pain at the site of the wound, which has generally

long since healed. The patient, if an adult, has often

much mental anxiety, and with the onset of the symp-
toms may become melancholic. As the disease becomes
fullj^ developed the symptoms point to distm'bance in the

medulla, especially about the centres for deglutition and
respiration. Thus there is increasing difficulty in swal-

lowing in consequence of pharyngeal spasm, and a

peculiar click in respiration in consequence of spasm of

the diaphragm. The pharyngeal spasms are at first only

excited by attempts to swallow, but subsequently the

sight of water and the sound of its trickling from one vessel

to another, a blast of cold air, or sudden light, is suffi-

cient to set them up. Swallowing is now quite im-
possible, and viscid saliva is forcibly hawked up and
expectorated about. The spasms which begin in the

pharjTix extend to the muscles of respiration and then
become general ; the pain is agonising, and the patient

may have hallucinations or violent delirium, but often

remains sensible of his dreadful condition to the end.

Paralysis finally ensues, and death usually occurs from
involvement of the respiratory muscles. The spasms
sometimes diminish as the paralj'sis advances, and the
patient may sink into a delusive calm, during which the
power of swallowing may be regained. Sometimes the
chief symptom throughout is advancing paralysis, such
cases resembling dumb rabies of dogs.

Death may be due in the earlier stages to sj^asm of the
glottis or muscles of respiration ; later to paralysis of

the muscles of respiration or to exhaustion.
Biar/nosis.—The intermittent character of the spasms

{clonic spasms), the hallucinations, and the escape of
viscid saliva from the mouth, will generally serve to dis-
tinguish hydrophobia from tetanus following the bite of a
dog, and from, false or hysterical hydrophobia. In the
latter case, too, the convulsions will cease if the patient
is put under chloroform.
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Tlie pror/nosis wlion the disease lias once developed Ls

hopeless. There is no authentic case of i-ecoveiy from
hydrophobia.

The treatment may be divided into the preventive and
palliative. Frcvcntive. treatment.—If the patient is seen
immediately after the bite, wo .should endeavour to re-
move the poison from the Avound, or else dostrov it.

This may be attempted by suction, a procedm-e which
ajDpears to be quite safe proA'ided there is no crack or
abrasion about the lips or tongue ; or if at hand, a
cupping-glass may be applied. The parts should after-
wards be excised or thoroughly cauterized, the best
caustics being nitric acid, nitrate of silver, caustic
potash, and pure carbolic acid. It has been advised that
if the woujid has already healed when the patient is seen
the cicatrix should be cut out ; but it is more than ques-
tionable if this procedure is of any value, especially as it

appears that if inoculation by M. Pasteur's method is

resorted to before symptoms come on, the disease may be
effectually prevented from developing.
M. Fasteur''s treatment.—This consists in obtaining a

virus of fixed strength and then attenuating it so that it can
be safely inoculated. To obtain the fixed vii-us the disease
is transmitted through a series of rabbits, the period of

incubation becoming less and less as the virus increases

in intensity, till, after passing through upwards of eighty
rabbits, the period of inoculation is found to be constant
and the virus of maximum intensitJ^ A rabbit inocu-
lated with this fixed virus always develops symptoms on
the 7th da}' and dies on the 10th. To attenuate the virus
a portion of spinal cord of a rabbit inoculated with the

fixed A'irus is sus2:)ended in a sterilized bottle over caustic

l)otash. As the cord dries the virus becomes less virixlent,

so that after 2 days' drying a rabbit inoculated with it

dies in from 11 to 17 days; after 7 days' drying from
23 to 29 days; after 11 days' drying from 30 to 3') days

;

until after 12. 13, or M days' drying, its virulence is com-
jilctely lost. An emulsion is made of O'o centigrams of

spinal cord in 2 cubic centimetres of .sterilized beef-lea,

and a droji or two is subcutanoously injected under the

.skin of the abdomen or fiank. The cords are used in an
ascending series from the 11th or l.'jlh day of drying u]i-

wai'ds, until on the flth day of treatment a cord which
has been dried for only 3 days is used. The treatment is

continued for l(i days. The above is known as the
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Simple method. For face-bites a move rapid method has

been found necessary to prevent the disease. In this,

which is called the' Intensive methnd, a cord of only 3

days' drying is used on the 6th day, and the_ treatment

is "continued with two days' nitormission until the 20th

day. This method, however, appears to be somewhat

dangerous, patients so treated having died with symptoms

of the paralytic form of the disease, similar to that in-

duced in animals by inoculation.

Palliative treatment.—When hydrophobia has super-

vened, all that can be done is to relieve symptoms. Thus

the patient should bo placed in a darkened room, and

every soiuce of ii-ritation that may cause spasm avoided.

Opium and morphia should also be given for the same

piu^pose. Chloral, chloroform, eserine, pilocarpin, ciu'are,

and many other drugs have been given ; but all are use-

less, and" some, as chloroform and curare, are not rinat-

tencled with danger.

Tetajstjs is a disease in which the voluntary muscles

are thrown fi-om time to time into a state of intense

spasm, whilst they remain in the intervals in a condition

of constant contraction [tonic spasm).

Cause.—Tetanus was formerly attributed to a lesion of

the peripheral nerves; but recent researches render it

highly probable that it is an infective disease depending

upon a specific virus generated by the growth of a micro-

organism (baeillus tetani). It is especially prevalent in

hot climates, and amongst the negro-races, and occurs

more often in men than in women, and in military than

in civil practice. It is seldom met with in this country

except in connection with a wound, and is especially

common after lacerated and punctured wounds and burns;

but it has been known to occur after every kind of

wound, from a mere scratch, or the ligature of a pile or

the umbiUcal cord, to amputation of the thigh or other

capital operation. Tetanus, however, has been more
often observed to occur when the wound, whatever its

cause and character, is in a septic condition. Exposure

to cold, damp, and sudden changes of temperature, are

believed to influence its production, and where tetanus

occurs, as it sometimes does, independently of a wound,
!ire regarded by some as the essential cause. It is more
probable, however, that these conditions merely act as

depressing agents, and that the micro-organism in those

cases gains admission throixgh a scratch or abrasion
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which has boon oveiiooked, or by absorption tlirough the
unbroken mucous or cutaneous surface.
Tetanus appears to bo inocTilable from animal to

animal, and from animals to man, since a veterinary
surgeon has lately died of tetanus after making a post-
mortem examination on a horse dead of the disease.

Pathol01/ij.—But little is discoverable on ^^''st-ynortem
examination. At times the nerves leading from the wound
have been found congested, at other times unaltered in
appearance. Hypertemia of the medulla and coi-d, exuda-
tion in, and degeneration of the grey matter, and htemor-
rhages in the white columns, have been noted in some
cases

; whilst in others nothing abnoi-mal in the nerve-
centres has been discovered. Two distinct views are held
as to the pathology of the disease, and may thus be briefly
stated:—!. That the disease depends upon a primarv
lesion of the peripheral nerves, and that the irritation thus
produced is conveyed by the injured nerve to the nerve-
centres, where it becomes persistent and continuing after
tbe real cause has been removed, gives rise to muscular
spasm in various parts of the body. 2. That the disease
is due to a specific virus which affects the medulla and
cord in a way similar to strychnine. The vii'us is believed
to be a chemical compound of the nature of a ptomaine
(tetanin, tetano-toxin, &c.), and to be usually generated
in a wound by the growth of a specific micro-or"-anism
When no wound exists, it is further boHeved that the virus
may gain admission by absorption through the unbroken
mucous or cutaneous surface. The micro-organism is a
bacillus, but it is only quite recently that an absolutely pure
culture has been obtained. This bacillus has been "found
in many kinds of ordinary earth, thus scr^•in2• to explain
the freqiiency of tetanus in the wounded who have been
allowed to lie on the ground after battles. It has also
been found in soil taken from beneath the floor of hospital
wards in which several cases of tetanus have occurred.
I'^rom rc^cent researches it would appear that the bacillus
only exists in the wound; not in the blood or nervous
S3^stem.

The siiiiipioiii.i usually begin bj' a feeling of stiffness in
the muscles of the neck ; the patient complains that lie

is unable to open his mouth widely [trismus), and that his
throat feels sore on swallowing. On (examination, the mus-
cles of the neck, tlie inassetors, and jtcrhajis the al)dominal
muf^cles, ai'e found hard and rigid, and the face jii-escnts a
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characteristic expression from the angles of the mouth

being drawn slightly upwards by the contraction of the

facial muscles. Jjater, other of the voluntary muscles,

especially those of respiration, become affected, and distmct

spasms attended with severe pain and varying m dura-

tion, occur from time to time. The spasms are induced by

the slightest irritation, a breath of air, the least noise,

the merest touch, and the remissions become shorter,_ or

only partial, as the disease is fully established. Dimng
the" spasms the face assumes an expression of intense

anguish {risiis sardonicus), the respirations and pulse are

quickened, and the body is variously contorted. Thus,

when the spinal muscles are chiefly affected the back

becomes arched, so that in severe cases the patient rests

only on his head and heels [opisthotonos) ; more rarely the

body is bent forward, being rolled up as it were like a

ball (emprosthotonos) ; whilst still more rarely it may be

drawn to one or other side {pleitrosthotonos). The skin is

bathed in perspiration, the urine concentrated and high

coloui-ed, and the bowels are obstinately confined.
_
The

temperatm'emayremain normal, or be but slightly raised;

though sometimes shortly before death it runs very high,

and has been known to register 112° Fahr. The patient

is imable to sleep, but the intellect continues clear to the

end. Death may occur from spasm of the glottis, spasm

of the respiratory muscles, or from exhaustion or syncope.

Recovery hardly ever takes place when the symptoms are

acute, but if the patient smwive till the twelfth day the

prognosis is more favourable, and becomes more and more

so every day.

Diagnosis.— From strychnia poisoning and hydro-

phobia, tetanus is distinguished by the spasms being of a

tonic instead of a clonic character, and further from

hydi'ophobia by the absence of hallucinations and the

discharge of viscid saliva, signs which are characteristic

of that affection.

Treatment.—Nothing inthe way of specifics has hitherto

been foimdfor the disease. Curare, Indian hemp. Calabar

bean, eserine, and numerous other di'Ugs have been tried,

and signally failed, at least in the acute form of the

disease. Chloroform, although it prevents the spasms
while the patient is under its influence, appears to be of

no permanent benefit. All that can be done is to attempt

to tide the patient through the first few days in the hope
that the affection may become chronic. Thus his strength
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must be
' supi^orted witt fluid nourishment, admijiistered

by the rectum if he is unable to swallow, and the spasms
as much as possible prevented by the most absolute quiet,
the avoidance of all sources of irritation, and the employ-
ment of such sedatives as Indian hemp, bromide of
potassiiun, chloral or opium. If the latter is chosen, it

should be i^ushed to the extreme verge of safety. In the
few cases I have seen recover, the patient was "treated by
excessive doses of this drug. The bowels should be
cleared by purgatives or ouemata. Locally, under any
circumstances, means shoirld be taken to render the
woimd aseptic, and in the light of recent researches that
.seem to show that tetanus is duo to a poison generated by
inicro-organisms which exist only in the wound, the prac-
tice of free incision of the injured jDart and subsequent
thorough cauterization on the first appearance of the
symiDtoms, commends itself for adoption.
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SECTION III.

Injuries of Special Tissues.

injubies of bones.

Feactures.—A fracture may be defined as a sudden

and forcible solution of continuity of a bone.

The causes of fracture are predisposing and exciting.

1. Tbe 2Jredis]Msing causes may be enumerated as senile

atrophy, fatty degeneration, rickets, molUties ossiirm,

locomotor ataxy, strumous, tuberculous and syphilitic in-

flammation, caries and necrosis, and malignant growths ;

in brief, any condition rendering the bone unusually

frao-ile, to which may be added the male sex as more

frequently exposing to violence. The exciting causes are

either ex'ternal violence or muscvlar action. 1. External

violence may be direct or indirect. In fracture from direct

violence the bone is broken at the spot where the violence

is applied. Such fractru'es are usually attended with

more serious consequences than fractures from jndii'ect

violence, since the soft parts are, as a rule, much injured,

and the fragments comminuted or fissured, and, perhaps,

di-iven into important organs, as the lung in fracture

of the ribs, or the brain in fracture of the cranium, &c.

In indirect violence the fracture occurs at a distance from

the spot where the violence is applied, as, for instance, a

fractiu-e of the clavicle from a fall on the arm. The bone

usually breaks at its weakest spot, and the fracture may
be rendered compound from the fragments, which are

very sharp and irregular, being (Iriven thi-ough the soft

parts. Fracture from -indirect violence is most common
in the bones of the extremities, and the base of the skull.

2. Muscular action, except in the cnse of the patella, is not

a common cause of fractiire. When the long bones are

broken in this way, they are irsually the seat of some of

the diseases mentioned above as predisposing causes.

Whou a bone infiltrated with a malignant growth, or

softened by mollitios ossium, breaks from very slight

violence, tlu; fracture is said to occur spontaneously.
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Varieties of fracture.—A fracture is Raid to be simple
when the skin covering it is not broken

;
nnnpound when

a wound through the skin and soft parts leads down to
the seat of the fracture. Whether simple or compound,
fractiu-es arc further spoken of :—l. According to their
extent, as:

—

complete, when the bone is broken quite
across; mcomxMc, or greenstidi, when partiall}' broken
and partiallj' bent

; comminuted, when broken into several
pieces and multiple, when two or more distinct fractures
occur in the same bone, or in different bones. 2. Accord-
ing to the condition of the fragments, as .—impiacied, when
one fragment is driven into another

; fissured, when there
is a mere crack through the bone without displacement

;

depressed, when one fragment is pressed in below the
surface, as in some fractures of the cranium

;
punctured,

when there is a small perforation -ndth driving inwards of
the fragments ; and splintered, when only a fragment of
bone is chipped off. 3. According to the line of fracture,
as :

—

transverse, obli(jue, spiral, longitudinal, or stellate,

terms which sufficientlj^ explain themselves. A fractui-e,

moreover, is said to be complicated, when associated with
other injuries, as rupture of the main artery of the limb,
implication of a large joint, &c.

Displacement of tli.e fragments, especially in the bones of
the limbs, commonly occru'S, except the fractiu-e is trans-
verse, when, as in the ease of the tibia, there maj' be
little or none. The causes of the displacement may be
enumerated as : 1 . The weight of the limb acting on" the
lower fragment ; 2. Muscular contraction ; and 3. The
violence producing the fracture. The amount of dis-

placement will depend in part on the direction of the line

of fracture, and in part on whether the periosteum is or is

not torn. Thus the displacement is iisually considerable
when the fracture is oblique, insignificant when trans-
verse, esjDOciallj' if the iieriosteum is intact. The dis-

placement is spoken of as angidar, lateral, longH iidinal,

and rotary, according to the direction which the frag-
ments bear to each other.

Signs.—Before examining for fracture, the clothes
shoukl bo carefully removed, and the parts handled
tenderly, lest a simple fracture bo converted into a com-
pound by a sharp fragment being driven through tho
skin. Tims, in the case of the leg, the boot should bo
cut off, the trousers ripped iqi the seam, nnd the stocking

•split with scissors. The injured side should always be
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compared with tlie sound side. The general signs of

fracture are :— 1. Alteration in the shape of the part
;

2. Swelling; 3. Loss of function; 4. Preternatui-al

mobility; 5. Shortening; 6. Pain; 7. Crepitus; S. The

sensation of a sudden snap or giving way of the bone

experienced by the patient. No one of the above signs

alone, except crepitus, is absolutely diagnostic of fractui'e;

and crepitus itself, when the fragments are impacted, may
be absent, or maybe simulated by joint- crepitus, effusion

into the sheaths of tendons, emphysema, and by^ the

gratrag of osteophytes in chronic osteo-arthritis. True

crepitus, however, having been once felt, can hardly

afterwards be mistaken ; it is readily distinguished

from false crepitus by its harsher and more grating

character. The slwrteiriiig may be natural or due to some

previous injury or disease, as a former fracture, osteo-

arthritis, &c. ; it also occurs in dislocation. Increascil

mohility may not be present, as when a fracture is firmly

impacted. Parvfmay, of course, occiu- from causes other

than fractiu-e ; it may often be elicited in fracture when
crepitus cannot be obtained. SweUing, loss of function,

and alteration in the shape of the part may be present in

other injuries, but are useful signs in some forms of

fracture. Too much weight, it need hardly be said,

should not be given to the patient's sensations ; as a snap

or feeling of the bone giving way may occur in riipture

of a tendon, ligament, &c.

The Diagnosis is often difficult, especially:—!. When
the fracture is near, or extends into, a joint, owing to

effusion of blood or synovial fluid _ into the joint- cavity.

2. When there is great extravasation of blood, or later,

effusion of inflammatory products about the fragments.

3. When the fractiu'e is transverse, and there is no dis-

placement, especially if the fragments are held in position

by a companion bo"ne, as the fibula in fracture of the

tibia. 4. When the fractiu-e is subperiosteal. In the

cranium, a simple uncomplicated fissured fractui-e cannot

be diagnosed.

How to obtain crepitus.—Grasp the limb firmly above

and below the suspected fractiu-e, and when there is

shortening, make extension to bring the rough sm'faces

into contact. Then gently attempt to move the lower on
the upper fragment. Having once assured yourself that

crepitus is present, desist from yoiu- manipulations, as

they not only give the patient pain, but injure the soft
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parts. In some cases, as in fracture of tlic neck of the
femur, where the natui'e of the injury from the presence
of other signs is quite obvious, crej^itus should not be
sought lest an impacted fracture be rendered non-
impacted and afterwards remain ununited, or the
periosteum uniting the fragments be toni, and a like

result ensue.

The Method of Union is similar to that which occurs
in the healing of a wound of the soft parts by the first

intention. Blood is at first extravasated between and
around the fragments (Fig. 38). Then quickly foUows

Fig. 38.—Diagram of the fragments a few hours after simple

fracture. The periosteum is torn and ]-agged, and se]iarated from

the bone for a sliglit distance above and below the fracture.

Blood is extravasated between the fragments, in the medullary

canal, and in the i^eriosteum and other soft tissues surrounding

the fracture.

Fig. 39.—Diagram of the process of repair in simple fracture.

A. Ensheathing callus ; m. Internal callus; c. rerniancnt c^illus.

Commencing ossification of the ensheathing callus is indicated by

the darker shading at the angle between the periosteum and the

bone.

a simple traumatic inflammation; tlic periosteum, and
adjacent soft tissues, together with the medulla, become
infiltrated with leucocytes, which have escaped from the

vessels of the inflamed ])eriosteum, medulla, and bone,

aiul by iiroliioratiug tissun cells derived from these parts.

The inflammation subsides in a few days. leaving the

fragments embedded in a mass of soft, red, gelatinous

material ((jranulatian-tissuc), derived chiefly from the

leucocytes and proliferated tissue colls, but according
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to some observers in part from the remains of the

extravasated blood that has not been absorbed. This

grannlation-tissue, which is called rallus, consists here,

as in the union of soft parts, of small roimd cells with

a small amount of firm intercellular substance, and

delicate loops of capillaries, which are derived in part from

the vessels in the Haversian canals, and in part from

the vessels in the periosteum, and adjacent soft tissues.

It is found (1) replacing the periosteum, and extending

for some distance around the bone, above and below the

line of fractiu-e, forming a spindle-shaped tumour, by
which the ends of the fragments are suiTouuded, as it

were, with a ferrule {otsJieathrng callus, Eig. 39, a) ; (2)

replacing the medulla for some little distance up and
down the medullary canal [internal callus, Fig. 39, b)

;

and later (3) between the ends of the ivagmentfiiperinaiient,

intermediate ar definitive callus. Fig. 39, c). The cnsheath-

ing callus and internal callus are graduallj^ organized

into fibrous tissue, becoming harder and firmer, and in

animals, and, in some instances, in children, are con-

verted into cartilage, or fibi'o-cartilage. The outermost

layers of the fibrous tissue into which the ensheathing

callus is thus converted, form a new periosteum. Ossifi-

cation of the ensheathing callus now begins—generally in

the angle between the periosteum and the bone, and
proceeds along the surface of the bone, where it is

preceded by the formation of cells like osteoblasts, and
also along the surface of the ensheathing callus beneath
the new periosteum, till the upper and lower layers of os-

sifying callus meet opposite the line of fracture. Ossifica-

tion of the internal callus goes on at the same time.

Permanent callus, as soon as the ends of the bone are thus

fixed by the ensheathing and internal callus, is formed
between the ends of the fragments, and later also under-
goes ossification. It is probably derived, (1) from leuco-

cytes which have escaped from the vessels in the en-

larged Haversian canals of the inflamed and softened ends
of the fragments, and (2) from a proliferation of the
cells of the connective tissue lining these parts. The
ensheathing callus and internal callus having discharged
their functions, are now gradually absorbed.

Where the ends of the fragments overlap, the en-
sheathing callus fills up the angles (Fig. 40) ; and while
the open end of the medullary canal in each fragment is

thus closed, its continuity through the bone is restored
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by the absorption ol the inteiTening walLs of the con-
tiguous and overhipping fragments (Fig. 40). When
the fragments are ia good apposition, and are kept at

rest, little or no eusheathing callus is formed ; but when
there is much displacement, or rest is impossible as in

fractured ribs, or difficult to obtain as in a fractm-ed
claAdcle, a considerable amovmt is joroduced. In children,

even when the jiarts are kept at rest and in good apposi-
tion, the formation of much ensheathing callus is the
rule.

Treatment.—Here only the indications for treatment
will be pointed out. The particular methods will be
given under Sjiecial Fractures.

A. Treatment of simple fracture.—The indications are

—

(1) to reduce the fractui'e, that is, to place the fragments
in apposition, so as to restore as far as possible the bone
to its normal shape

; (2) to keep it in this i^osition by
properly applied apparatus till firm union has occuiTed :

(3) to promote the restoration of the normal functions

of the part ; and (4) to attend in the meanwhile to the
general health and comfort of the patient.

1. The reduction, or as it is popularly called, the setting

of the fracture, should not be undertaken till the appa-
ratus into which the limb is to be jDermanently placed is

ready ; but the fragments should be temporarily fixed so

as to prevent further injury, such as a sharp fragment
being forced thi'ough the skin. Thus, in the case of the

lower extremity, the injured limb may be bound to the

sovmd one, or seciu'ed by a handkerchief to an impromptu
splint such as an umbrella or walking-stick ; or if the

patient is not seen till he is already in bed, the limb may
be placed between sand-bags. As a general rule, the

fracture should be reduced as soon as possible ; but

whore there is much swelling, the part may be wi-appcd

in a pillow or secured by sand-bags till the swelling has

subsided. When the fracture is transverse, the fragments

will, as a rule, be but slightly displaced, and little as

regards reduction will be required. In other instances,

as when the line of fracture is oblique, considerable

trouble in bringing the fragments into apposition may bo

experienced. The chief obstacles to be overcome are (1)

the contraction of the muscles, which arc thrown into

action by the irritation of the fragments: and (2) the

impaction of the fragments, or the interposition of muscle

or tendon between them. The splint or other apjmratus
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being ill readiness, extension in tLe case of fracture of

a limb shonkl be made on the lower fragment, prefer-

ably, as a rule, through the intervention of the joint

below. Thus, in fracture of the fore-arm or leg, exten-

sion should be made from the hand or foot respectively,

whilst counter-extension is ajiplied at the same time to

the upper fragment, also pre-

ferably through the joint above.

Whilst steady traction is thus
being made, the Surgeon should
gently manipulate the frag-

ments, and he should not rest

satisfied till the symmotrj^ of the

part has been as far as possible

restored, and the limb is found,

both on inspection and measure-
ment, to coi'respond as near as

may be with the ojiposite side.

In this position the parts should

be held till the apparatus for

permanently fixing them has
been applied. Where great dif-

ficulty is experienced in reduc-

ing the f'ractm'e owing to mus-
cular spasm, the limb should be
flexed or placed in such a posi-

tion as will tend to relax the

ojjposing muscles, or if this does

not suffice an anresthetic may
4,1

be administered. At times the

subcutaneous division of a ten-

don maybecome necessary before
the fracture can be reduced. In
impacted fractm'es, as of the

neck of the humerus or femur,
it may be advisable not to dis-

turb the fragments, as bj^ so

doing non-union, a woi'se con-

dition than impaction, may result. The special methods
of reduction which may be required for certain fractures
will be given under Varieties of Fracture.

2. To l;(:('p the frar/mcnts in apposition, till union has taken
place, numerous contrivances have been invented. They
may be said to consist of splints, cradles, fracture-
boxes, bandages hardened by plaster-of-Paris, silica,

— Fracture of the

Fennu' with overlapping

friiginents to show round-

ing oft' of angles, and re-

storation of medullary
canal liy absorption of

intervening bone. (St.

I'.artholoniew's Hospital

Museum.

)

w.



ITS IX.n'RIES OF Sl'KOIAL TIRSUKS.

paraffin, gluo, or ^uiii and chalk, and <\u-h material as

gntta-jinrcha, jioropla.stic t'elt, andloathfr, moulded to the
individual cas^e. The mclhod nf njijiJyiini spll/ils will be
bettor learnt by three months' dressing in the wards
than by any verbal description. The points that should
be chiefly attended to are :— 1. The splints should be well
padded. 2. I'ressure .should not be made over points of

bone. ;3. Strapping or bandages sho^ild not be jiut on too

tightly. 4. Circular constriction of the limb .should be
avoided, .j. The splints •where possible .should reach
beyond both the joint above and the joint below the
fracture, (i. The fractui-e should not, as a rule, be
t'overed with the bandage. 7. The patient should be seen

within tA^-enty-foul hours after the splints have been
applied, as swelling of the j^art is apt to occur, and the

liandages thus become too tight. S. The part having
once been properly secured in .splints, should not need-

lessly be disturbed. S). ,Shonld the fragments become
di.splaced from .spasm of the muscles, steady extension

as by a stirrup, weight, and pulley will usually over-

come the difficulty. 10. The part below the fractm-e

may sometimes be bandaged with advantage to prevent

cedema.
The time the splints should be kept on varies greatly,

and will be stated under each individual fractiu'O. On
their removal the limb should be kept at rest for some
time longer iu a plaster-of-Paris, gum and chalk, or

other form of stiff bandage till coni])lcte consolidation

has taken place. At some hospitals the fracture, if not

severe, is placed at once in a plaster-of-Paris bandage or

plaster-of-Paris splints {Bararian spurns'^. If this or

other similar material is used, the limb shoidd be well

padded with cotton wool, the toes or hngers left exposed,

the joints above and below included in the b;indage, and

the limb subsequently raised. The patient should be visited

a fcAV hotirs after the pla.ster-of- Paris has been a]iplied, so

that should the circulation have become impeded from

swelling of the limb, the ])laster bandage niay be

removed before any serious damage h;is had time to

ensue. The indications for at once removing, or for

loosening the bandage by cutting it in places are : 1

,

much pain; 2, swelling: o, numbness; and 4. signs of

obstnicted circulation in the fingers or toes. A tight

bandage, it should be remembered, is more dangerous in

the u])])er than iu the lower limb, because in the former
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most of tlie venoiLs return is by the superficial veins.

Should tlio bandage become loose, it must of course be
removed and ro-apj^lied.

'A. To promote the festoration of the normal J'andions of
the part physiological after-treatment is reqiiii'ed. Thus
it "ndll often bo found after the apparatus is finally re-

moved, especially if the fracture is near a joint, that the

joint is stiff, the tendons are more or less glued together,

and the muscles wasted and atrophied. Under these

circiunstances shampooing, massage, electricity, friction

with stimidating liniments, and passive movements of

the joint, should be sedulously employed.
4. The (jencral health and comfort' of the patient should

not be neglected. Thus if he is confined to bed, boards
should be substituted for the ordinary webbing or steel

laths of the bedstead ; the sheets should be kej^t smooth

;

and bed-sores guarded against by the use of water-
cushions and by hardening the skin over prominent parts
of bone with spirit lotions. Old people should not be
kept too long in bed, lest passive congestions of the
limgs occur. The general health should be promoted
by attention to the secretions, regulation of the diet,

and administration of sedatives to relieve pain and pro-

mote sleep,

UxTiNTrED FRACTURE ^iND'F^sxsE .JOINT.—An ununited
fracture is one in which the fragments are either totally

ununited, or merely bound together by fibrous tissue.

Some fractures, siich as transverse fi'actures of the
patella, and fractures extending into joints in general,
seldom or never unite by bone, but remain merely bound
together by fibrous tissue ; but as fibrous union here
appeal's to be the normal method of repair they are not,
as a rule, spoken of as ununited fractures. The condition
of the fragments varies. They may be completely
separated, with the ends rounded off and the medullary
canal closed ; or they may be bound together by long
pliable bands of fibrous tissue permitting of considerable
movement, or by tough fi]_>rous bands allowing of but
very little, or by a fibro- cartilaginous material—a kind of
onsheathing callus. The last condition, however, is

thought by some to be merely an examjjle of delayed
union and not one of permanent ununited fracture.
A false joint or psevtlartlrrosis is merely a variety of

ununited fracture in which the ends of the fragments are
rovuidod off and eburnated, or covered with a layer of
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fibrous tissue or fibro- cartilage, and enclosed in a strong

fibrous cai^sule formed by the condensation of the sur-

rounding soft tissues (Fig. 41). A fluid resembling sjmovia

has occasionally been found within the capsule. A false

joint may resemble a hinge or a ball-and-socket joint.

The latter condition is more common in fractures near the

articular ends of bone where rotatory as well as angular

Fig. 41.—False joint following frat'tin-e of the humerus.

(St. Bartholomew's Hospital Museum.

'

movement may occur; the former in the shaft where

angular movement only is ]iermitted.

The Causes are local and constitutional. The local are

— 1, The fragments not having been kept thoroughly at

rest ; 2, The fragments not having been placed in a]iposi-

tion in consequence of (a) muscular contraction : (ft) the

loss of a large piece of bono, as in compound fractm'C

;

(c) the intervention of a piece of muscle, tendon, or peri-

osteum between the fragments ; and {<!) the effusion of

synovial lluid in the case of a fracture into a joint;

;3, The necrosis of the end of one of the fragments;

t, The interference T\-ith the arterial sup]ily of one of the

fragments, as from injury of the medullary artery ;
and
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5, The poor su^jply of blood to oue of the fragments, as

in fracture of the anatomical neck of the humerus.
Constitutional causes.—Sj'philis, struma, gout, liright's

disease, fever, scurvy, the cancerous cachexia, pregnancy,
old age, alteration of the patient's habits, and sudden
deprivation of stimulants, are all said to be causes of

ununited fracture. No doubt any condition that lowers
the vitalitj' and consequent power of repair of the
tissues has a tendency to delay union, but it seems
doubtful if any of the above conditions except scurvy is

in itself, apart from the local causes, sufficient to prevent
the bone uniting.

Sometimes the callus, after having been formed,
appears to be re-absorbed, the fracture being then
spoken of as disunited. This api^ears to be not uncommon
in scurvj'.

Treatment.—Constitutional as well as local treatment
may be required. In recent cases

—

i.e., where the fracture
is found ununited after having been kept in splints for the
usual time, a condition sometimes called delayed union, in
contradistinction to imunited fracture, the splints should
be re-applied, and in such a manner as to ensure perfect
immobility of the fragments ; whilst the general health
should be improved by every means in our power ; and
any constitutional taint as syphilis, gout, &c., that may
be detected, combated by approjiriate remedies. If the
patient has been accustomed to stimulants, and has been
deprived of them, he should be allowed a moderate
quantity. In some cases it may be expedient to put the
fracture in an immovable apparatus, and let the patient
get about on crutches. Should union still not occur-, the
ends of the fragments should be rubbed together to excite
some amount of inflammation, and splints or other
apparatus be again applied. This failing, and in long-
standing cases, two courses are open ; either to try to
rmite the fragments by some operative j^rocedure, or to
apply some form of permanent apparatus to fix them in
position. The choice of those methods will depend u-pon
the situation of the fracture, whether it is of the nature
of an ununited fracture or a false joint; and upon the
patient's age, constitutional condition, occupation, and
rank of Ufe. Thus, in the case of an ununited fracture
of the upper third of the femur in a patient of advanced
age or of broken ccmstitution, an operation is attended
with the greatest risk to life, and for such, some form of
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apparatus is Letter siiitod. But when the patient in

young or of good constitution, or his occupation is siich

that he cannot iifi'ord an apparatus and the continual
exjiense of keeping it in good order, and esi:)eciallj' where
the fracture is in the shaft of the humerus, an operation

may be undertaken. Such operations may he divided

into two classes— 1, those having for their object the

setting up of inflammation about the ends of the frag-

ments, or in the fibrous tissue uniting them, and so

inducing ossification ; and 2, the cutting out of the false

joint, and bringing the refreshed surfaces of the bone into

apposition, and keeping them there till union has occurred.

Among the former, which are api3licable to an ununited
fracture rather than to a false joint, may be mentioned
—1, the subcutaneous scraping of the ends of the frag-

ments
; 2, passing a seton between them ; and 3, cutting

down upon and inserting ivory pegs into the fragments.

Of these the subcutaneous method appears attended with
the least risk, and is the one that should as a rule be first

undertaken. The passage of a seton is highlj'- dangerous.

The operation for cutting out a false joint consists in

making an incision down to the bone, and then chiselling

or sawing away obliquely the ends of the fragments and
wiring them together, or fixing them by ivory or metal

pegs. This oi^eration, though attended with less risk

than formerly, is still a grave one, and should only be

undertaken after the case has been fairly weighed in all

its asjaects. Eecently in ununited fractures with loss of

substance from necrosis, the gap has been filled by grafting

a piece of bone between the fragments. The grafts may he

obtained from a young animal, or from a limb immediately

after amputation. In one successful case, wedge-shaped

pieces of bone, removed in osteotomy of the tibia wore

used. Whilst being transferred the grafts shoTild be kept

at a temperatm'c of W0° in a capsule containing boiled

salt solution.

Maluxiteu vkactuhe on vicious uxjox.— 1. Frac-

tures in consequence of having been im]iroiicrly set

or not kept at rest in a good ])osition, may unite at an

angle (Fig. 42), or in some other faulty direction. 2. If

s])iints have been removed too early, or if in the case of the

lower extremity the patient lias been allowed to walk too

soon, the callus may yield, and deformity result. 3. Two
adjacent bones, as the radius and ulna in the fore-anii,

may become united to each other hy callus (Fig. 43).
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4. A greeustick fracture from neglect to straighten the

partially bent bone before applying splints may con-

solidate in its distorted condition.

Treatment.—If the fracture is recent, and the fragments

are not firmly united, the patient should be placed under

an antesthetic, the faulty position rectified, and splints

Fio. 42.—Mahmited fracture. Vhx. 43.—Vicious union afto-

(St. Bartholomew's Hospital fracture. (St. Bartholomew's

JIuseum. )
Hospital Museum.

)

properly applied. If firm union has already occurred, an
attempt should be made to refracture the bone under
an anecsthetic ; and if this fails, as also in long-standing

cases, subcutaneous f)steotomy may in some instances be
performed, or a wedge-shaped piece of bone removed.
Where a sharp fragment projects benen,th the skin, it

may sometimes be sawn off with advantage, though it

.should bo remembered that it will often become roimded
olf with time.

SEl'Ait.M'iox 01' El'iPliYSES.—This injury nuiy bo re-
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gardoil us a variety of fracture. It cocsistH in the

forcible wrencliing of the epiphysis from the shaft at

their cai-tihiginous line of union, and consequently can
only occur in subjects under twentj'-one years of age, the

l^eriod at which nearly all of the epiphj-ses have united

with the diaphj^ses. The injui'y is most common in the

upper and lower ends of the humerus, and, from the

proximity of the epiphysial line to the shoulder and
elbow-joints respectively, is liable to be mistaken for

a dislocation. Eepair usually takes place by osseous

tissue ; hence the bone ceases to grow at the injured end,

and permanent shortening of the limb if the patient has

not completed his growth will then result. For treatment,

see Special fractures and dislocations.

A COMPOUND rRACTURE is onc in which there is a

wound through the skin and other soft tissues leading to

the fracture.

Cause.—The wound may be jaroduced, 1, At the same

time as the fracture, either by the violence dii'ectly tearing

open the soft tissues, or, as is more usually the case, by
one of the fragments being forced through the skin either

by the original violence or by muscular contraction.

2. Suhsequently to the fracture, by the patient trying to

rise or use the injured limb; or by want of care in

removing the clothes, in handling the fractm-e, or trying

for crepitus. 3. Still later, by ulceration or sloughing oi

the soft parts due to inflammation set up by the laceration

of the tissues or the pressure of a projecting fragment.

_

State of the parts.—There maybe a mere puncture, with

but little if any more injmy to the soft tissues than may
be met with in simple fracture ; or with or without a

large external wound of the skin there may be extensive

laceration of the soft tissues, protrusion of one or other

fragment, extensive comminution of the bone, implication

of a large joint, rupture of the nuain artery, vein or nerve,

and in extreme cases crushing and laceration of the whole

of the injured part of the limb.

Union of cornjionnd fracture.—^\hcn the wound is small,

and hns I'leen closed "at once, and the soft part.s are but

little injured, the process of repair is as a rule similar to

that of a simple fracture. When the wound is hirge. or

there is nuich laceration of the soft tissues or comminution

of the bone, sup])uration is very likely to ensue, and union

is then elTccted by granulations springing from the end>

of the fragments and periosteum, the process being
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analogous to union of the solt parts by the second inten-

tion. The granulations either undergo direct ossification,

or first pass through a fibrous, or in some instances a

cartilaginous stage. The loose fragments and injured

tissues, where the bone is comminuted and the soft parts

are much bruised or lacerated, are cast off by the process

of ulceration (Fig. 44), before healing ensues. Where,

however, a fragment retains its

connection with the periosteum,

it may not lose its vitality, and

may help in the restoration of

the bone. Where a large por-

tion of bone is denuded of peri-

osteum it generally dies, and is

usually separated as in the ordi-

nary process of necrosis (Fig. 44).

It may, however, become em-
bedded in the new bone, and
remain a soiu'ce of irritation for

years.

Dangers of compound fracture

.

— 1. Immediate dangers : shock

and collapse from loss of blood,

which may prove fatal in a few

hom-s ; more rarely fat-embolism.

2. Intermediate dangers: septic

inflammation, erj'sipelas, saprro-

mia, septicfeniia, pyasmia, and
tetanus. 3. Late dangers : hectic,

lardaceous disease, and exhaus-
tion from long-continued sup-

pui-ation.

The Treatment varies according to the state of the parts,

the age and health of the patient, and the situation of

the fracture. Our aim, when possible, should be to

convert a compound into a simple fracture. Thus, when
the wound is small, a mere puncture, it should, after

being well dusted with iodoform, be closed by a piece of

antiseptic gauze, and the case treated as a simple fracture.

When the wound is largo and lacerated, or other serious

injury of the bono, soft parts or neighbouring joint has

boon sustained, the (luestion of amputation will ariso.

(See Amputation in Coinpoimd Fracture, p. 18(i.) Having,

liowever, determined to save the limb, the indications are

—(1) to reduce the fracture, and maintain the fragments

Fio. 4-1.—Diagram show-

ing process of scpara-

tidu of necrosed bono

ill compound fracture.

A. Enslieathing callus
;

T?. Internal callus ; c.

Necrosed fragments.

D. Grranulations lining

wound leading to frac-

ture. (After Billroth.)
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at perfect rest ; and (2), to promote the Leulthy healing of
the wound. The fracture should he set as described
under simple fracture; if the fragments protrude they
should be reduced where practicable, sawn off where
not, enlarging the wound in the skin if necessary, but
taking care not to remove more bone than is sufficient to
accomplish the object. Splinters when attached bv
periosteum should not bo removed but sim]dy placed
in position. The parts should then be secured "in some
form of apparatus, so arranged that the wound is not
covered by it, but is freely accessible for dressing ^vithout
disturbing the fragments."^ The woimd should be rendered
aseptic by washing out all corners with some antiseptic
fluid, and kept freely di'ained to prevent the decomposition
of any extravasated blood and discharges. A careful
inspection ought to be made daily to see that the drainage
is efficient ; and if any collection of pus, which is apt to
form in the inter-muscular planes, be discovered, it should
be let out with antiseptic jirecautions and the wound
drained. Any portions of bone that may necrose should
be removed as soon as loose. When the wound has
healed the racture should be treated in the same wav as

a simple one. Any complications, as erysipelas, sapKoraia.
&c. , that may occur, must be treated as described in other
parts of the book. The constitntional trmlment is the
same as that indicated in other severe injimes. (See also

Simple Fracture.)

Question of amj^u.tatioii in compound fracture.—In slight

and uncomplicated cases, and in those severe injuries in

which the limb is completely shattered, the com'se to be
pursued is quite clear; in the one case to spare the limb,

and in the other to amputate immediately. But in other

instances the question of attempting to save versus ampu-
tate becomes one of the most serious and anxious th;it the

surgeon has to decide. Xo one sign of those to be men-
tioned below as calling for amputation is in itself alone in

OA'ery case a sufHciont reason for amputating, and when
in doubt we cannot do better than follow the rule laid

down by IVfr. Uryant of ' waiting,' \inl(>ss the patient be

old, in which case iiumodiato am])utation should be per-

formed. "With this reservation it may be said tliat wt'

should ani])utate,—1. If there is great laceration ot the

soft jiarts and extensive loss of skin. If there is much
comminution ol' the bone. •'!. 1

1' the main artery or nerves

of tlie limb are torn. I. if a large joint is inijjlicated.
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o. If the limb is likely to be of little subsequent service

from the severity of the injury; and 6. If the patient is

old or of a broken-down constitution. The above indica-

tions for amputation are more imperative if the fracture

involves the lower extremity, especially the femur ; but

each case must be judged on its own merits, and some

sm-geons will attempt to save what others condemn.

Every legitimate effort should of course be made to save

a limb, but we must remember that in attempting to do

so we may place the patient's life in danger ;
and that too

often it is a question of a limb versus the life.

If amputation is not performed at once or within the

first twenty-fours hours, and it then becomes evident that

the limb niust be sacrificed, the amputation should not as

a rule be undertaken till the traumatic fever has subsided,

the surgeon watching carefully for the most favourable

opportunity that presents itself.
_
The signs calling for

am])utatiou during the suppurating stage are :—Exten-

sive suppuration, great sloughing of the soft tissues,

inflammation and suppuration of a neighbouring_ joint,

necrosis of large portions of bone, exhaustion, hectic, and

lardaceous disease.

CoMPLiCATioxs OF FRACTURE.—A simple fracture maj
be complicated by any of the general affections attending

other injuries, as shock, traumatic delirium, tetanus,

retention of urine ; and by such local conditions as, 1,

concomitant dislocation, 2, extravasation of blood,
_ 3,

ruptm-e of the main artery, vein, or nerve, 4, implication

of a joint, 5, gangrene from tight bandaging, 6, paralysis

from the use of a crutch, or the implication of a nerve in

the callus, 7, venous thrombosis, 8, embolism, 9, forma-

tion of ulcers or bed-sores over prominences of bone, 10,

erysipelas, 11, fat-embolism, and 12, suppuration where
there is much laceration of the tissues with giving way
of the skin, the fracture then becoming compound.
A compound fracture may in consequence of the open

wound be complicated, in addition to the above-mentioned
atfections, by sejdic inflammation and supimration, necrosis,

sajmvmia, septicamia, pywrtvin and hectic.

()f these complications of fracture, whether simple or

compound, the only ones that need be further mentioned
here are the following:

—

Fracture combined vntk dislocation

.

—In simple fracture

the treatment consists in placing where possible the frac-

ture in splints, and then attempting the reduction of the
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dislocation. Where the dislocated end cannot be replaced
the fragments must be allowed to consolidate, and another
attempt then made to reduce the dislocation ; or the sur-
geon may try to manipulate the dislocated portion into its

socket, and then apply splints to the fracture. In com-
pound fracture this complication is a much more serious
one, especially when it occurs in the lower extremity, and
involves one of the larger joints. In the knee, ankle,
and wrist, amputation, and in the elbow and shoulder,
excision, is usually indicated. In the smaller joints the
dislocation may be reduced, and the case treated as a
wounded joint complicated by fracture.

Fracture implicatinfi a joint.—A simple fractui'e extend-
ing into a joint is not an uncommon accident ; indeed the
elbow- and knee-joints are always involved in fracture of
the olecranon and patella respectively, and the shoulder
and hip-joints in the intra-scapular fracture of the neck
of the humerus and femur. The injured joint may be-
come stiff or ankylosed, though usuallj- no serious mis-
chief ensues. Suppiuration is very rare. The limb in

putting up the fracture should be placed, except in the case
of fracture of the olecranon, in a position in which it will

be of most service should honj ankylosis ensue. Inflam-
mation and stiifness of the joint from flbrous adhesions
should be treated in the way described under " Diseases
of the Joints." A compound fracture extending into a
joint, though more serious, does not necessarily call for

amputation or excision, and may be treated in the way
described under woimds of joints. But should such be
required, excision in the upper extremitj- and amputation
in the lower may be said with certain reservations to be
the rule of j^ractice. If an operation is considered unneces-
sary the case should be treated as a wounded joint, and
splints according to the variety of fracture applied.

Fat-embolism is a rare conaplication of fracture, but is

more frequent in the compound than in the simple variety

and in bones that hnve iindei'gone atrophy. It appears

that in consequence of the crushing of the medulla, fat-

globules gain admission into the veins, and become lodged

in the ca])illaries of the lungs, brain, kidneys, and other

organs. It is attended by dyspncoa, either cyanosis or

pullor, collapse, irregular action of the heart, and at

times by coma and death. Venesection, injection of

ether into the veins, and artificial respiration have been

suggested in the way of treatment.
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Cruich-pahy is due to tlie pressure of a crutch on the

musculo-spiral ner\^e. It is best avoided by well padding

the crutches, or by having handles to the crutches so that

part of the weight falls on the hands. An ingenious

crutch with handles has lately been introduced. The

paralysis, which chiefly affects the extensor muscles oF

the fore-arm, giving rise to dropped ivris/, usually passes

off when the crutch is no longer used. Should it not do

so, electricity and massage may be employed.

Paralysis or neuralgia sometimes occurs in consequence

of the implication of a nerve in the callus. An operation

is then at times necessary to liberate the nerve.

Gangrene from tight handaging is occasionally met with,_

and is of the moist variety. All bandages should, of

course, be at once removed, in the hope that the limb

may recover. "When the gangrene is thoroughly estab-

lished, amputation above the seat of fracture, and of

course well beyond the gangrene, must be performed.

Short of gangrene, the partial cutting-off of the blood-

supply may cause inflammation and degeneration of the

muscles, followed by stubborn contractiu-e {-ischamic

rigidity).

Extravasation of Mood in the tissues is not uncommon
in simple fractiu'e, owing to the tearing of some of the

smaller blood-vessels by one of the rough fragments.

The oxtravasated blood causes in some instances con-

siderable swelling, and on making its way to the surface

gives the part a bruised and black appearance, and fre-

quently causes the cuticle over it to be raised into blebs.

These "blebs diifer from those formed in gangrene in that

they are fixed and firm, whilst the latter are movable

over the moist and slippery skin beneath. No special

treatment is required, the blebs should not be opened,

and the blood will gradually be absorbed. In rare

instances, however, suppuration ensues.

Bupture of the main artery or vein occasionally occurs,

causing when the skin is unbroken a tense swelling at

the seat of fracture, attended in the case of the artery by
coldness of the limb, and cessation of the pulse in the

arteries below. In compound fracture, ruptiue of the

artery is, as a rule, easily diagnosed, in that pressure on

the arteiy above the fracture stops the bleeding. Treat-

ment.—Should tlic swelling in simple fracture increase in

sx)ite of elevation of the limb, cold, and pressure on the

main artery above, and gangrene threaten, three courses
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are oj^en : 1, ligature of the artery above, 2, tying the
arterj^ at the seat oi' fracture, or ''>, amputation. In the
lower limb amputation is probalily, as a rule, the safest

course ; in the upper limb ligature of the vessel at the
seat of fracture may be attempted. But the conditions
that call for the adoption of one or other of these methods
are too various to discuss here. In compound fracture

the vessel should be tied in the woxmd if possible. If

not, amputation will probably, though not invariably, be
the right course.

INJURIES OF JOINT.S.

Contusions of joints may be produced by any mechani-
cal violence. They are generally attended with pain and
stiffness on movement, and, in severe cases, with swelling

from effusion of blood [hamarthrosis) , and later, of serous

fluid (syii.ovUis) into the synovial cavity. If the contusion

is neglected, especially in strumous children, acute or

chronic inflammatory changes maj^ ensue, leading to de-

struction of the joint. The freatment consists in placing

the part at rest on a splint, or in a plaster-of-Paris band-
age, and applying cold by means of an ice-bag or Leiter's

tubes. Whei'e there is much effusion into the synovial

cavity, and consecjuently considerable tension and pain,

asi^iration of the joint maybe advantageously practised,

and pressure afterwards applied.

Sprains.—A sprain is a stretching or partial rupture

of the ligaments of a joint without separation of the

articular sui'faces. Sprains are generally due to a violent

wrench or twist of the joint, and are often accompanied
by laceration of the tendons and other soft tissues ai-ound.

They are of most frequent occiu-rence in the ankle,

shoulder, wrist and knee.

Sif/ns and diagnosis.-—Severe pain, often localized to

certain points, and increased on movement, inability to

bear weight on the limb, swelling and ecch;^nnosis from
effusion of Idood in and around the joint, and later

inflannnatory effusion into the synovial cavity. The ab-

sence of signs of fractiu-e or of dislocation will usually

suflice to distinguish a s]iraiu from one or otlier of tlicse

injuries; but where there is much swelling it may bo
dillicult or impossil)Io to make a diagnosis till the swelling

has subsided. If in any doubt the injury should be treated

as a fracture.
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The amsei/ueiKTs of a neglected sprain may be very

serious, especially in rheumatic and gouty subjects.

Thus, as the result of the incomplete absorption of the

iuflan'imatory products, the imperfect repair_ of the torn

ligaments, the formation of fibrous adhesions in and

around the joint, and the glueing of the surrounding

tendons to their sheaths, a strain may be followed by

long-continued pain, stiffness, weakness and even fibrous

ankylosis of the joint. At times in .strumous subjects a

sprain may be the starting-point 'of destructive joint-

disease.
. .

Treatment.—The indications are to place the joint at

perfect rest till the torn ligaments have had time to heal

;

to prevent or subdue infiammation ;
and, should stiifness

or ankylosis have ensued, to restore the mobility of the

joint by breaking down any adhesions that may have

formed. Thus, if seen at once, a plaster-of-Paris or a

Martin's bandage should be put on ; or if much swelling

has already occurred, the parts should be placed on a

splint, or iii a sling, and either cold in the form of lead-

lotion or ice, or heat in the form of hot fomentations

applied. For very slight cases, however, a few days' rest,

with the part supported by a wet bandage, followed by

the use of a stimulating liniment, is all that is usually

necessary. The joint in any case should not be kept too

long at rest lest stiffness ensue ; but as soon as all signs

of inflammation have disappeared, passive movements
should at once be begun. If stiffness or fibrous ankylosis

has already occui'red, friction, shampooing, and massage

may be tried; or the joint may be forcibly wrenched

under an anfesthetic, provided all signs of active inflam-

mation have ceased.

Dislocations.—A dislocation is the forcible separation

of the articular end of a bone from the part with which it

is naturally in contact.

Varieties.—Dislocations may be divided into the Con-

(jenitul and the Acquired ; the latter again into the Spon-

taneous and the Truamatie. The Hpontaneous are those

that occur as the result of disease of the joints, and
arc treated of elsewhere (see Diseases of Joints). The
Traumatic, or accidental dislocations, with which we are

here specially concerned, are spoken of as compound or

simple accoi'ding as they are, or are not, comphcated with
an external wound loading into the joint; and in either

case as comjitetr or 'parlial according as the articular
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surfaces aro, or arc uot, completely separated iVoiii each

other.

The causca of dislocation are predisposing and exciting.

Tlie prcdisposiiKj causes may be enumerated as :—1, weak-
ness of the ligaments surrounding the joint from previous

dislocation or disease
;

2, the shape of the joint—hall-

and-socket joints from their exten.sive range of movem«'nt

being more easily dislocated than the hinge ; 3, middle

life—the bones being then strong and capable of resisting

fractm-e and the muscles powerful
; 4, the male sex—men

being more continrually exposed to violence than women.
Tlie (ixcitiivj causes are usually, 1, external violence, either

direct or indirect, and sometimes, 2, muscular action.

Examples of each will be met with in the section on

special dislocations.

The Signs common to all dislocations are:— 1. Altera-

tion in the shape of the joint. 2. Inability to move the

limb on the part of the patient, and more or less fixidity

to the efforts of the Siu-geon. 3. An alteration in the

relations of points of bone about the joint. 4. An ab-

normal position of the end of the displaced bone ; and

0. Shortening or lengthening of the limb, or an alteration

of its axis. The signs are frequently obscured by swelling

in and about the joint, due to extravasation of blood or

effusion of synovial fluid. Hence the importance of accu-

rately ascertaining the natm-e of the injury immediately

after the accident, as when swelling has_ supervened it

may not be possible to make a diagnosis till it has sub-

sided.

The state of the -parts will be more especially referred to

under each special dislocation. Here it may be briefly

stated that the head of the bone is generally forced through

the capsular ligament; whilst other of the ligaments,

surrounding tendons, and muscles, may be ruptured or

tightly stretched, and the arteries and nerves displaced,

pressed upon, or torn. In the ball-and-socket jomts the

end of the bone will be found either opposite the rent

in the capsule, or drawn to some distance from it by

muscular contraction. If reduction is cffecled early, the

damac:ed ligaments and muscles are soon re])iurod : but

the surroundini; ligaments remain for some time weak,

and thus predispose to re-dish)cation. ll(-nce the impor-

tance of kee]iiug the parts at rest until linn union of the

ruptured capsular and other ligaments has occurred.

After reduction a iii(/derate amount of inflammation and
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seroiis effusion in and about the joint generally ensues,

but usually subsides in a few days if the parts are kept at

rest, the joint becoming gradually restored to its normal

condition. If rest is neglected, however, the rent in the

capsule may not heal, but remain as a permanent hole

with smooth edges, allowing the head of the bone to slip

in and out of its socket. In some instances, moreover,

the inflammation may run into suppuration, which may
be followed by ankylosis of the joint.

Th(i impediments to reduction are:—In recent cases:—

1. The spasmodic contraction of the muscles surrounding

the joint. 2. The small size of the rent in the capsule.

3. The hitching of points of bone on each other; and

4. The interposition of ligaments, tendons or muscles.

In old-standing cases:— 1. The formation of adhesions

aroimd the displaced bone. '2. The closure of the rent in

the capsule. 3. The permanent shortening of the liga-

ments and muscles ; and 4. The alteration of the shape of

the articular surfaces, in part from absorption and in part

from the formation of new bone. The contraction of the

muscles generally increases from the time of the accident

;

hence every horn' the dislocation remains unreduced the

more difiicult the reduction becomes.

The consequences of non-reduction are either the forma-

tion of a new joint, or ankylosis : the former being more
common in ball-and-socket joints, the latter in hinge

joints. When any movement between the dislocated

bones exists, the osseous surface on which the displaced

bone rests is converted into a new articular cavity by a

process of absorption of the old bone, and the formation

of new bone aro\ind ; the end of the displaced bone
becomes adapted by a similar process of absorption to its

new socket ; and the soft tissues around become condensed

so as to form a kind of new capsule. The old socket in

the meantime becomes more or less obliterated, its ar-

ticular cartilage absorbed, and its cavity filled up with

fibrous tissue or new bone. The range of movements in

the newly-formed joint will at first be limited, but in

the course of tune under appropriate treatment wiU be-

come much moi'e free, and a very fairly useful limb may
be obtained. When on the other hand the dislocated

bone is immovably fixed upon another, the articular car-

tilage is absorbed, the contiguous osseous sm-faccs unite,

and bony ankylosis is said to ensue. The muscles, more-
over, from want of use undergo shortening or partial

w. o
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atrojjliy and futty degeneration, leaving the limb in a

more or less slirTiuken and wasted ctnidition.

Treatment.— The indications are:— 1. To replace the

articular surfaces in contact; and 2. To keep them there

until the rent in the capsule has united and the torn liga-

ments and muscles have had time to heal. Unless the

case is seen immediately after the accident, -whilst the

patient is faint, and the muscles are in consec^uence re-

laxed, an antesthotic had better be given to overcome the

resistance of the muscles. The reduction may then be

effected either by, 1, manqmlation , or 2, i-.rtension.

1. Manipvlation consists in putting the limb through

certain movements of flexion, extension, rotation, and

cii'cumduction, varying according to the situation and

varietj^ of the dislocation. By means of these movements
we endeavour :—(o) To overcome the obstacles to reduc-

tion by relaxing the stretched ligaments and tendons, and

disengaging any hitching points of bone ; and [h) To make
the displaced head retrace as it were its steps and re-enter

its socket. In order to employ manipulation successfully

it is essential that the Surgeon should know the anatomy

of the part, the direction in which the bone has travelled

to reach its abnormal situation, and the probable position

of the rent in the capsule.

2. Extension is a much less scientific method of reducing

a dislocation, and should never be resorted to. except in

certain forms of dislocation which will be mentioned

hereafter, till manipulation has been tried. It was the

method almost always employed by the older Surgeons,

and has for its object the forcible dragging of the dis-

placed end of the bone into its socket, or opposite its

socket, into which it is then drawn by muscular con-

traction. In many forms of dislocation the method is as

harmful in practice as it is wrong in principle, since the

displaced head, as in some forms of dislocatiim of the hip,

can only be drawn into its socket in this forcible manner

by rupturing the resisting ligaments and tendons.
_
In

employing extension, traction is made in the long axis of

the liinb by the Surgeon, either with his hands or by

means of a jack-towel secured by a clove hitch to the

limb, or if more force is re(iuired, by multijilying ]nilleys.

Counter-oxtonsion is in the meanwhile made m the

opposite direction to the extending force, but in the siime

straight line, either by the Surgeon pressing with his heel

or knee on the part above the dislocation, or by Hxing the
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part with a jack-towel or suitable strap to a hook in the

floor or wall. When sufficient extension has been em-

ployed to draw the head of the bone opposite its socket,

the Surgeon should endeavour to guide it into its place.

Before the introduction of chloroform this was usually

effected by the contraction of the muscles themselves,

after the head had been drawn down by the extendmg

force.

lu old-standing cases, before either manipulation or

extension is employed, the adhesions, which offer the

chief obstacle to reduction, should be first broken down

by cautiously rotating or circiunducting the limb. When
the rent in the capsule has united, the old socket been

filled up, and a new joint formed, reduction is of

course physically impossible ; even then, however, the

breaking down of the adhesions may greatly improve the

range of motion and consequent usefulness of the limb.

In attempting the reduction of a long-standing disloca-

tion, however, great care must be exercised, or irreparable

damage may be done. Eather than use any great vio-

lence it may in some cases be justifiable to cut down upon

the dislocation and divide any bands which may be foimd

preventing reduction. Not only may the accidents below

enumerated be thus avoided, but reduction may safely be

accomplished at later periods than was formerly possible,

and with antiseptic treatment of the wound good move-

ment of the joint may be expected.

Among the accidents that ha ue attended violent e.forts at

reduction may be mentioned:— 1. Eupture of the main
artery, vein or nerves. 2. Laceration of niuscles and'

tendons. 3. Tearing open the skin and soft tissues, thus

rendering the dislocation compound. 4. Fracture of the

bone. b. The evulsion of the limb ; and 6. Inflammation

and suppuration of the joint and sui-rounding parts.

Hoiu long after a dislocation may an attempt be made at

reduction !—Sir Astley Cooper gave the time at between
thi-ee and four months; but since the introduction of

chlorofoi-m successful cases have been reported after mnch
longer periods. In an old-standing case the circum-

stances which should influence us in deciding whether an
attempt at reduction should be made are :—the age of the

patient, the situation of the dislocation, the presence or,

absence of pain, and the amount of usefulness of the limb.

By the new method of open division of the adhesions:

o 2
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about the joint, the time at which the dislocation can Ije

reduced is considerably extended. This method, Ikav-
ever, should not be emploj'ed unless the movements of the
joint are much restricted, and the usefulness of the limb
in consequence is much impaired.
The a/ter-treaiinenf consists in maintaining the part at

rest by suitably-apidied strapping and bandages, and in
preventing or subduing inflammation by cold, evaporating
lotions, &c. The part, however, should not be kejit at
absolute rest longer than is sufficient for the torn liga-

ments and other soft tissues to heal lest adhesions foim
and stiffness of the joint ensue. Passive movements,
therefore, should be cautiously begun after a few weeks

;

and friction, shampooing, or galvanism subsequently
employed to restore the tone of the wasted muscles.
Where stitSness has occm-red the adhesions should be
broken down under an ancesthetic, jn-ovided there are no
signs of active inflammation in the joint.

Trcatmeiit ofcomjjound dislocations.—The displaced bone
should be reduced, the parts placed at perfect rest, and
the case treated as a wound of the joint (see Wouiids of
Joints). In consequence of the extensive laceration of

the ligaments and other soft tissues reduction is usually
quite easy. When a compound dislocation is combined
with a fracture of the bone, and there is much laceration

of the soft parts, amputation in the lower extremity, and
resection of the joint in the upper, will jn'obably be
required.

CongeniTjU; dislocatioxs are those that occm- during
intra-uterine life, and generall}" depend ujjon some mal-
formation of the articular surfaces. They are all very
rare

;
congenital dislocation of the hip, however, being

the least so. Little or nothing, as a rule, can be done in

the way of treatment. But continuous extension in the

horizontal position with pressure over the trochanter has
in the case of the hip been attended with considerable

success, and Dr. (^^gston has recently excised the head of

the fenuir and inserted the neck into a new acetabulmn
formed by cutting a notch in the ilium.

Wounds ov joints.—A joint inay be merely punc-
tured, or it may be laid freely open. The wound may bo

of an incised, lacerated or contused character, and com-
plicated by extensive injury of the smTounding soft

tissues, or by dislocation or fracture of the articular ends
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of the bones. In the latter case, the wound may be

further complicated by the protrusion of the dislocated

bones or the ends of the fragments.

A wound of a large joint should always be regarded as

serious, as owing to'the difficulty of securing an efficient

drain, and, when once air has entered, of preventing

decomposition of the extravasated blood and serous

secretion in the synovial pouches, septic or infective

inflammation is very liable to be set up, and rapidly run

on to suppiu'ation and disorganization of the joint. The

peculiar absorptive power of the synovial membrane,

moreover, favours the entrance of the chemical products

of putrefaction into the system, and the consequent

danger of septic poisoning, to which, or to such infective

processes as septicajmia or pytemia, the patient may suc-

cumb. Fui-ther, should he survive these earlier dangers

of blood-poisoning, he is still Liable to fall a victim

to hectic, or to exhausting or lardaceoiis disease con-

sequent upon the prolonged drain on the system attending

the suppiu-ative inflammation in the synovial membrane,
the articular ends of the bones, and the surrounding soft

parts.

Medium-sized wounds are the most dangerous, as in

such air cannot be prevented from entering, and drainage

cannot always be effectually secured. Punctured wounds,
when made with a clean instrument and in an oblique

direction, may heal under appropriate treatment without

any inflammatory or other trouble. Should septic or

infective poisons, however, gain admission at the time of

puncture, or subsequently through neglect of the wound,
or should the joint not be kept properly at rest, a

punctured wound may be followed by the most intense

inflammation of the synovial membrane, and total dis-

organization of the joint, with its attendant dangers of

blood-poisoning. Extensive and lacerated wounds of

joints, when not sufficiently severe to call for amputation
or excision, are not necessarily a source of extreme
anxiety, as they usually permit of effectual drainage, and
under the use of antiseptics may heal up by granulations

without giving rise to any serious constitutional dis-

turbance. In such cases, however, bony ankylosis will

generally ensue, thoiigh in some instances the cartilages

may escape desti'uction, and a fairly movable and useful
joint may be obtained.

Si(j)i.s.—When the joint is laid freely open the nature of
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the injury is obvious, and any displacement or splintering
of the bones can bo ascertained by examination with th<-

finger.
_
When the wound is of a ])unctured character and

the incision in the skin is some distance from the joint,
the signs are not always so apparent. In sucli cases an
account of the depth to which the instrument penetrated,
and the direction in which it appeared to run. will help
us to determine whether the synovial membrane has been
entered. The escape of a glairy fluid like white of egg

—

the synovial secretion—will make the diagnosis certain.

If in doubt, the case should be treated as if the joint had
been opened, but on no account should the wound be
probed for the purpose of settling the point. Should
inflammation ensue the signs svill be the same as those cf

acute arthritis (see Diseases of Joints).

The treatment will depend on the .size and character
of the wound, the joint affected, the nature of the compli-
cations, and the age and constitution of the patient. The
chief indications are to prevent inflammation and its

attendant consequences, or if the injm-y is of a very
severe character, to endeavour to save the patient's life

bj' the sacrifice of his limb. Thus, if the wound is small
and uncomplicated, an attemj^t .should be made to convert
it into a subcutaneouswound by sealing it with colodionized
lint, or better by placing over it an antiseptic dressing, after

having first thoroughly cleansed the skin and rendered it

aseptic. One or more silver or chromic gut sutures may
fir.st be inserted if the wound is too large to be clo.?ed in

this way. The limb should be then jilaced on a splint at

2ierfect rest, and cold applied by means of an ice-bag or

by Leiter's tubes. Should inflammation follow, half a

dozen leeches .should bo placed over the joint, and wanu
applications be substituted for the cold ; whilst, should
the local and constitutional disturbance increase and the

joint become distended, aspiration .should be practised to

relieve tension, opium given to sooth the ]iain. and the
treatment persevered in. If, however, ]uis is witluli-awu

by the as]iirator, the joint should be laid freely open,

drained, dressed antise])tically and placed in the position

in which, should ankylosis ensue, it will subsequently be
of most use. If, notwithstanding free incisions, tlio sup-
])uration goes on, continuous irrigation with some weak
antiseptic fluid may be tried, or the whole limb kept
continuously in a hot bath, the patient if necessary, as in

the case of the knee, being himself immer.sed. Should
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signs of saprtemia or exhaustion from hectic set in,

amputation must be performed.

Larger wounds of joints, especially when lacerated,

shoulcl be thoroughly cleansed with antiseptic lotions,

well -drained, and dressed antiseptically. A counter-

opening at a dependent spot may in some cases be advan-

tageously made, as for instance in the pophteal space m
wounds of the knee, and a tube passed through the jomt.

Where there is extensive laceration of the soft parts,

much comminution of the bones, or other complications

of such a natiue as to render it doubtful whether a useful

limb can be obtained, the question of amputation or ex-

cision must be raised. In deciding on the propriety of an

operation the Surgeon wiU be influenced by the situation

of the joint, and the probable power of the patient, either

on account of his age or the general state of his constitu-

tion, to stand the acute inflammation and prolonged

suppuration which must almost necessarily ensue it the

limb is not removed. In a work of this character such a

difficult question cannot be tidequately discussed. Briefly

it may be said, that an injury which in the elbow might

be ti-eated in the ordinary way or by excision of the joint,

would in the knee probably call for amputation ;
that a

wound of the wrist is generally more serious than one of

the ankle; and that the sacrifice of the limb is required for

a much less severe wound of the knee than of the ankle,

IXJTIBIES OF MUSCLES AND TEXDOXR.

CoxTTJSiONS OF MUSCLES are very common as the result

of fails, blows, kicks, or other violence. They may vary

from a slight bruising with or without teanng of the

muscle-fibres and blood-extravasation to complete pulping

of the muscle. Signs.—In the slighter cases there is dull

aching pain increased on movement, ill-defined and deep-

seated swelling, and later, ecchymosis as the blood makes

its way to the surface. Some stiffness or loss of power

from partial atrophy frequently follows, and occasionally

inflammation and abscess. Severe cases are frequently

associated with other injuries of the part, as fractui'e of

a bone, laceration of a large blood-vessel, &c. The ireat-

ment consists in keeping the part at rest with the muscle

as much as possible relaxed, and in preventing inflam-

mation by cold, lead and opium lotions and the like.
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Shampooing, massage, and galvanism may subsequently
be necessary to restore any loss of power that may
ensue.

Wounds oi^' muscles may be incised, lacerated, punc-
tured, or contused. When the woiind is made trans-
A-erseljr, the divided ends, which gape widely, must be
approximated by placing the limb in such a position as
will relax the muscle, and then sutui'ed by animal ligatui'e.

When the wound is deep or parallel to the fibres a
drainage tube must be inserted to prevent the retention of
the discharge by the bulging of the muscle. Union takes
place by fibrous tissue.

EuPTURE OF MUSCLE may occur from a sudden and
violent spasmodic action, or during vomiting, tetanus, or
delirium. As examples may be mentioned rupture of the
sterno-mastoid of the child in difficult labours, the rectus
abdominis in parturition, the biceps in raising weights,
the supinator longus and gastrocnemius in lawn-tennis, the
quadricejDS extensor at football, and the adductors of the
thigh in riding. A sensation of tearing is often felt at the
moment of rupture, followed by pain and, if the rupture
is complete, by loss of function. The ruptui'e is indicated
by a gap, above and below which is felt a hard swelling
formed by the ends of the retracted muscle ; or blood is

extravasated between the ruj^tured ends occasioning a
h.nematoma. The treatment consists in approximating the
divided ends as much as jDOSsible bj' position and by suitable

bandages and splints, and in applying ice and evaporating
lotions to control the blood-extravasation and to prevent
inflammation. If a blood-tumom- forms it should not be
opened, unless suppuration occru's.

WouT^DS OF TENDONS may be divided into the sub-
cutaneous and the oj)en. The former are discussed imder
Tenotomy. When a tendon is divided in an open wound,
its cut ends should be approximated by placing the j^arts

on a splint in such a position that the muscle is as much
as possible relaxed, and the divided ends then sutured by
animal ligature. In long-standing cases an atti'mpt may
also be made to unite the cut tendon if the i)atient"s general
state of health is favourable, and there is no evidence of

extensive destruction of the tendon or of adhesion of the

tendon to the neighbouring structures.

DiSLocA'i'ioN OF A TiCNDON froni its shoatli or groove
without Fracture or other injury occasionally occurs from
a. siiddcu twist oi- strain. It is iudicafed by ]>ain and



INJTJBIES OF ARTERIES. 201

partial or complete loss of function of the affected muscle,

swelling' and ecchymosis ; whilst on examination the dis-

placed tendon may sometimes be felt in its abnormal

situation. The injury is most common about the ankle,

and in the fore-arm, back and neck. The treatment con-

sists in replacing the tendon by manipulation, breaking

down any adhesions that may have formed, and retaining

it in place (which is often difficult) by a suitably.applied

pad and bandage, or in the case of the ankle or wrist by

a plaster- of-Paris bandage, and subsequently by a leather

support.

Rupture of a tejSTDOn may occur as the result of

external violence or during some sudden and involuntary

miiscular action, and is very common in the plantaris and

tendo Achillis, and somewhat less so in the biceps (see

lujm-ies of the Upper and Lower Extremity). The ten-

don, except when the ends become widely separated, as

generally happens in the case of rupture of the long tendon

of the biceps, usually unites readily on the ends being

approximated and kept at rest in that position.
_

EVULSIOX or TEARING OUT OF A TENDON with part of

its muscle occasionally occurs as the result of catching

the finger or thumb in a machine, on a hook, &c. Part

or^the whole of a digit is usually torn off, bringing away
wdth it the flexor tendon, this being more firmly attached

to the bone than the extensor. In consequence of the

tendon-sheath being thus left open suppuration is liable

to extend up it into the forearm. Pree drainage of the

wound and antiseptic dressings are then imperative.

INJURIES OF ARTERIES.

Contusion or bruising of an artery without laceration

or other injury of its coats is of occasional occurrence,

and is said to be followed by contraction and permanent
diminution in the size of the vessel, and even by gangrene
of the limb. Little that is definite, however, is known of

this injury.

EurxuRE or subcutaneous laceration of an artery

may occur as the result of any severe violence, but is

perhaps most often due to the passage of a wheel over a
limb, incautious attempts to reduce an old dislocation of

the shoulder, and excessive violence in breaking down
adhesions in stiff joints.
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1. Tlie )'ujdttre -i/mi/ be /xaiiul, i.e., tho internal und
middle coats only may be torn. In such a case the ex-

ternal coat may snbsequently yield to the pressure of tho

blood, thus laying the foundation of an anein-isin ; oi' the

internal and middle coats may be folded in^vards into the

interior of the vessel, obliterating its calibre, and in this

way may cause, especially if the vein is also injured,

gangrene of the limb.

2. IVie rupture may be compfete, i.e., all the coats may
be torn across. Here in a similar manner the artery may
become occluded without any hsemorrhage ; or blood, often

in enormous quantities, may be poured out into the tissues

of the Umb. In either case gangi'ene may ensue, espe-

cially if the vein is also ruptured, and the injury occurs

in the lower extremity. Sometimes the extravasated

blood, particularly in the upper exti'emity, may become
encysted, a sac being formed for it by the inflammation

and condensation of the surrounding tissues. This

condition is called a circumscribed traiunatic aneurism

in contradistinction to diffused traumatic aneurism,

the term sometimes applied to the injury when the

blood is simply extravasated into the tissues, though

in this latter case the name ruptured arteiy is more
appropriate.

The syvipioms vary according to the natui-e of the

injury. When the artery becomes occluded there will be

pain "at the seat of rupture and cessation of the pulse

below, while later gangrene will probably, though not

invariably, ensue. Should the artery not be occluded

blood in large quantities escapes into the_ tissues, giving

rise to a rapidly-increasing swelling, in which no pulsation

can be detected, although a bruit may sonietimes be

heard ; the limb beconies cold, li^-id, and swollen, and the

pulse, as a rule, can no longer bo felt in the arteries

below. When the extravasation is very largo constitu-

tional symptoms of haemorrhage will also bo present, and

.signs of gangrene, if the ruptured artery is in the lower

limb, will probably soon .supervene, since not only is tho

main arterial supply cut off, but the collateral flow and

venous return are also imiiedcd by the ]irossure of the

extravas.ated blood on the collateral arteries and veins.

Dn tho other hand, should the blood, as oocasion.ally

happens in the upper limb, become encysted, tho sw(dhng

will slowly assume the (>haractors of an ordinary

aneurism.
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Treatment.—(aj. When the artery is occluded all that can

be done is to endeavour to prevent gangrene occurring by-

maintaining the warmth of the limb till the collateral

circulation has had time to become established. Should

gangrene occur amputation must be performed as soon as

a line of demarcation has formed, (b). W/ien lilood in

large quantities is extra insetted into the tissues the treatment

will depend on the situation of the ruptured artery.

Thus, in the case of the popliteal, amputation is usually

called for, especially if the vein is also ruptured, as

gangrene, for the reasons stated above, will almost

invariably ensue if the main arterj'is tied either above or

at the seat of ruptiu-e. In the case of the axillary, how-
ever, where the collateral circulation is much more free,

the ruptured artery may be cut down upon and secured

above and below the bleeding spot.

WoxJiSTDS OF ARTERIES may be divided into the pene-

trating and the non-penetrating.

1. The non-penetrating are those in which either the

outer only, or the outer and middle coats, are notched or

torn. Here the wound may heal, or the uninjiu-ed coat

or coats may ulcerate, give way, and hfemorrhage ensue,

or may gradually yield, as may also the cicatrix left on
the healing of the wound, to the pressure of the blood,

and lead to the formation of an aneurism.

2. The penetrating are those in which the interior of the

artery is laid open. In this case much will depend upon
the size of the artery, and whether it is completely or only

partially cut across, and upon the direction and size of

the wound.
(a) . Wounds of large arteries, as the aorta or pulmonary

artery, whatever their natui-e, are usually immediately
fatal.

(b) . Wounds of arteries of the second and third degree, as

the femoral and brachial. If the artery is completely

divided, and the edges of the wound are cleanly cut, re-

peated haemorrhages rapidly terminating in death will

generally ensue ; but if the edges are uneven and ragged,

as in the avulsion of a limb by machinery or by a cannon-
ball, the external coat becomes twisted uj), and the middle
and internal retract and contract, a clot forms within the
\'essel, and no hromorrhago occurs. If the artery is

partially divided and the wound is made transversely to

the long axis of the vessel the longitudinal tension of the
elastic coat causes the wound to assume a diamond shape.
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and severe lisemorrhage will ensue ; but if the wound is

made parallel to the long axis of the vessel, and is small

(a mere puncture) it may heal by adhesive inflammation.

In the latter instance the cicatrix may remain permanent,

or it may subsequently yield, producing a traumatic

aneurism.
(c) . Woii7uls of medium-sized arteries, as the radial and

tibials, are attended when the vessel is completely and erenly

divided by sharp htemorrhage, followed by syncope,

and temporary arrest from the formation of a clot. The

artery may then become permanently occluded
;
usually,

however, as the heart's power is restored the dot is

washed away and htemorrhage recurs. In this way
hemorrhages, alternating with temporary arrests, con-

tinue until death ensues from exhaustion. When the

edges of the wound are uneven, or the artery is only

partially divided, the effects are similar in each case to

those described above in arteries of larger size.

(d) . Wounds of small arteries.—If the artery is comjdetehj

divided it will usually become occluded in the way de-

scribed under natui-e's method of arresting htemorrhage

(p. 115) ; but if only partially dirided such occlusion does

not as a rule take place, and repeated hsemorrhages

follow. Complete division will then often suffice to cause

its occlusion, a plan which was fi-equently resorted to

when bleeding from the temporal was practised.

When the wound through the soft tissues leadmg to a

wounded artery is small or of a punctm-ed character, the

superficial part of the wound may close, whilst the blood

continues to be extravasated from the wounded vessel

into the deeper part, where it may become encysted from

the condensation of the soft tissues around {circumsn-ihed

traumatic aneurism).

TE.EATME^^T OF WOr:S'DED AUTEBIES.— 1. Wilcn an

artery is seen spouting in an open wound a ligature sliould

at once be applied to the bleeding end. ( )thcr methods of

seciuing the vessel, as torsion or acu])rcssTire. may of

co\u-se bo used if preferred ; but as the ligature is almost

invariably used at my own school, I shall, to prevent

roiietitioii of what has been already said under arrest of

hiomorrhago (page 12G), speak of ligature only m the

context. .

2. When the end of a large artery is seen imlsaling,

but not bleeding in conseiiuonce of it having licen torn

across, I should, myself, apply a ligatiu-e to it as a ].rc-
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caution, though b}^ some this woukl not be considered

necessary. .

3. When an artery is exposed for some distance m its

continuity two ligatures had better as a rule be applied

and the artery divided between them, especially if it be

notched or bruised.

4. When an artery has ceased to bleed, even though

the hfemorrhage may have been sharp, the wound should

on no account be eiilargod for the piu'pose of tying the

bleeding vessel, unless it can be seen or felt ; since not

only may it not bleed again, but as the bleeding has

ceased it may also be difficult or impossible to find it. In

such a case, however, especially if the patient is much
collapsed, he should be watched for the first sign of any

return of the htemorrhage, firm pressure in the meantime

being applied over the wound, and where practicable over

the "course of the main artery above and below. The

whole limb, moreover, should be carefully bandaged from

below upwards.
5. When the htemorrhage is moderate and clearly

arterial, the external wound small, and the artery not

seen, pressure should be applied in the way mentioned

above, and will probably suthce.

6. When the bleeding is severe and evidently arterial,

and the external wound is still open, whether the wound
be deep, recent, inflamed, or sloughing, the well-established

rule, to which, however, there are of course exceptions, is

to cut down upon the Heeding point and apply a ligature to

each end of the artery if divided, or ahove and hehw the

v!ovnd if the artery is punctured or oiily p)artially cut across.

To do this it is generally sufficient to enlarge the wound
in the soft tissues ; but where the wound is on one side

of the limb and the bleeding apparently comes from an

arterjr on the other, a probe should be passed through the

wound, its projecting point cut down iipon, and the

bleeding artery sought thi-ough this incision and tied as

above. The object of this procedure is to prevent the

necessity of making a very large wound.
The reasons for tying an artery at the place where it is

iDounded are It is often impossible to determine,

without cutting down upon it, what artery is bleeding, and
shoidd the alternative jilan of securing the main artery

higher up be adopted, the wrong artery after all may be

tied and the bleeding continue. Thus, for example, in a

supposed wound of the femoral it might be the profunda.



206 IXJURIES OF SPECI.VL TISSUES.

or even a small muscular branch that was bleeding. 2.

Even supposing the main trunk were the one wounded
the blood might still be carried by the collateral vessels
into the artery beyond the ligature, either above or below

the wound in the vessel, and bleed-
ing recui' from either the proximal
or distal end (Fig. 45). 3. Should,
moreover, ligature of the main ar-

tery higher up thus fail to arrest

the htemori'hage, not only •nill the
patient be further reduced by loss

of blood, but the subsequent liga-

ture, which will then probabh' in

the end have to be appHed to the
bleeding artery in the wound, maj'
through the extra interference with
the collateral vessels induce gan-
grene of the limb. 4. T^Tng the
main artery above is in itself in

some cases a more dangerous and
difficult procediu-e than enlarging
the wound.

The reason fur apjilijiiKj a ligature

to both ends of the vessel if it is

divided, or ahuve and helow the wouhd
if it is merely punctured or only }iar-

tially cut across, is that ligature of

the proximal end only is insufficient

to arrest the hiemorrhago, since the

blood, as seen in Fig. 4o, may be
carried round by the collateral

channels into the artery below the

wound and may thence escape by
the open distal end.

In some instances, the above rule

of cutting down upon and tying the

artery at the wounded spot cannot
be carried out. Thus, where the

artery is inaccessible, as in ])unc-

tured wounds of the tonsil, or about

the angle of the jaw; or where important structiu'cs would

be damaged by enlarging the wound, as the tendons in the

palm of the hand in woimds of the palmar arch, it may be

necessary to tie in the former case cmo of the carotids, in

the latter tlie brachial. ^Moreover, it may at times be safer

Fig. 45.—Diagram to

illu.strate the manner
in wliich, after a li-

gature has lieen ap-

plied at a distaiu-c

from a \vouml in an

artery, tlie Ijlood

may bo carried back

again into tlie artery

above and lielow the

wounded spot by col-

lateral vessels. The
arrows indicate tlio

direction of the blood

current.
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to remove a limb than to search, for the bleeding vessel,

as for instance iu wounds of the posterior tibial artery in

the upper third of the leg, especially if the injruy is com-

plicated by fracture. Again, it may not only be found

impracticable to ligature the artery at the wounded spot,

but also impossible to tie or even compress the main

vessel nearer the heart, as for instance in wounds of the

subclavian above the clavicle. Here all that can pro-

bably be done is to trust to pressure firmly applied to

the wound.
Whilst cutting down upon a bleeding artery haemor-

rhage shordd be restrained by the use of an Esmarch's

bandage, or by the tourniquet or the fingers applied to

the main artery above the wound ; and in the case of a

woimd of the external iliac or gluteal by Davy's lever

passed up the rectum and made to compress the common
iliac. Where it is imjaracticable to control the bleeding

in any of these ways the wound, if necessary, should be

sufficiently enlarged to admit one or two fingers, and the

bleeding vessel having been recognized by the escape of

warm blood should then be compressed, the wound
further enlarged, and the artery secured with the aid of

an assistant before the finger is removed from the bleeding

spot.

Should gangrene ensue after ligature, and spread

rapidly, amputation must be performed at the seat of

ligature ; but if it involves only one or two fingers

or toes, or spreads slowly, a line of demarcation should be
waited for before amputating.

TEATJiiATic AJXEumsJi.—Two forms are described, the

diffuse and the circumscribed.

The diffuse is practically a ruptured or wounded artery

with extravasation of blood into the tissues. There is no
attempt at the formation of a sac, and the term aneurism
applied to it is misleading. (See Euptured Artery, p. 201.)

The circmnscrihed may be formed in several ways, as

ah-eady stated under Eupture and Wounds of Arteries.

Thus, 1. An artery may be wounded, pressui'e be applied,

the external wound heal, and blood slowly escape into

the tissues. 2. An artery may be wounded, heal, and the
cicatrix subsequently yield. 3. An artery may without
external wound be pimctured by a fi'agment of fractured
bone, or torn in reducing a dislocation, and blood in either
case be extravasated into the tissues. 4. An artery may
be wounded but not penetrated, and the uninjui-ed coat
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or coats may yield to the pressure of the blood. In all of

these cases the soft tissues around become condensed and

form the sac of the aneurism. "Where the aneurism is

produced by the yielding of any ])ortion of the arterial

coat, this at first will form the sac, but sooner or later it

will give way, and the sac will then be formed by the

condensation of the soft tissues around, as when the

blood escapes directly into the tissues. The coui-se, ter-

mination, and signs of a chcumscribed traumatic aneu-

rism are similar to those of a spontaneous aneurism. The

treatment, however, inasmuch as the artery in the neigh-

bourhood of the sac will probably be healthy, differs from

the treatment of a spontaneous aneurism, in that the

artery may be tied immediately above the sac, or the sac

may be laid open and the vessel tied above and below.

Thus, if the injured artery is small, it may be tied above

and below ; if large, immediately above, unless the aneu-

rism threatens to biu'st, under which circumstances the

aneurism should be laid open and the artery tied where it

enters and leaves the sac.

Arterio-vets^ous axeuris:m is a pulsating tumour de-

pending upon an abnormal communication of an artery

with, a vein. There are two kinds : in one the communi-

cation between the artery and the vein is direct (Fig. 4Ga.)

and the arterial blood is forced into the vein at each beat of

the heart, causing its walls to be dilated into a fusiform

or sac-like swelling {aueunSmal rarix) ; m the_ other (Fig.

46b) the blood first passes into a small aneurism formeil

by condensation of the tissues between the artery and vein

and thence into the vein, the dilatation of the vein being

consequently less than in the preceding variety {nmcose

aneurism). ^Both forms may occm- spontaneously, but arc

usually the result of some injm-y, as a stab, woun<ling

the walls of both vessels. The lesion was ot common

occurrence at the bend of the elbow when venesection

was in vogue, the lancet passing througli the median

basilic vein and bicipital fascia into the sub] acent brachial

artery. tiigns.-An aneiirismal varix pives rise to a pul-

sating tumour in which a peculiar bruit, coinpared to the

bu>c/,ing of a fly in a paper box, is heard. The aii..-y is

dilated and thinned above owing to the impediment to the

circulation, and is smaller below; whilst the veni is

dilated, especially above, and pulsates. n varicose

aneurism, in addition to the above signs, winch arc com-

mon to both forms, an ordinary aneurismal bruit can be



TXJURIFS OF YEITs'S—KrrTl-l!lv 209

heard. Treatment.—In aneurismal varix some form of

elastic supjDort sliould be applied, or if the swelling is in-

creasing, the artery tied aljove and below its point of

communication with the vein. In the varicose aneurism

pressure maj^ first be applied to the artery above the sac,

combined with direct pressure on the sac. If this fails

the artery must be tied above and below the sac, since if

left to nature there is grave danger of rupture and

Fig. 46.—Diagram of arterio-veiious aneurism, a. Aneurismal
varix. is. Varicose aneurism.

hfemorrhage. When the carotid or the femoral artery

and the adjoining veins are the subject of the lesion, no
operative treatment as a rule should be undertaken imless
the lesion is recent, and the blood as well as passing into

the vein is being likewise extravasated into the tissues,

and threatening to break through the external wound.
In such a case, should pressure applied to the main artery

and over the site of the wound fail, the artery must be
cut down upon and tied above and below the wound.
Unless pressure controls the hamori'hage from the vein a
lateral ligature must be placed on the wound in its wall,

or if the wound is too large to admit of this being done,
the whole vein must be tied above and below the wound.

iis'ainiiES OP VEINS.

Eui'TUJiE or subcutaneous laceration of a vein occa-
sionally occurs from causes similar to those producing
rupture of an artery, an accident moreover with which it

w. p



210 INJURIES 01' SPECIAL TISSUES.

is frequently associated. When the vein is of large size

much blood may be extravasated into the tissues and may
Ijroduce gangrene by pressure on the vessels carrying on

the collateral circulation, though such a result is much
less common than after rupture of an artery. The blofid,

except when the extravasation is large, _ is usually

absorbed, but may break down and suppuration ensue.

WouxDS.—Punctured and incised wounds when small

and parallel to the long axis even of largo veins readily

heal by adhesive inllammatiou without obliteration of the

lumen of the vessel. At times, however, a clot may form

in the wound, and successive layers bo deposited upon it

until ultimately the vein is occluded. When a vein is com-

pletely cut across, as in amputations, it usually collapses as

far as the next pair of valves, a clot forms as liigh as the

first collateral branch, and the vein becomes permanently

occluded in a way similar to that described under Heal-

ing of Wounded Arteries. In consequence, however, of

the vein-wall containing less elastic and muscular tissue

than an artery, bleeding sometimes contuiues unless

stopped artificially.

Trmimerii.—When the wound is a mere jjiuicture m the

continuity of the vein, unless it is foimd that pressure

will control the ha?morrhage, the coats should be nipped

up by forceps and a lateral ligatiue applied. If a vem
continues to bleed during an amputation it should be tied

like an artery. A large wound, or one made in the

longitudinal axis of a large vein, necessitates ligature of

the vein in two places, and the division of the vessel

between the two ligatures.

The dangers of icouuds of reins are :— 1. Haemorrhage.

2. Inflammation of a septic character, and the attendant

risks of blood-poisoning from the detachment of the m-
fected clots. 3. Entrance of air.

ENTKANt;E OF AIR into veins is fortunately a rare acci-

dent. It sometimes happens in operations about the

• root of the nock where the disposition of the cervical fascia

prevents the veins collapsing and thus allows air to be

sucked in during inspiration. Air is known to have

entered a vein by the hissing sound during inspiration,

the escape of frothy blood fronr the vein on expiratidu,

and the state of coUaiise into which the patient immodi-

atoly falls. ( )n listening over the lioart a peculiar churn-

ing 'sound can be heard. Death in fatal cases usually

occiu-s in a few minutes and is due to the iidmixture of
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bkiod aud air preventing the circulation^ through, the

capillaries of the lun^s and so causing distension and

paralysis of the right side of the heart. Treatment. —The
tingor should at once bo placed over the hole in the vein to

prevent more air entering, and a clamp or ligature applied

as soon as practicable. Poming vrater into the wound has

been suggested both as a means of preventing the further

entrance of air during inspiration, and of allowing that

which is already in to bubble out during expiration. The
patient should be placed with his head low to ensure a

sufficient supply of blood to the brain, and for the same
purpose the arteries of the extremities should be com-
pressed, whilst injections of ether or brandy should be

given subcutaneously to stimulate the heart. Artiiicial

respiration should not be performed till the vein is secured,

lest more aii- be sucked in. To guard against the acci-

dent the veins should be clamped before division, and in

removins: a tumour traction should not be made at the

moment the vein is severed.

INJURIES OF NERVES.

Wounds of nerves.—A nerve may be completely or

partially divided, and the wound may be of an incised,

lacerated, contused, or punctured character.

Pathology.—After complete division of a nerve the

divided ends slightly retract, and should union not be
effected, either natm-ally or by surgical means, the por-
tion of nerve below the injiuy being cut off from its

trophic centre undergoes atrophy and degenerates through-
out its entire length [ WaUcTiun degeneration). In the

meanwhile the portion of nerve immediately above the
wound is converted into a bulbous swelling by the pi'olife-

ration of the fibrous tissue of the sheath and its prolonga-
tions within the nerve. The nerve fibres within the bul-
bous end, being compressed by the newly-formed fibrous

tissue, undergo atrophy and degeneration, but the rest of

the nerve above the injui'y remains unimpaired. On
microscopic examination of the bulbous end, numerous
young nerve fibres are seen in the fibrous tissue (Bowlby).
Should union on the other hand occur, the process by
which it is effected is briefly as follows :—Inflammatory
material is thrown out between the divided ends, and
forms a delicate fibrous network bridging the gap ; into

p 2
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this the axis-cylinders of the upper end are said to frrow

out and unite with the degenerated axis-cylinders in tlie

lower end, which then becomes gradually restored irom
above downwards. By some it is believed that new
axis-cylinders "are developed from the nuclei of the
sheath of Schwann in both the proximal and peripheral

ends " (Bowlby). The exact manner, however, in wliich

the union and regeneration of the nerve is brought about
is hardly accurately known. "When a nerve is only par-

tially cut across, the divided portions may unite in the

way above described, or the}' may become involved in the

scar resulting on the healing of the soft tissues and
then prove a source of much ii-ritation to the rest of the

nerve.
Tlie effects of iroinids of i/erves in addition to the de-

generation of the portion below the wound are:— 1.

Paralysis of motion and sensation of the parts supplied

by the nerve. 2. Subsequent wasting, atrophy, and fatt^'

degeneration of the paralysed muscles. 3. Certain

trophic changes in the tissues whose nutrition is presided

over by the injui-ed nerve, such as a glazed, .smooth, cold

and bluish-red condition of the skin, falling oii of the

hair, cracking and deformity of the nails, local ulcerations

and gangrene of the fingers, &c. 4. A marked diminution

of the tempei-ature of the part, which may be preceded

for a few days or even a few weeks by a slight increase

of two or three degrees. 5. Affections of the joints re-

sembling rheimiatism, and apt to terminate in more or

less complete ankylosis. G. Ascending neiu-itis, which is

attended with severe pain in the cicatrix, pain shooting up

the nerve, and pain in the area of distribution. 7. Changes

in the nerve-centres of a functional or an organic nature

(rare).

Sv/ns.—The immediate symptoms are loss of function

in the parts supi^lied by the nerve, viz., local anaesthesia,

muscular paralysis, or "loss of .special sense, according as

a motor, sensory, or nerve of .special sense is injured. In

the case of a mixed nerve both motion and sensation M ill

be lost ; but .sen.sation in some instances may be i>artially

rfistored in a ftnv days through anastomosing branches

from other nerves, the remoter symptoms ari> wasting

of the muscles, and the trophic changes of the skin, nails,

&c., already alluded to, and sometimes jiain in the

cicatrix, ;ind in Ihe course of the nerve and its peri]iher:i]

distribution. 'I'he muscles I'xhibit to eloctricnl tests tlie
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reaction of degeneration, i.e., they do not respond to the

Faradic current, but contract on the application of a con-

tinuous cuiTcnt of less strength than that necessary to

cause the contraction of normal muscles ; the contraction

elicited, moreover, is slow, long, and tetanic ; and the

sequence of polar reaction is altered (^4(/C^ CCC. instead

of ceo ACC). Their response, however, to the con-
tinuous current becomes less and less till they finally

cease to contract at all. As a consequence of the dege-
neration of the affected muscles their opponents undergo
adaptive shortening, thus producing various deformities,

as for example the hammer fingers {main en griffe) seen
after division of the ulnar nerve.

The treatment varies according as the wound of the
nerve is recent or of long standing. In the former case
the nerve should be sought in the wound, the divided ends
sutured, the limb placed at rest on a splint in such a jDOsi-

tion that the united ends are not subjected to tension, and
every effort subsequently made to obtain healing of the
wound of the soft paits by the first intention. If the
divided ends of the nerve are lacerated or contused, the
injured portions should be cleanly cut away liefore apjily-

ing the sutm-es. If the nerve is only partially divided
the divided parts should be sutured. The sutures may
consist of chroniicized catgut, kangaroo-tail tendon, or
fine China twist. They should be passed with a small
curved needle through the sheath of the nerve in four or
five places. At St. Bartholomew's one of the sutures is

generally passed completely through the nerve, a quarter
of an inch from the divided ends, to ensure a better hold.
In every recent wound it should be as much a matter of
routine to suture large nerves if divided, as to tie

wounded arteries. If the nerve does not unite, an attempt
may be made to procure union after the wound has
healed, as may also be done in long-standing cases of
non-union, though many months or even a year or two
may have elapsed. An incision over the ununited ends
should be made parallel to the nerve, the bulbous upper
end of which can generally be felt through the soft
tissues. The ends, which may have retracted so as to be
as much as an inch apart, should be sought, the bulbous
end shaved away little by little with a sharp scalpel till

plenty of nerve-fibres are seen on the surface of the section,
the lower end also refreshed and the two united in the
manner described above. Where the ends are embedded
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in much cicatricial tissue they should he freed hy careful

dissection, and when much separated stretched so as to

bring them into apposition. If the nerve is only ]jartially

divided, and the divided portions are bound down by
cicatricial tissue, the injured segment of nerve, in its

entire thickness, should be cut away before a])plyiag the

sutures. In some instances sensation may return within

twenty-four hours of suture ; l)ut it may be move than a

year in long-standing cases before the function of the

nerve is restored. In the meanwhile the nutrition of the

parts supplied by it should be promoted by warmth, and

the muscles prevented as much as possible from de-

generating by galvanism, massage, friction, and passive

movements.
TraiiS2}Jantat{oit of nerves or nerve-grafliiKj.—Eecently

Mr. Mayo Eobson has succeeded.' in transplanting a por-

tion of the posterior tibial nerve taken from an amputated

limb in the gap left in the median nerve on the removal

of a tumour. An attempt to restore the function of the

nerve in this way msij be made where the proximal and

the distal ends oif a divided nerve cannot be brought into

apposition, as, for instance, after a portion of nerve has been

destroyed in a compound fracture, or after a portion of

nerve, damaged by the contraction of cicatricial tissue, hy

the formation of callus or by the growth of a tumour in

its substance, has been removed. The conditions for success

are :—Great care in dissecting out and handling the nerve,

its immediate transference, the employment of a single

suture at each end, the avoidance of all tension, strict

asepsis, and immediate imion of the wound of the soft

parts.

SuBCUT^VNEous EUPxrEE of a ncrvo IS rare. l>ut is

occasionally met with as the result of a severe twist or

wrench. I have seen it twice in the peroneal nerve where

it winds round the head of the fibula. It is attended by

severe pain at the time of injury, porhajis also referred to

the periphery of the nerve, and the gradual formation of.

a bulbous swelling on the nerve immediately above the

rupture. The same elfects foUoM- as in division of a nerve

in an open woimd. The tredtmeid is also similar. In the

evulsion of a Umb the nerves may be torn away from iheir

roots, as in the instance of a boy recently in St. I'.ariholo-

mew's Ilosintal, whose leg was torn olT above the knee,

bringing with it llu; whole sciatic nerve as far as its

origin from the s]iiiial cord.
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Compression of a nerve occasions numbness and

tingling, and, if severe and prolonged, partial or complete

paralysis of the parts supplied by it, and tbc series of

changes described in the last section. As examples may
be mentioned crutch-palsy due to the pressure of a

crutch upon the large nerves in the axilla ; the dropped

hand from the involvement of the muscrdo-spiral nerve

in the callus in fracture of the humerus ; the tingling,

numbness and partial paralysis sometimes following dis-

locatipns of the shoulder from the pressure of the head of

the displaced bone on the brachial plexus; the pain caused

by the pressiu-e of a tumoiu' on a nerve ; the " pins and

needles " felt in the feet after sitting on the edge of a

chair from compression of the sciatic nerve, &c. The

treatment consists in releasing, if practicable, the nerve

from the compressing agent. If a wound of
_
the soft

tissues is necessary to accomplish this object,_healing with-

out suppm-ation should be obtained, if possible, as othei-

wise the nerve may become again compressed by the re •

suiting scar-tissue.

Contusions of nerves.—A familiar example of this

injury is a blow on the ulnar nerve, as it lies behind the

internal condyle. There is intense pain at the spot struck,

and shooting pains and " pins and needles" in the parts

supplied by the nerve. These symptoms pass off shortly,

but occasionally they maj^ be more severe and last for

several weeks, in which case there is probably some effu-

sion of blood in the nerve. In rare instances ascending

neuritis, persistent nem-algia, or even paralysis,
_
and

changes similar to those observed after complete division

of a nerve may follow.

Foreign bodies in nerves.—A portion of a needle

broken off in a nerve, the lodgment of small shot from a

gun accident, &c., may give rise to inflammation of the

nerve, persistent irritation and pain at the injured spot,

spasm in the muscles, and pain or tingHng in the parts

supplied by the nerve. Such accidents have occasionally

been followed by epileptiform convulsions. The treatment

is to cut down upon and remove the foreign body.
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SECTIOX lY.

Diseases of Special Tissues.

diseases of boxe.

Diseases of bone may be classified into those depending
upon— 1. Inflammation and its results. 2. Simple defect

or increase in nutrition. 3. Constitutional dyscrasia ; and
4. New growtJis.

1. Jiiflammatioii and its Results.

Inflammatiox of boxe. — In studying inflammation

of bone you should bear in mind tliat it is in the soft

parts of bone,—the periosteum, the medullary membrane,
and the delicate vascular connective tissue which pervades

the Haversian canals and cancelli that the inflammation

occurs, and that the pathological process, though some-

what modified by the hard and resisting uatur-e of the

osseous framework, is essentially similar to that which

occm-s in the soft tissues. The same vascular and exuda-

tive changes ensue, and are accompanied by the like

phenomena of redness, heat, pain and swelling. The in-

fiammation, moreover, may be of a simple and local, or

of a diffuse and septic or infective character, and variously

influenced by such constitiitional states as syphilis,

struma, gout, and rheumatism, or by the presence of

miliary tubercle. Further, it may terminate in resolu-

tion, or in sclerosis, caries, necrosis, or .suppiu'ation, con-

ditions comparable to iibroid thickening, ulceration,

gangrene and suppuration of soft jiarts. On account of

the iutimato connection of the bone v.ath the i)oriosteum

and medullary membrane infianunation is seldom limited

to any of these structiu'cs, and Avhen one is affected the

others generally soon become also involved. According,

however, as th(^ inflammation begins in. or is chiefly con-

finod to the periosteum, medulla or bone, the disease for
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convenience is spoken of as periostitis, osteo-myelitis, and

osteitis. . . 1 •

fl

Pehiostitis, or inflammation begmnmg m or cliieH}'

affectinsj,' tire periosteum, may bo acirte or chrome.

Acute periostitis may occur (1) as a smiple local, or

(2) as a diffuse and infective inflammation; the former

being generally the result of some local injury, the latter

of so'mc severe constitutional dyscrasia.

Acute simple pehiostitis is generally the result of a

local injury, and occurs most frequently in the tibia, that

bone being most exposed to injuries, as kicks, blows, &c.

Pathology.^The inflammation is of the ordmary,_ simple

kind, and usually terminates in resolution ;
occasionally,

however, suppui-ation occurs attended by some superficial

necrosis, or the inflammation may become chronic.

Sijmjjtoms.—There is acute throbbing pain, increased on

pressiu-e, and worse at night. IE the bone is superficial,

as in the case of the tibia, there may be also local redness

of the skin, oedema, heat, and evident sweUing of the bone,

followed, should suppm-ation occur, by fluctuation. Treat-

ment.—B.est, elevation of the part, and the application or

cold, with perhaps a few leeches, will usually suffice
;
but

should suppuration threaten, hot boracic poultices should

be put on, and a free incision made as soon as pus has

formed. Opium may be requii'od to relieve pain.

Diffuse infective i'EPIOstitis, sometimes known as

" acute necrosis," is always of a grave nature, as not only

may it lead to the death of large portions of bone, but it

may also terminate fatally from septictemia or pyEBinia.

Cause.— It generally occurs in debilitated children

following upon some slight injury, as a blow or fall upon

the part. It is, however, probable that it depends

upon some constitutional mischief, and that such local

influences as injury, cold, &c., although they may act as

sHght exciting causes, have little or notliing to do with it.

It also occm-s as a sequela of the continued fevers. From
the constancy with which micro-organisms {staplnjlo-

co'/c/, streptococci) have been found in the pus, it_ is now
generally believed to depend, chiefly or in part, in some

way on their presence in the system. Fathology.—The

disease appears to begin generally, as hero described,^ as

an acute infective inflammation of the periosteum which

rapidly spreads through the bone to the medulla; but

some, believe that it begins in the medulla, and thence

spreads to the periosteum. In any case pus is rapidly
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formed beneath the periosteum, .stripping tho latter from
the bone, which thus cut of¥ from its nutrient supply dies.

Sometimes the whole diaphj'sis may thus perish. The
epijihyses, however, ji'enerallj^ escape, as they are supplied
by a separate set of vessels, which, as long as the epi-

physial cartilage remains unossified, do not anastomose
with those of the diaphysis. For the like reason the joints

usuallj^ escape, but as the periosteum is continuous with
their caj^sular ligament the inflammation may at times
spread to them through this structure.

Symptoms and diagnosis.—The disease is attended with
severe inflammatory fever, and is often preceded by a
rigor, and sometimes accompanied by delii'ium. The
shafts of the long bones are most frequently attacked,

especially the lower end of the femur, the tibia, and the

humerus. The nature of the local mischief may not at

first be recognised and the affection may be mistaken for

acute rheumatism, but the deep-seated intense pain which
becomes agonizing on the least attempt at handling soon
makes it probable that the periosteum is affected. The
soft parts covering the bone become swollen and a?dema-
tous, the skin white and waxj^ looking, and later dusky
red, clearly indicating the presence of deep-seated

suppuration. From abscess, however, it cannot always
be diagnosed, except by an exploratory incision which
will disclose bare bone. Should one of the neighboming
joints become involved the symptoms become more urgent

and the local sig-ns of acute arthritis supervene. Signs of

blood iDoisoning now frequently manifest themselves,

and the patient may rapidly succumb to septicaemia or

pyasmia. Should recovery take place it is usually with

the loss of considerable portions of bone, and after months
of suffering, or it may be with a stiff joint or the loss of a

limb.

Treatm.ent.—Immediately the natiu-e of the disease is

discovered a free incision should be made to the bono

under the strictest antiseptic precautions, and the woimd
dusted with iodoform and dressed with iodoform gauze or

similar antiseptic material. Abundant fluid ncninshment,

and jirobably stimulants, will be ro(|uired with large do.-^es

of ([uinine "if symptoms of blood-poisoning su])ervenc.

Should a joint become involved and su])]iuratc it must bo

laid freely open and dressed antiseptically ; whil.-<t if the

wound iciidiug to tho dead bone becomes sejific, and signs

of saprivmia occur, the qiiesticm of auquitalion must bo
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raised. The necessity of an early incision cannot be too

stron^•lv insisted upon, as by its means extensive denuda-

tion of the bone and necrosis may frequently be averted,

and the risks of blood poisoning greatly reduced, bhould

necrosis occur, the dead bone will bave to be removed

when it has become loose. Sub-periosteal resection of

the Avhole of a diaphysis is recommended by some sur-

geons as a means of preventing or lessening the danger

of blQod-poisoning, but the results

hitherto obtained do not appear to

have been very favoiu'able.

CnEOis'ic pisRiosTiTis is nearly al-

ways associated with some amount of

inflammation of the subjacent bone,

and is generally limited in extent,

constituting what is commonly called

a node. Cause.—Li is mostly due to

syphilis, but may be of rheumatic,

tuberculous, strumous, or traumatic

origin, or caused by the spread of in-

flammation from an idcer of the soft

parts. It sometimes occiu's as a sequela

of tvphoid and other of the continued

fevers. Pat/wlorjy. —The periosteum

becomes swollen and thickened from

small-ceU-infiltration of its deeper

layers, whilst a similar infiltration

occurs in the Haversian canals of the

contiguous bone. The inflammatory

material may, under appropriate treat-

ment, be absorbed ; or it may undergo

ossification, or more rarely break down
into pus leading to caries or some-

times to necrosis of the subjacent

bone. The ossifying variety (see

Fig. 47), or the hard node as it is

called when circumscribed in extent, is more common

in the long bones, the suppurating in the bones _
of the

cranium. A suppui-ating node in the extremities_ is

proljably always of tuberculous origin
;^

a suppurating

node on the cranium is generally syphilitic.

Hympto-ms and diaipwsis.—The patient commonly com-

plains of a deep-seated, dull, boring pain, worse by night

than by day. On examination a hard, irregular swelling

of the bone is felt, not as a rule very .painful on handling.

Fig. 47.—Chronic

periostitis. (From

St.Bartholomew's

Hospital Mu-
seum. )
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and not accompanied by redness of the skin. On the head
the swelling is soft and fluctuating, and may have to be
diagnosed from an abscess, now growth, or sebaceous
cyst. Its evident connection with the bono, the history
of syphilis, the effect of treatment, and, if still in doubt,
exploration with a grooved needle will clear up the point.

Treatment.—Iodide of potassium is useful in all foiins
of chronic periostitis, but it may often be necessary to
give it in large doses. In the syphilitic variety it "acts

like a charm. In the rheumatic an ointment containing
iodide of potassium, mercury, and belladonna may also
be used locally with benefit. In the strumous or tuber-
culous, cod-liver oil and syrup of the iodide of iron should
be given. In all forms opium internally is indicated when
there is much pain. The soft node on the cranium should
on no account be opened, even where the skin is inflamed
and appears about to give way, as iodide of potassium
will then often promote complete resolution.

OsTEO-iiYELiTis or inflammation beginning in or chiefly

affecting the medullary membrane and cancellous tissue

of bone, may like jJeriostitis be acute or chronic.

Acute osteo-myelitis may also occur as a simplr

localized, or as a diffuse septic or infective inflammation.
Simple acute osteo-myelitis is generally the result

of an injiu-y exposing the medulla as a compound fracture,

or the sawing of a bone in amputation. In the latter in-

stance it is usually quite local, though at times it may
spread a slight distance up the bone and cause a localized

central necrosis. The sequestrum in such a case has com-
monly a conical form, in consequence of the inflammation
as it spreads up the medullary cavity affecting less and
less of the suiTOunding bone lamelko. licyond keeping
the wound perfectly aseptic and romo^'ing the sequestrum
when loose, no special treatment is rc(iuired.

Diffuse infective or septic osteo-myelitis.— Came.
—This variety may be idiopathic (infective) or traumatic
(septic) in origin. The idiopathic variety, like acute in-

fective periostitis, usually occurs in young and cither

debilitated or strumous subjects without apinircnt cause,

and also like it is generally believed to depend upon the

presence of micro-organisms [staphylncocci, fircptococri)

in the system. Indeed, as already stated, the disease

described ;is infective periostitis is believed by some
pathologisis always to begin as an infective osteo-

myelitis. Tim traumatic variety appears only to occiu-
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iff

as the result of iujiny to the interior of bone, especially

-where the cancolious tissue is exposed, and where the

wound is not kept aseptic. Hence it is most often met

with after compound fracture, excisions, amputations, and

the operation of trephining the skull.

Pathology.—'Whethev idiopathic or traumatic the inflam-

mation rapidly spreads through the bone to the periosteum,

and diffuse suppuration ensues, the

danger -of saprsemia, septicremia, and
pya?niia being even greater than in

diffuse periostitis in consequence of

the large patulous veins of the me-
dulla becoming filled with purulent

and either infective or septic thrombi.

The idiopathic form would appear to

depend upon the presence of infective

micro-organisms {stapJiylococci, stre.pto-

cmn) in the system ; the traumatic

usually on those of a septic nature

[saprophytic Imderia) introduced from
without, and hence is probably pre-

ventable if the wound is kept strictly

aseptic. Should the patient in either

case not be caiTied off in a few days

by saprtemia, septiceemia, or py;emia,

the whole diaphysis maj' die, or sup-

puration occur between the diaphysis

and epiphyses, and destruction of the

neighbouring joints ensue (Fig. 48).

In less severe cases the medullary
membrane may become thickened,

and only the layers of bone imme-
diately surrounding it may die [central

necrosis).

The symptoms of the idiopathic fonn
are similar to those of acute infective

periostitis (see p. 217), save that at first

there may be less oedema and swelling

of the soft parts ; but soon the peri-

osteum becomes involved, and then the

one disease can hardly be distingiiished from the other.

The septic or traumatic variety is attended by high fever,

rigors, and swelling and ccdema of the limb, and a puffy

tumour of the scalp when the diplne is involved. In the

case of an amputation the woiind looks unhealthy, the

Fig. 48. — Acute
osteo-myeUtis of

the tibia, with

destruction of the

knee and ankle

joints. (St. Bar-

tholomew's Hos-

l^ital Museum.)
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flaps separate, and the periosteum recedes, leaving the

end of the ])ono exposed. A fungous mass of granuhi-
tions generally jorotrudes from the medulla of the divided

bone.
Treatment.—In the idiopathic variety an early and free

incision through the periosteum to the bone shoulil be at

once made. In traumatic cases ever}* ett'oi-t should be

directed towards rendering the wound aseptic, and ensuring

an efficient drain. Of late, considerable success appears

to have attended the scraping out of the inflamed medulla
from the affected bone, and then insufflating the cavity

with iodoform. The constitutional treatment should be
similar to that described under acute periostitis. Should
blood-poisoning (saprceini.a) threaten, the question of am-
putation must be raised. If this is decided on it should

be done through the knee-, elbow-, or shoulder-joints, if

the bones of the leg, forearm, or arm are involved, so as to

avoid again cutting through cancellous bone. Amputa-
tion at the hip-joint is in itself so serious an operation

that it is an open question whether it should be under-

taken in the case of osteo-myelitis of the femm-. The
operation, however, is less dangerous than formerly, and

as it holds out the only chance its propriety should

certainly be discussed if "the case is seen early. TSTien

septictemia or pytemia is already fully established ampu-
tation should not be imdertaken.

Chronic osteo-jiyelitis can hardly be distinguished

from chronic osteitis. Indeed, in chronic inflammation of

bone the soft tissues lining the medirlla, cancellous spaces,

and Haversian canals are generally equally involved in

the process, as is also frequently the periosteum. At
times, however, the inflammation may be more or less

limited to the medullary membrane, and to the layers of

bone contiguous to it, and may then tei-minate either in

central necrosis, or in ossification and the consequent

obliteration of the medullary cavity {osteo-sch-rosis).

Osteitis, or inflammation of the bone itself, is always

associated with some amount of inflammation of the ]ieri-

osteum and of the medullary membrane, and hence it is

often (bllicult in any given ]>!ithological specimen to deter-

mine whether it is one primarily of osteitis, ]>criostitis, or

osteo-myelitis. It may occur in any bone, or in any part

of a bono, but is most"fre(iuent in the cancellous ends of

the long bones, in the cancellated bones of the tarsus and

carpus, and in the bodies of tho. vertebra. The term
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osteitis as here employed refers to a chronic or subacute

inflammation of bone, acute inflammation of bone being

practically indistinguishable from acute osteo-myelitis or

periostitis, under which it is included.

The causes may be predisposing and exciting. Among
the former may be mentioned syphilis, tubercle, struma,

and rheiuuatism ;
among the latter any local injury, and

exposm-e to cold damp, or malarial influences.

Pathology.—As in inflammation of soft parts, the first

stage of osteitis is one of increased vascularity, the bone

appearing red and injected from dila-

tation of the blood-vessels in the

Haversian canals. Next, exudation

and escape of leucocytes take place

into the delicate connective tissue

occupying the space between the

blood-vessels and the bony walls of

the Haversian canals and cancelli

respectively, and the cells of the con-

nective tissue itself also undergo proli-

feration. The earthy salts are loosened

from their connection with the animal
matter, and the bone lamellse and
trabecuhe are softened, eaten into as

it were, and absorbed by the pressure

of the inflammatory material which
here, as elsewhere, assiimes the form
of a small- cell-exudation (^'ranufa)!io?2-

t issue). The bone is destroyed irregu-

larly, appearing crescentically eaten

out into spaces known as liowships

JacuvK, in each of which, and imme-
diately in contact with the bone, are

found large cells [osteoclasts) contain-

ing many nuclei. It is believed that

these osteoclasts, which are in some
way derived from the inflammatory exudation, take an
important though unknown part in the absorj^tion of the
bone. The bone-corpuscles themselves are generally
thought to be entirely passive, and to take no part in tho
rarefying process. In this way the Haversian canals and
cancelli become dilated, the compact bone being thus
converted into cancellous, and the cancellous further
widened out (see Fig. 49). The periosteum and medullary
membrane generally appear thickened. In inflammation

Fia . 49 .—Rarefying
osteitis. (St. Bar-

tholomeVs Hos-
pital Mu.senm.)
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of bone, as in inflammation of the soft tissues, several
terminations may occur; Tims, n-mAuiiori may take
place, and tlic Lone resume more or less its normal a])-

pearaTice ; or the inflammatory material may undei-j^o

ossijication, and the Lone Lecome hard and indurated
{osteosclerosis or ostcoplasiic osteitis), a change comparabl'!
to that which occurs in the fiLroid thickening of the soft

tissues ; or the rarefjnng process may continue until the
affected portion of bone is completelj' destroyed by the
granulation-tissue (rarefi/ing osteitis or caries), a termina-
tion similar to ulceration ; or if the inflammation is

more acute, the vessels in the Haversian canals may
Lecome strangulated Ly the pressure of the inflammatory
material, and the inflamed portion of Lone die (mcrosis).

a termination of like nature to gangrene of the soft

tissvies ; or finally, the inflammatory material may break
down into pus [suppuration), and an abscess be ])roduced

in a way similar to that which occiu's in the soft parts.

Signs and diagnosis.—The signs vary according to the

intensity of the inflammation, and are similar to those of

simple periostitis, and when, as is frequently the case, the

osteitis is associated with inflammation of the periosteum

the two can hardly be distinguished. There is deep-seated

boring pain, worse at night and increased on exercise,

j)erhaps some slight cedema, but seldom any redness

luiless the periosteum is involved, and then only when
the bone is superficial. There is at first no swelling of

the bone, though subsequently it may become per-

ceptibly enlarged. The deep-seated character of the

pain, its increase and long continuance after percussion

of the Lone, with, possiLly, relief by steady pressure, and

the absence of much, if of any. perceptible swelling,

point to osteitis ; whereas pain of a more sujierficial

character and increased on pressure, together -n-ith an

earlier apjiearance of swelling, indicates periostitis.

From chronic abscess it is not always possiLle to diagnose

osteitis, thoiigh in abscess the pain is generally more
localized, and a slight yielding id' the bone at one spot

may bo discovered.

Trcuiinent.—Eest, elevation of the ])art, a few leeches

in the more acute forms, the iulniiuistration of iodide of

potassiinn and in some instances mercury, the a])])lication

of small blisters from time to time in the more chronic

cases, and o]iial('s internally with o])ia1e ov belladonna

linimonts exterTially to relieve ]iain. In oltstinate cases
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liucar osteotomy, which consists iu making an i:icisiou

down to the inflamed bone, and continuing it into the

bone substance by means of a Hey's saw or a chisel, will,

by removing tension, generally give pennanent relief and
prevent further changes ensuing. Should the existence

of an abscess be suspected the bone may be drilled in

several directions or a small trephine applied. Where
there is a taint of gout, struma or rheumatism, apj)ro-

jiriate remedies for these affections must, of course, be

given.

E-IBEFYING OSTEITIS, CARIES, OR ULCERATION' OF
BONE, is comparable to ulceration of the soft tissues, and

Fig. 50.—Diagi'am of caries, a. G-raniilatioii-tis.suo ; u. Small-

cell-exudation destroying the bone ; c. Small-cell-exudation

between vessels and walls of tlie Haversian canals ; v. Noriual

bone.

is characterized by the rarefaction, molecular death, and
loss of substance of the bone-tissue, and the tendency of

the inflammatory exudation to caseous degeneration and
suppiu'ation.

Cause.—Tubercle, struma, and syphilis are imdoubtedly
the most frequent causes of caries. Sometimes, however,
caries would appear to depend on a debilitated state of

the system, in which there is no evidence of tubercle or

syphilis, and to which the term struma can hardly with
propriety be applied. Occasionally it is the result of an
injury.

J'atkolojjy.—Caries, as has already been stated, is one
of the terminations of osteitis ; indeed, it is often some-'
wliat dillicult to say where osteitis ends and caries begins.

\v. Q
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In caries the thinned and eroded trabecului of the in-

flamed Lone become still further thinned and eroded by
the action of the small-cell-exudation and osteoclasts

until the affected portion of the bone is comijletely de-

stroyed and rejilaced by granulation-tissue. Under ap-

propriate treatment ossification of the granulation-tissue

may occur ; more often, however, esjieciall}' in tuber-

culous cases, the inflammatory material undergoes case-

ation, and may break down into pus and an abscess be

formed, which may remain as such in the inteiior of the

bone or under the periosteum, or later may open exter-

nally, giving rise to a sinus leading to the disease. In

other cases the small-cell-exudation undergoes further

proliferation, and either makes its way to the surface of

the bone (Fig. 50), and thence through the soft tissues

and skin, or it perforates the articular cartilage and

enters a joint {fungating car it's). At other times the

granulation-tissue merely destroys the bone without the

production of pus (drg caries or curies sicca) ;
whilst

again the inflamed bone in the centre of the area may die

en masse from the cutting-off of its blood-supply, and

become separated from the surrounding bone, forming a

sequestrum at the centre of the carious spot (caries

necrotica). In tuberculous cases giant-cells and the

tubercle bacillus have been discovered in the inflamma-

tory exudation. The favoiu-ite seat of caries is in the

cancellous tissue, whereas that of necrosis is in the com-

pact. It is most frequently met with in the bodies of the

vertebrce, in the cancellous ends of the long bones, and

in the short bones of the tarsus and caiipus. The tuber-

cular and the strumous varieties, to which m;my restrict

the term caries, are distinguished by the more marked

tendency of the inflammatory material to undergo caseous

changes
;
by the soft, greasy, and criunbling condition of

the bone
;
by the more extensive destruction of the boue ;

and by the "little tendency shown towards the formation

of new bono and repair.
.

The synijddvis at first are tho.se of_ local_ chronic osteitis

and pei-iostitiw, namely, some pain, with cedema and

swelling of the soft parts over the inflamed bono; but

soon the inilammatory products make their way to the

surface, and a sinus or sinuses leading to the carious bono

form. Tlio sinuses have generally a button of (xnlcniatous

granulations at their entrance, and a thin, jnirulent, and

commonlv foul-.smelling discharge containing bone salts
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in solution escapes from them. On probing or on en-

larging the sinus and introducing the finger, the bone is

felt to be soft and friable, breaking down and readily

bleeding. Caries of the vertebrae and of the articular

ends of bone will be described under Diseases of the
ISiJine and Joints resjjectively.

The trefitment will necessarily vary according to the
situation of the disease. When accessible the carious
bone may be gouged away. In doing
this it will be known when all the _
carious bone is removed by the part
becoming hard to the gouge. Un-
fortunately, however, after the carious
part has been removed the disease

may reciu' in the surrovmding bone,
so that in caries of the tarsus or
carpus it may be better to excise the
whole of the affected bone or bones,
or where the caries is extensive, to

amputate the foot or hand.
Necrosis is the death en masse of

the whole or part of a bone, and is

analogous to gangrene of soft parts.

It is, however, of more frequent oc-
currence than gangrene, inasmuch
as, owing to the hard and resisting
nature of bone, the vessels are more
liable to become compressed by the
inflammatory ei3:usion, and the blood-
supply in consequence to be cut off.

For the same reason necrosis is more
common in compact than in cancel-
lous bone ; whilst the reverse holds
good with regard to caries. Hence,
moreover, necrosis is more frequent
when the inflammation is acute,
caries when it is less acute, as in the
latter case the bone-trabecula3 slowly
yield and disintogi'ate before the less

quickly-produced inflammatory ex-
udation, and the vessels consequently escape compression.
The bones most often affected are the tibia, the femur the
lower jaw, the bones of the skull, and the phalano-es
of the fingers.

Cause.—Hha immediate cause of necrosis, like gangrene,

Q 2

Fio. 51. — Necrosis
of shaft of tibia.

(Druitt's Surgery.)
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can ill all cases be traced to the cutting ojf oi th':_ bluod-

supply of the hone, and this again may bo due to inflani-

mation, injury, or more rarely, as in the neci'osis -which

sometimes occurs in old people, to some change in the

vessels probably analogous to that producing senile

gangrene of soft parts. The causes of iniianimation

of bono may, therefore, also be looked upon as causes

of necrosis ; but syphilis, the specific fevers, especially

scarlatina, and mercurial and phosphorus poisoning,

may be particularly mentioned.

Pathology.—In injury, the death of the bone is due to

the stripping off of the periosteum, the destruction of the

medullary membrane, or more rarely the plugging of the

Pjy_ 52.— DiagriUii of the jjrnccss of separation of dead l)Oiie.

c Dead bone ;
h. Inflamed living bone witli formation nf graiin-

lation-tissnc where it is in contact with the dead part : a. Healthy

living bono.

vessels in the Haversian canals Tvith clots. Tn this ^ay

necrosis may occur after comiiound fracture, or in stumps

after amputation ; but the inHammatiou that follows tlic

injury has no doubt also a share in its production. Tlio

way in which necrosis is brought about in iniianimation

has already bt;en described under periostitis, osteitis, and

osteo-myeiitis, and accorcbng as it results froin cno or

other oi these causes will it vary in its situation and

extent. Thus, when due to sim]de periostitis it is

generally limited to the external lamelliO of the bone

(jwripJic'ral 7iccrosis): when to .simple osteo-myelitis, to

the layers immediately .surrounding the medullary canal
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(renfn'l neenms) ; when to diffuse, septic or infective

peS titis or ostVo-myelitis, it may affect the who e thick-

Tess of the shaft (Fig/ol), and possibly tj'^.

-f^^^^
(total necrosis) ; whilst when due to osteitis it is usually

associated with caries, and only a portion of cancellous

tissue perishes {caric.-< necrotica). - • - „„narl
Ohai^acters of dead ^,o...-The dead bone, wmch is ca ed

a sequestrum or an exfoliation, is bloodless, white haid^

dry and sonorous when struck, but often becomes brown

P[(;_ 53,—S)i3liiUtic necrosis of the sluill.

Hospital Museum.

)

(St. Uavtliplpmew's

or black when exposed to the air and the action of the

discharges. Its free surface is smooth and even, or_i± pre-

Yiously inflamed, rough and irregular; its niargms are

serrated and ragged; and its previously attached smiace

is rou-h and uneven. It is heavy when sclerotic change^

have occurred, light and porous when associated with

caries Process of sejKiration.—'W'hen a portion oi bone

has become necrosed it acts as a foreign body and nature

ti-ies to cast it off. In some situations she is successful, m
others she fails, and if not assisted by art the dead bone

may remain as a lifelong source of imtation.
_
The separa-

tion of dead bone is best studied in superficial situations,

as in the cranial bones (Fig. o3), where_ its process

<;an be watched. Here, say, from the breaking down of

a syphiUtic node {svphiUtic periostitis), a portion oi bono
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le exposed and dios. This acting as an irritant causes
the bono around to become inflamed (Fig. .j2) ; rare-
faction (ulceration) enKues, and around the dead portion is

formed a groove, which gradually deepens and extends
beneath the dead part until the latter is completel}- cut off
from the living, and if not removed by art 8im]>ly comes
away, or exfoliates as it is technically termed. The
cavity left becomes filled with granulations, which sub-

FiG. 55. Fig. 56.

FiG.s. 54, 55, ami 56 ilhistrate the formation of a .sequcritnim, its

.separation from the living bone, and the cavity loft after its

removal. a. Dead bone ; h. Living bone ; c. Tlie sejiarated

25erio.steiun lined by granulation.? ; il. C!oaea> lined by grannlations,

which are indicated by .shading, and are continuous witii tliose

lining the cavity containing tlie sequestrum : r. New iieriosteal

lione perforated l)y cloacre. /. Cavity left after removal of tlie

dead bone. (After liillroth.)

sequontly ossify, and so restore the lost part. In situations,

as in the tiljia (Fig. where the periosteum has not been
destroyed, ossificatiou of this membrane proceeds at the
.same time as the bone is being separated. The dead bone
thus becomes surrounded oia all sides by bone, and lies

bathed in ])us in a cavity lined with granulations (I'^ig. o')),

and though loose, is thus prevented from being cast oi^\

It is thou said to bo i)ir<ir/ii/(itril , and is called -a sr</iir.<tru7n.

At certain .s])ots where the ]ieriosteum and soft tissues
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have been perforaterl by the discharges from the inflamed

boue making their way to the surface ossihcation does

not occur, and these apertures thus left m the casing

of new bone are called doacce (Figs. 54 oo 06, (/). Alter

the removal of the sequestrum the cavity (1^ ig. oh J )
hits

vdih. granulations, though more slowly than atter tne

removal of "an exfoliation.
, ^,

Sympioms.—These vary accorchng to the cause, stage

and situation of the necrosis. When of mflammatory

orio-in the svmptoms at first will be those, already cle-

.scribed of periostitis, osteo-myelitis or osteitis, according

as one or other of these has produced it. When suppura-

tion has occurred and an incision has been made to the

dead boue, or the discharges have made their way to the

surface, or the wormd, in the case of an injury, leading to

the dead bone has remained open, a sinus or sinuses will

exist These generally discharge a thick foul-smellmg

pus and are accompanied by much thickening of the

bone, and redness and brawniness m some instances of

the surrounding skin. On passing a probe the dead bone

will probably be felt. In traumatic cases there will

further be the history of the injury. Having discovered

dead bone you should next ascertain if it is loose. This

may be done by observing if it '.can be moved by the

probe, or, if two sinuses exist, by passing a probe down

each and pressing alternately first m one, then m the

other If the sequestrum is loose, a see-saw movement

may thus be given to it. In superficial situations such as

the cranium, or where a bone protrudes or is exposed as

in a stump or compound fracture, the dead bone will at

once be known by the characters already given (page 229).

The chief distinctive sujns betiueen necrosis and caries are:

—In necrosis the dead bone is generally hard and smooth,

in caries soft, rough, and criunbling ; m necrosis the

o-ranulations roimd the sinus are healthy and the skin is

generally normal, in caries there may be no granulations,

or if present they maybe oedematous, and the skm around

is undei-mined or inflamed ; in necrosis the discharge is

thick and yellow, in caries thin and watery ;
m necrosis

there may'bo great thickening of the bone, m caries there

is usually but little. Do not forget, however, that caries

may be associated with necrosis. In some cases of

necrosis no suppuration occurs [quiet necrosis), but the

bone becomes greatly swelled from the excessive formation

of new bone around the dead portion. It then closely
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resembles a new growth, IVoin whicl. it may 1,e impossible
in sope instances to distinguish it without an cxploratoi v
incision (see Tumours of 15one).
Treatment—ThG dead bone should be removed as soon

as it IS loose. When it is superficial this can gcnerallv be
done by the forceps, after slightly enlarging if necessary
the smus through the soft tissues, or where the end of the
sequestrum is exposed in a stump by simply drawing it
out. But where the dead bone is invagmated and the
cloacfe leading to it are small a more serious operation is
required {sequestrotomy). The operation is muck facili-
tated by the use of an Esmarch's bandage. The sinus
leading to the most convenient cloaca should be enlaroed
by a simple incision in the longitudinal axis of the limb
the sequestrum seized by forceps, and if practicable drawn
out. If the cloaca is too small to admit of this it must be
enlarged, or two cloaca?, if present, may be laid into
one by cutting away with a maUet and chisel, Hey's saw
gouge, &c., the intervening portion of the sheath of new
bone. No more of the new bone, however, than is
absolutely necessary should be cut away for fear of
weakening the limb. For the same reason cloacaj should
be enlarged in the longitudinal axis of the bone. The
extraction of the sequestrum may often be aided by the
use of the elevator, or by cutting it in two pieces with the
bone-scissors. The cavity should then be sprinkled with
iodoform, packed with iodoform or sal alembroth o-auze
to prevent bleeding, and the wound di'essed with gauze
impregnated with the same or other antiseptic mat1?riai.
Whilst the cavity is healing, which wlien large it may
take many weeks or even months to do, tlie patient's
strength must be supported by tonics and a generous
diet. At times the sequestrum is so intimatelv inter-
locked between the old and the new bone that" it may
be impossible to remove it. In such cases, where tlie
patient's powers are flagging from the long-continued
suppuration, or signs of lardaceous or other visceral
disease are manifesting themselves, amputation may be
called for.

_
SupruKATiON AND AiiscEss IX BOXE.—Diffuse suppura-

tion in bone has already been described as a common
termination of diffuse ostoo-myelitis and iierioslitis. Cir-
cumsoribed suppuration or abscess is generally of the
chronic variety, and, as already statml, is oiie of tlio
terminations of chronic osteitis.
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Chronir abscess in Ixmv is most common in the cancellous

ends of the long bones, especially the upper and lower

end of the tibia and lower end of the femiu', but is

occasionallj' met with in other bones.

The causes especially leading to the termination of

osteitis in abscess are thought to be the presence of

tubercle or of micro-organisms, the strumous diathesis,

or a feeble state of health. At times the abscess can be

apparently traced to an injiuy.

Pathology.—In the course of rarefying osteitis the bone-

trabeculfe are gi-adually destroyed, and their place is taken

tibia. The pyogenic mem-
brane is well seen. (From
St. Bartholomew',^) Hospital

Museum.)

Fig. .58. — Necrcsed cancellous

bone in abscess cavity. (From
St. Bartholomew's Hospital

Museum.)

by a small-cell-exudation, which now assirmes the form
of granulation-tissue. This in the focus of the inflamed
spot softens and breaks down into pus, whilst that arormd
the centrally-softened spot constitutes the abscess-wall,

and forms to the naked eye a distinct membrane (Fig. 57)
lining the bony cavity [pyogenic membrane). The bone
around the abscess generally becomes sclerosed owing to

the ossification of the inflammatory products, whilst new
bone is formed beneath the periosteum. In this way as

the abscess enlarges at the expense of the old bone, new
bone is continually fonned around, and hence the pus
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seldom makes its way to the sm-face as in the soft pails.

As the abscess, however, approaches a joint uew bone is

not formed beneath the articular cartilage, and so the pus
on reaching the cartilage may perforate it and escape into

the joint. When the inflammation is more acute sup-

puration may occur before the Ijoiie-trabeculse have been

completely destroyed, under which circumstance a seques-

trruu of cancellous tissue may be found free in the abscess

cavity (Fig. 58).

The symptoms are of a chi'onic nature, and are often

obscure, (jenerally there is pain of a dull, boring, and

localized character, often intermittent, and worse at night :

tenderness on pressure at the spot where the abscess is

ai^proaching the surface ; some oedema aud pitting of the

soft tissues ; occasional enlargement of the end of the

bone ; and later some dirsky redness of the skin. Inter-

mittent attacks of inflammation of the neighboui-ing joint

without other apparent cause are very suggestive of

abscess. These sjTnptoms will usually serve to diagnose

abscess from rheumatism, local periostitis,
_
and a new

growth in the end of the bone. From chi'onic osteitis it

cannot always be distinguished ; but this is not of so

much importance as the treatment is practically the

same.
Treatment.—An Esmarch's bandage having been ap-

plied, a crucial or T-shaped incision should be made

over the tender spot, and the bone trephined. If pus

does not escape a perforator should be thrust in various

dii-ections into the cancellous tissue in the hope of dis-

covering it. The abscess-cavity, after having been well

scraped, should be mopped out with carboUc acid or

chloride of zinc, and dusted with iodoform and the wo\md

dressed with iodoform or other antiseptic gauze, great

care being taken to keep it aseptic. Should the abscess

break into the joint amputation v\'ill probably be

necessary.

2. Diseases depending upon Simple Defcd or Increase

in Nutrition of ]><ine.

Under this head arc included two disonses of bone in

which neither inflammation nor snch constitutional afleo-

tions as syphilis or struma appear to take a part-

Atrophy and Hypertrophy.
A']'it(')l'iiv of'lione is :i common acconipuniment of oUl
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age. It may also be produced by i^ressure and disuse.

Thus it is seeu in the bodies of the vertebra? from the

pressure of an aneurism of the aorta or a tumour in the

mediastinum ; in the bones of a limb from disuse, as in

long - continued joint - disease, and in stumps after

amputation. An atrophied bone is always decreased in

weight, often in size ; and in some situations, as the neck

of the femur, is liable to fracture on slight provocation.

Atrophy is always attended with more or less fatty de-

generation.

HYPERTRornY of bone is an overgrowth of bone which

is due merely to an increase of nutrition and not to any
inflammatorjr change. It is generally dependent upon
excessive functional activity of the part, the bone in-

creasing in size and strength commensurately with the

hypertrophy of the muscles. It may also occur in asso-

ciation with general hypertrophy of the tissues in the

affection known as congenital hypertrophy. It must be
distinguished from inflammatory thickening of bone, a

condition to which the term hj^Dcrtrophy is sometimes

though incorrectly applied.

3. Constitutional Affections of Bone.

Under this head are included Syphilitic, Strumous,

and Tubercular alfections of bone, Eickets, Scurvy Packets,

Mollities Ossium and Acromegaly.
Syphilitic iVFFECTiONS of bone are common both

in acquired and congenital syphilis. In the former they
generally occur during the tertiary stages of the affection,

either as gummatous inflammations of the periosteum

(nodes), or as chronic inflammatory thickenings or gum-
matous infiltrations of the bone itself, leading to caries,

necrosis, or sclerosis. Eor a full accoimt of the peculiarities

in the above affections when due to syphilis the student is

referred to a work on Pathology. The affections of the

bones in conganital STjijldlis bave already been briefly re-

ferred to in the section on that subject (see page 65).

Struma and Tubercle.—We have already seen that

many of the inflammatory diseases of bone, especially

some forms of rarefying osteitis or caries, are attributed

to the strumous diathesis, or to the presence and dege-
neration of miliary tubercles ; and it has been pointed
out in what respects the affections of strumous or of

tubercular origin differ from those of a simple or trau-
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matic nature. ITcre it need only bo added that miliary

tubercles may often be foiuid scattered through the

medulla and in the cancellous tissue in cases of acute

tuberculosis ; but as in these cases the bone-alfection plays

but a secondary part and cannot be diagnosed during life,

nor indeed as a rvdc gives rise to any sj^mptoms, it need

not be fiu'ther described.

EiCKETS, though generally described under Diseases of

Bone, is a constitutional aifection occuiring in infancy

and early childhood. It is characterized by impaii-ed

nutrition and arrest of development of the whole body,

and especially by the softening and the resulting de-

formity of the bones.

Cames.~{l) malnutrition produced by improper food,

especially an excess of the starchy elements dm-mg

infancy; (2) debility of the mother during gestation and

lactation as the result of excessive

child-bearing or over - .suckling

;

and (3) bad hygiene, i.e. want of

fresh air and simshine, residence in

damp dwellings, uncleanliness, and

lack of attention generally. Stnmia

and syphilis in the parent, but I

think without sufficient evidence,

are also given by some as causes.

Paihoicifiy. — The bone - changes

consist essentially in the formation

of soft, vascular, imperfectly-ossi-

fied bone, whichreplaces thehealthy

bone as the latter is gradually ab-

sorbed in the normal process of

development. This ill-formed bone

is produced both at the line of the

epiphysis and under the periosteum,

i.e., ill those situations where active

growth normally occurs. In the

former situation the intermediate

semi-transparent bluish zone of os-

sifying cartilage between th(- diaphysis and epiphysis is

n-rcatly increased in thickness and its line of junction

with the bone is no longer straight but broken, m con-

sequence of the irregular advance of ossification, ilio

adiacent bone is soft aud spimgy, and ccmtains here and

there isU'ts of cartilage which have escaped os,siiication,

whilst its medulla is almormally vascular. It is to the

Frri. .fi9. — A Inngitn-

dinal section of a

rickety feiinu-. (St.

Bartliolomew's Hos-

pital Mnscuin.)
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excessive formation of this proliferating layer of cartilage

and ill-formed bone immediately underlying it that the

enlargement of tlie ends of the long bones and the beading

of the ribs so characteristic of rickets is due. Microsco-

lucaUy the cartilage-cells in the bluish zone are seen en-

laro-ed, and instead of being arranged m regular columns

are grouped irregularly ; whilst the calcification of the ma-

trix^etween them is also seen proceeding m an irregular

manner, so that calcified or ossified patches exist here

and there where all should be cartilage, and portions

of cartilage where all should be bone.
_
Tlie vascular

medullary spaces which are continuous with these chan-

nels in the shaft likewise project in an irregular manner

into the cartilage, and the laminfB of bone formed from

the osteoblasts lining these spaces are deficient m earthy

salts. Under the periosteum, the superficial layers of

which are unaffected, similar soft bone is laid down in

consequence of the osteoblastic layer, though increased

in thickness, producing osteogenetic fibres deficient m
earthy salts. Hence, whilst all the bones are more or

less softened, the long bones become swollen at then-

ends, and the fiat bones thickened especially along their

line of sutm-e. The liver, spleen and lymphatic glands

are often enlarged from irregular increase of their fibrous

elements, and the muscles are generally soft, flabby and

wasted.
,

Hynqjtoms. — Eickets is most frequently met with

between the ages of eighteen months and two and a half

years. Among the early symptoms may be noticed

sweating of the forehead and perhaps of the upper part of

the body, throwing off of the bedclothes from a desire of

the child to be cool, a general restlessness, and often an

excessive tenderness on handling and aversion to move-

ment. Sometimes large quantities of phosphate of lime

are found in the urine. The abdomen is generally en-

larged, and there is frequently some gastric catarrh and

flatulence. The swelling of the ends of the long bones,

especially of the lower end of the radius and tibia, the

beading of the ribs where they join the cartilages, and the

thickening of the cranial bones along their line of suture

are characteristic of the disease. Later, bending of the

bones occurs. Thus, the long bones generally give in the

direction of theii- normal cui-ves and near the epiphyses,

leading to knock-knee, bow-legs, and other deformities.

The jielding of the ribs to atmospheric prcssiu-e produces
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the deformity known as pigeon-breast. The sjjino presents
a general curvature with the convexitj' backwards in
infants and young children, and in older children a lateral
or a lordotic cui've. The pelvis generally assumes a
triangular or houi--glass shape in consequence of the
depression of the promontory of the sacrum. The head is

square, the forehead prominent, and the fontanelles are
late in closing. The occipital bone is sometimes thinned
so that it yields on pressure or it may be in places absorbed,
a condition known as crain'otabes. By some pathologists,
however, this condition is believed to be due to congenital
syphilis. Dentition is generally delaj-ed, or the teeth, if

cut, often soon decay and fall out. Bronchitis, diarrhoea,

convulsions, laryngismus stridulus and chronic hydro-
cephalus are not infrequent complications ; and to any of
these, but especially to the first two, the child may
succumb. Under aijpropriate treatment the disease is

nearly always arrested, and perfect recovery results.

The bones, however, if much bent are liable to become
consolidated in their deformed condition and premature
synostosis of the diajDhysis and epiphj'sis is apt to occur
inducing a stunted growth. The bones are also harder
and denser than natural, especially on the side of their

concavity, where a thick buttress-like laj-er of dense hard
bone is formed, see Fig. 59.

The treatment resolves itself into proper feeding and
correcting bad hygienic conditions. The child should
have plenty of new milk and cream; and the jmce of

underdone meat, or underdone meat that has been
pounded up, should be given in quantities suited to

the age and powers of assimilation. Farinaceous food
should be restricted in amoimt, and in the case of

infants forbidden. Abundance of fi'esh air and sun-
light and attention to cleanliness are especially indi-

cated. In the way of medicine cod-liver oil is the most
important, and maj' almost be looked upon as a specific.

It should be combined with syrup of the phosphate
or lacto-phosphato of iron and lime in half-drachm
to drachm doses. The deformity of the legs niay be
corrected in the earlier stages by insisting upon the

cliild not being allowed to stand or walk. To ensure
it being kc})t oif its legs s]ilints reaching from the waist

to below the feet may bo ap]ilied. Confirmed deformities

can only be dealt with by instruments or operation.
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which will be described imder bow -legs, knock -knee,

osteotomy, «S:c.

ScTJBVY RICKETS, is an acute aftection ot young

childt-en. It is also known as acute rickets and as

infantile scurvy. The disease is characterized by a sudden

swelling in connection with the bones, and especially with

the femiu-. The swelling is due to extravasation of blood

beneath the periosteum. The chief signs are acute ten-

derness, oedema, and generally a spongy condition ot

the gums. The treatment consists in rest and m the

use of such constitutional remedies as are appropriate

for sciuwy.
MoLLiTiES ossiUM or OsTEO-MALACiA IS a raro disease

characterized by softening of the bones through the re-

FiG. (30. -Microscopical appearauco of u fragment of bone in

niollities ossiuiu.

(From Eindtleisch.)

absorption of their earthy salts and destruction of their

osseous lamellae.

tVmse.—It is a disease of adult life, and most often

occui's in females during the child-bearing period. Some-

times it appears to be hereditary; but its causation is

practically unknown.
Pathology.—The disease appears to begin in the medul-

lary tissue of bone which is replaced by a soft, dark-red

gelatinous material somewhat resembling spleen-pulp,

Avhilst later the whole bone, with the exception of a thin

layer immediately beneath the periosteum, becomes

replaced by this material and reduced to little more than

a mere shell. The bone appears first to become decalci-

fied and then destroyed. The exact pathology of the
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process is not known, but it has been HUggested that the
decalcification of the bono is duo to the action of lactic

acid, which has been found both in the bono and the
urine, or to excess of carbonic acid in the veins of the
medulla, which are said in the early stages to be enlarged.
The microscojjical appearances lend some support to this
view, as in a bone-trabecula (see Fig. GO) the decalcifica-

tion is seen to begin around the Haversian canals and
medullary spaces, the bone-corpuscles in these parts
having entirely disappeared while in the centre of the
trabecula they are still present. At times the gelatinous
material is in places yellow and fatty-looking. In some
of the specimens in St. Bartholomew's Hospital the
medulla appears entirely filled with fatty material, but it

is a question whether these specimens, though called

moUities ossium, are not of a different nature from the
disease to which the term is generall}- applied, and do not
rather depend upon a senile change.

Symptoms.—In the earljr stages the disease may be
mistaken for rheiunatism or neuralgia, as, beyond some
general feeling of weakness with obscure pains in the
bones, it is attended with no definite symi3toms. Suddenly,
however, fractui'e of some bone occiu's, whilst others

become bent and variously distorted -^'ithout any or with
but the slightest provocation. Thus the jielvis. thorax,

spine, and extrenuties become misshapen and sometimes
extraordinarily deformed. The pehis is flattened from side

to side, the symphysis pubis projects in the form of a beak
giving a rostrated appearance to the pelvic inlet, whilst

the tuberosities are approximated and the pubic arch is

diminished in width. Thus, parturition is rendered diffi-

cult if not impossible. The condition of the luine is an
important element in the diagnosis, a peculiar form of

albumen and abnormal quantities of jjliosphatos and lactic

acid being found in it. The disease progi'ossos and the

liationt generally dies of exhaustion, or during parturition,

or of dyspna\a consequent upon respiratory trouble in-

duced by the weakened ribs. In a few cases recovery has

taken place.

Treatment.—No remedy is at present known for the

disease. The strength must be sujiported by tonics and
abundance of nouri.sliing food, pain must be relieved by
opium, and rest enjoined in order to prevent fractm-e.

The patient should be warned of the danger of child-bear-

ing. Should she be already pregnant, the (luestion of
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inducing prematm-e labbur must be raised
;
whilst, should

she be at her full time, craniotomy, or in advanced
deformity of the pelvis, Csesarean section, may be neces-
sary.

Ac_roiieg.ilY.—This disease is characterized by a sym-
metrical enlargement of the bones of the hands and 'feet
as well as of those of the head and face, the nasal and
inferior maxilla being chiefly affected. The disease is

suj^iMsedto be associated with changes in the thyroid body,
but at the best is at present little understood.

4. N(w Groiuths in Bone.

New Growths.—Nearly all the varieties of tumour
described in the section on that subject (p. 67) occur in
bone. Some, indeed, as the exostoses, are altogether
confined to the bony tissue ; others occvu- in it so frequently
that it maybe said to be their favourite seat; others,
again, are in this situation so rare that they may be
dismissed as pathological curiosities. Some, moreover,
the carcinomata, only occur in bone as secondary growths,
the primary malignant tumours of bone, formerly de-
scribed as carcinomata, being now classed as sarcomata.
Tumours of bone may spring from the periosteum, the
medulla, or the bone itself, and exhibit a remarkable
tendency to undergo calcification or ossification, and when
of slow growth to assume the character of true bone.
OsTEOJiATA OR OSSEOUS TUMOURS have the structure

of true bone, and are only met with in connection with
bone. They must be distinguished from other forms of
tiroiour that have undergone calcification or ossification.
They may be divided into the circumscribed and the
diffuse.

Circumscribed osseous tumours or exostoses occur in two
chief forms, the cancellous and the compact.

(a.) IVie cancellous or spom/y exostoses consist of can-
cellous bone containing marrow in its cancellous spaces,
and surrounded by a delicate layer of compact hone,
which itself is covered with a capping of cartilage, or
sometimes merely with periosteum. They are most fre-
quently met with in the yoimg, and are considered by some
to be ossifying en chondromata and to spring from portions
of the epiphysial cartilage that has escaped ossification.
Their common situation is at the junction of the diajAysis
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and epij^liysis of long bones, or at the origin or insertion

of muscles— as for example, the insertion of the adductor

magnus into the tubercle just above the internal condyle

of the femiu', and the pectoralis major into the external

bicipital ridge of the hmnerus. They are also very

common on the last phalanx of the great toe.

[h.) The compact or ivory exostoses consist of dense,

hard, bone, which usually contains no Haversian canals.

They nearly always spring from the bones of the skull

and face, and are generally sessile or broadly pedunculated,

and of a lenticular shape.

Symjdoms. — The cancellous variety are met with as

hard, smooth or irregular, and frequently pedunculated

tumours of slow growth, and are commonly of small or

moderate dimensions. Sometimes they are quite painless,

but at other times they cause pain on movement or

pressure, as is the case with the small exostosis which so

frequently grows from the distal end of the dorsal sm-face

of the last phalanx of the great toe. This, which is

usually harder than the more common form of cancellous

exostosis, but less hard than the ivory, occurs as a trunour

projecting under the nail, and raising it up as it grows.

In some cases exostoses affect simultaneously many bones,

and at times nearly all the bones of the body. They are

then generally hereditary, and often symmetrical, and are

spoken of as multiple exostoses. They have the structure

of the cancellous form. The evident fiiTQ attachment of

the ivory exostoses of the skull to the bone, theii- slow

growth, small size, great hardness, the freedom with which

the scalp moves over them and the absence of pain and

history of fracture or other injury, sufficiently serve to

distinguish them.
Treatment. —A spongy exostosis, unless occasioning

pain, deformity, or other inconvenience, or growing

rapidly, may be left alone ; otherwise, it should be removed

by a chisel, bone-nippers, saw, &c., taking care it is com-

pletely extirpated, as what is left will have a tendency to

grow again. In removing an exostosis from near the

knee-joint, the synovial membrane may be avoided by

flexing the knee, and so drawing the membrane away.

Ivory exostoses should not as a rule be interfered with,

as they are so hard that no ordinary saw will cut

through them, and the skull hns been fractiu-ed in attempts

to remove them with the chisel. If causing great incon-

venience, however, it is probable that they might be
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safely removed by tlie rapidly revolving- saw of the

surgical engine.

Diffuse osseous tumours occur in connection with the

bones of the face, often filling up the antrum, occluding

the nasal chambers, and producing much deformity.

They are composed of finely-cancellated bone, and are

more compact than the cancellous exostoses, but less

compact than the ivory. Their slow growth, extreme
and uniform hardness, and irregular nodulated sur-

face will serve to distinguish them from sarcomata
undergoing ossification. There
is usually little or nothing that

can be done in the way of treat-

ment. The superior maxillary
bone, however, has at times been
removed when the growth has
been confined to it alone.

Ej^chondeomata or carti-
laginous TUMOURS.—The gene-
ral and microscopical characters

of these growths have already

been described under Tumours
(p. 73). In the bones they are

most frequently met with in the

fingers (Fig. 61) and the ends of

the long bones. In the fingers,

where they are generallymultiple pir,. 61. — Ciirtilaginous

and often congenital, they usu- tumours of the bones
ally begin in the interior of the of tlie hand. (From
ends of the phalanges or meta- Druitt's Surgery.

)

carpal bones, and as they increase
insize, expand the bone around theminto a thin.shell, which
may finally give way, allowing them to protrude. When
growing from the articular ends of long bones, they gene-
rally spring from the periosteum, and thence grow both
outwards and inwards, but seldom involve the articular

sui'face. Tho}^ are thought by some to possibly arise from
the epiphy.sial cartilage, especially as they are most often
met with in the young. They should not be confounded
with sarcomata, in which considerable masses of cartilage

are frequently developed, or with the exostoses, which
are often capped with cartilage, and are regai'ded by some
as ossifying enchondromata. The enchondromata rarely
ossify, but may undergo calcification or mucoid softening,

R 2
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and when unmixed with sarcematous elements are quite

innocent.

Symptoms.—Their slow growth, gi-eat hardness, evident

attachment to the bone, the absence of glandular enlai'ge-

ment, and non-implication of the suiTounding tissues and
skin will serve for their diagnosis. When of large size

ulceration of the integuments
covering them may be pio-

duc'cd by their jtressui-e.

Treatment.—If small, and
involving, say,only one finger,

they may be enucleated, tak-

ing care not to injure the

neighboiu'ing joint. But when
several fingers are implicated,

and the hand is rendered use-

less, amputation of the af-

fected fingers, or of the whole
hand, may be necessary. The
removal of the limb is usually

called for when they gi-ow

about the articular end of a

long bone, esjDecially if they
haA'e attained a lai-ge size.

FiBROilATA OR FIBEOUS
TUMorES seldom occm- in

bone except in the j aws or m
connection with the base of

Pjg. G2.—Periosteal sarcoma the skull. They then consti-

of Femur. (St. Bartlinlo- tute the common fonn of

mew's Hospital jruseiim.
)

epulis and naso-pharyugeal
polypus respectively, and are

described under Diseases of the Jaws and Xose.

LiroJiATA OR PATTY TUJioiTRS too rarely occur in bono

to require special mention. I have seen one or two grow-

ing from the outer surface of tlie periosteum (parosteal

lipoma). They were not dingnosod before operation.

Sarco:\IATA in bone may be divided into the perios-

teal and the endosteal, the former being commonly of

the round-celled, spindle-celled, or mixed variety, the

latter of the mveloid. The periosteal (Ing. (V2) spring

from the deep layers of the periosteum, and as they in-

crease in size invade the bone beneath on the one hand,

and the soft tissues surrounding them on the other, till
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finally the skin is involved, and they protrude as a fun-
gous mass if the patient has not been already carried ol¥

by the dissemination of the growth through internal
organs. They are very prone to calcification and ossifica-

tion and are then sometimes spoken of as osteoid sarco-
mata

; but the simple expression ossifying sarcomata, as
less misleading, and as more indicative of what really
happens, had better be employed. Their favourite situa-
tions are the neighbourhood of the large joints, which

Fig. 63.—Ewlosteal sarcoma in head of tibia. (St. liartliolo-

mew's Hospital Museum.)

however they seldom involve. Though not usually
impHcating the lymphatic glands, they often rapidly
infect the system throiigh the blood-stream and quickly
retirrn after removal. The endosteal or central spring
from the medulla in the interior of the bone, and are of
slower growth and generally less malignant than the
periosteal. As they increase in size they expand the
bone around them into a thin shell (Fig. 63) which finally

gives way, when they grow with greater lupidity,
behaving as the periosteal variety. The myeloid form of
the endosteal sarcoma is the least malignant, and may
not return after enucleation or complete removal for
several or many years, and possibly not at all. A variety
called jparosteal, in which the sarcoma involves the outer
layers only of the periosteum, has been described.
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Symptoms.—In a typical ca.se ol periosteal sarcoma there

will be a rapidly growing tumour, evidently connected

with the bono, not as a rule painful, nor usually attended

with heat, oedema, redness, or increase of body tempera-

ture. The swelling is soft and semi-lluctuating or boggy,

sometimes indistinguishable by touch from an aljscess

;

or hard in some parts, soft in others, or, if ossifying,

uniformly hard all over. The superficial vems may be

tortuous and dilated, and the neighbouring lymphatic

glands enlarged. The patient, who is usually young,

frequently complains of having lost both weight and

strength, although till later there may be no cachexia.

Often there is a distinct histoiy of the growth haying

appeared some time after an injury of the part, and it is

probable in some cases such may be the cause of the

growth. The endosteal are of much slower p-owth, and

are generally accompanied by boring pain whilst the bone

is being expanded. Sooner or later they give rise_ to a

more or less rrniform swelling, generally of the articular

end of one of the long bones, and as the shell of bone

becomes thinned a peculiar egg-sheU-Hke cracklmg may

sometimes be elicited on palpation. After they have

protruded from the bone they present similar signs to

the periosteal, and at times distinctly pulsate, especiaUy

when connected with the pelvic bones. They may then

be mistaken for an aneurism.

maqnosis.—ThG above signs will commonly serve to

distinguish a sarcoma from an innocent trunoiu' of bone.

From an inflammatory affection, such as sub- acute

periostitis or osteitis, quiet necrosis, or an abscess m the

interior of the bone, it is sometimes very difficult to

diagnose a sarcoma. The absence of signs of inflamma-

tion, or increased body temperature, ot a>deina and of

pain on pressure, point strongly to the swelling being oi

I sarcomatous natui-e. But these signs may be proseut

in large and rapidly-growing sarcomata, and may be

but faintly marked, or not apparent, in inflammatory

affections. A steady increase of the growth whilst undei

observation, notwithstanding rest and appropriate remedies

for inflammation, the gradual loss of weight and strength,

and the unequal consistency and irregulaT surface ot the

swelling arc more certain indications of its malignancy ,

but puiu'ture with a grooved needle, or even an exp om-

tory incision, may be re.iuired before the nature ..1 the

tuinour can be cleared up. From an aneurism, a pulsating
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sarcoma may be very 'difficult to distinguish, esjiecially

wheu growing from the pelvic bones. In the tumour the

pulsation is not equally expansile over all parts, and
although it may be stopped by pressm-e on the artery

above, the tumom- does not become smaller ; nor is it

felt to refill when the pressure is removed during two or

thi'ee beats of the heart, as in aneurism ; and a bruit, if

present, is not so distinct. Portions of expanded bone,

moreover, may be felt in parts of the tumour, and there

may be glandular enlargement and other general signs of

malignancy. From an inflammatory condition of a

neighbouring joint a tumour of the end of the bone may
generally be distinguished by the absence of signs of

inflammation
;
by the swelling being less regular in

contour than in a joint-affection, and apparently being
connected more intimately with one of the bones entering

into the articulation than with the other ; and by a
careful review of the history of the case.

Treatment.—Periosteal growths, unless the glands are

much enlarged and there is evidence of dissemination
having occurred, call for amputation of the limb, or

removal, if practicable, when growing from the bones of

the head or trunk. Small growths, however, may at

times be dissected off the shafts of the long bones, and
the surface of the bone scraped, gouged away, or destroyed
by the actual cauteiy. Endosteal growths, if small, may
in some cases be enucleated, but usually like the i^eriosteal

variety, call for amputation. In some situations, as in

the head of the radius, the affected portion of bone may
be excised. The treatment of sarcomata of the jaws and
of other sj^ecial regions is described under Tumom-s of

the Jaws, &c.
CABcrNOMA never occurs as a primary growth in bone.

It may spread to the bone, however, from the skin or
mucous membrane, as seen, for example, in some cases
of squamous epithelioma of the leg or lip, or be deposited
there in the course of the general dissemination following
on primary carcinoma of other tissues or organs, as the
breast or liver. In the latter case it is seldom discovered
till after death, unless it gives rise to spontaneous fracture
(Fig. 64). Treatment,—Where epithelioma has spread
to the bone, free and early removal with the knife before
the glands have become affected is the only treatment that
holds out a prospect of success. In the case of a limb,
amputation well above the disease is generally called for

;
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although where the bone is but little involved a free sweej)
of the growth and the gouging away of the underlying
bone may under some circumstances be justifiable.

Glands that have become aft'ected should ha removed
if i^racticable.

Cysts in boxe are rare, except in the jaws. Hydatid
cysts are occasionally met with, but require no special

descrii^tion. The sanguineous or
blood cysts formerly described were
probably sarcomatous tumoui-s in

which hsemorrhage had taken
place.

Anetjeisms ix boxe are occa-
sionally met with, and vascular
erectile tumours consisting of anas-
tomosing vessels, and somewhat
resembling nsevi of the soft tissues,

sometimes occui- in the bones of the
skull. The majority of pulsating
tumours in bone, however, are of

the nature of soft sarcomata.

diseases oe joints.

Synovitis, or inflammation of

the synovial membrane, may be
acute, subacute, or chi-onic.

Fig. 64. — Secondary AcUTE SYNOVITIS.— Cra«e.—Ge-
carcinouia of tlie uerall}^ a slight injua-v, as a spraiii
.shaft of the liumcnis over-exertion of a'joint, or ex-
caus.ng spontaneous

^^^.^ ^^^^ ^^^^ ^
iracture 01 the hone. i i ^ a •±-

"

(St. ]3artholomew's
rheumatic subject. Sj-novitis,

Hospital Museum.) moreover, especially m the knee
often occiu's during an attack of

gonorrhcea, and is sometimes seen

in the earlier stages of syphilis. It is well known as a

sj^mptom of acute rheumatism and pyir'inia, in whicli

latter att'ection rapid suppuration and implication of the

other tissues of the joint occur.

]\tl/i()f()(j/j.—The synovial membrane becomes red and
oongostcd and loses its lustre, the synovial fringes turgid,

and the synovial fluid increased in tjuantity and .slightly

turbid from atlmixture with inflammatory products.

Eesolution may now occur, or the inflammation may be-
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come chronic, or it may spread to the cartilages, bones

&c., and terminate in suppru-ation and the probable

disorganization of the joint (see Acute Arthritis).
_

,S(VAns.—The joint is hot, excessively pamtul, especially

on movement and pressure, and, if the milammation is

very intense, the skin may be slightly reddened, and

the tissues around oedematous. The joint is usually held

flexed, that is, with the capsule and ligaments relaxed,—

the position of greatest ease. Where the joint is super-

ficial the swellmg is well marked, the outline ot the

synovial membrane being distinctly mapped out. iims

in the hnee, the joint perhaps most commonly attected, tue

synovial membrane can be seen extencbng upwards imder

the crui-eus and vasti, and bulging on either side of tne

ligamentum patellfe. The patella itself is raised from the

condyles of the femur, and on making pressure on it tne

fluid is displaced, and the pateUa can be felt to strike

against the condyles {riding of the patella).
_
In the elbow,

the synovial membrane can be seen extending imder the

triceps and on either side of the olecranon ;
m the ankle,

bulging beneath the extensor tendons and behind tne

maUeoH. Feverish symptoms varying m intensity ac-

cording to the severity of the inflammation are generally

present. The inflammation may now gradually subside

or assume the chronic foim. Should, however, suppura-

tion occur, and the other tissues of the joint become in-

volved, the pain, swelling, and oedema increase, and tne

skin becomes of a dusky red, whilst a chill or distinct

rigor ushers in a more severe tjTpe of inflammatory

Treatment.—Th.e joint should be placed at absolute rest

on a spUnt, and the patient, in the case of the hip, knee,

or ankle, confined to bed. In applying the sphnt, care

should be taken that the limb is in the position best suited

for future use should ankylosis ensue ;
thus the knee

should be straight, and the elbow bent at a right angle.

Where the joint has already been drawn into a faulty

position, this must be rectified, the patient being placed

under an antesthetic, as the manipulation is attended

with intense pain. Cold by means of evaporating lotions

or Leiter's tubes, may in slighter cases be apphed to the

joint. When, however, the inflammation is very acute,

half-a-dozen leeches foUowed by hot applications should

be substituted for the cold, with liniments of belladonna

and opium to assuage pain. Where there is much disten-
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tion, and the synovial membrane threatens to give way,
the joint should bo aspirated and elastic i>re8sure aijplied,
or if suppuration occurs, laid freely open and drained
antiseptically. Amputation may be called for isliould the
patient's powers fail under the long-continued suppuration
that at times ensues.
Subacute synovitis.—The term subacute is appHed

to less severe cases of acute synovitis. But as one form
of the disease differs from the other in degree rather than
in kind, and as the causes, symptoms, and treatment are
similar, no special description is requii-ed.
Cheonic synovitis.— ftiMses.- Similar to those of the

acute form of which it is often a sequel. When occm-ringm strumous subjects, it probably nearly always depends
on the presence of the tubercle bacillus, and will be
described under tubercular or strumous disease of the joints.
PatJwlogi/.—The synovialmembrane is slightlv thickened

,

and the synovial fluid increased in quantity ; but there is
little or no change in the cartilages or the other tissues,
though, if the disease is neglected, it may run on to total
disorganization of the joint. At times, the synovial
membrane becomes greatly distended with clear serous
fluid, a condition known as hijdrops urticuli, and in this
state_ it may remain for years without any fui-ther change
ensuing

; or, after long periods, the synovial membrane
may become thickened, and little masses of cartilage
form in its hypertrophied fringes. In other instances
pouch-like protrusions of the synovial membrane may
extend along the muscles and other tissues, often to some
distance from the joint, where they give rise to bursa-
like swellings {JMorrant Baker's cysts).

iSig'ns.—The joint, as in the acute aifection, is swollen,
and the synovial membrane slightly thickened ; but there
is little or no heat, there may be no pain, and the skin is

unaltered in ai^pearance. The patient, however, com-
plains that the joint feels weak and stiff on movement,
but he does not suffer from starting-pains at nights. In
hydrops ariicidi the syno\-ial membrane is greatly dis-
tended but not thickened, and save a sensation of weak-
ness and want of security in the joint on walking, the
afl'cction gives no trouble. In what may be termed the
hnrsal variety of chronic synovitis, in addition to Ihc joint-
aifection, more or less tense fluctuating and translucent
swellings occuir in the neighbourhood of the joint. On
pressure, these swellings become less tense, and some of
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the fimd contained in tliem can at times be forced back

^"^SiS^lTbe indications are (1) to p^^ further

pefsme and couiter-irritation, and (3) to remove any stift-

Pj,. (55. _ Thomas's Fio. 66.-Thonms's bip-joint splint ap-

hip pint splint plied. Patten on sound limb. (Heaths

(front view) with Minor Surgery.)

patten.

ness that may remain on the subsidence of the inflamma-

tion bv passive movements, massage, or the braking down

of fibrous adhesions. Thus, the jomt should be fixed m
an accurately-fitting porophxstic or a moulded leather

splint, or a plaster-of-Paris bandage ;
and the limb, if a

ioint of the upper extremity is affected, should be carried

in a =ling. In the case of the lower extremity the

patient, if unable to lie up, may wear a Thoma.s's hip or

knee splint, according to the joint affected, and be allowed

to get about on crutches with a patten fixed to the boot ot

the sound Hmb (Figs. Go, 6(5, G7 and 68). Pressure may
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be ai32:iliecl hy strapping' the joint with uinnioniacum and
morciuy piaster, or with Scott's dressing, or by means of
a_ ]\Iartin's bandage. Counter-irritation may bo effected
either with the liniment of iodine, small flying blisters, or
the actual cautery. Eest, however, though most essen-
tial in the treatment, should not be continued too long.

Fic!. 67.—Thomas's knec-

joiut splint with foot-

jiicce for extcusioii.

( Heat Ii'sM in 01- S u rgcry
.

)

Fig. C8.—Thomas's knee -joint

splint applied. Patten on
sound limb. (Heath's ]\Iiiua-

Surgery.)

lest the joint become stiff. Should this happen, friction,

massage, and passive movements must be sedulously used,
or if all signs of inflammation have ceased, the adhesions
may bcbrolccn down under an anipsthotic. In the mean-
timo, the i)ati('iit's general liealth must not be noglectcd.
and any constitutional tendency to gout, rheumatism, iV;c.,

should be corrected by ai)propri!itc remedies. During con-
valescence a stay at Buxton, llarrogatc, Wicsliadcn. or
.some other suitable spa may be of benefit. In hyilrvjis

arU'cidi the treatment recommended above may first bo
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perseveringly tried ; this failing the joint may be

aspii-ated and pressure re-applied. should i^iiu it

mav be iniected with iodine, or m very severe cases laid

oSn ^eU washed out, and drained. Where cysts have

Ked in the neighboui-hood of the pint, ^bey should i

pressure fails to cm-e them, be left_ alone. It is not sate

to punctm-e them, for fear of settmg up ^^^PP^^^

the joint, and even a free incision, with antiseptic pie-

cautions, is not devoid of this risk.

Acute akthmtis is the term applied to a genera in-

flammation of all the tissues of a pint. It may begin m

Fro G9 -Acute arthritis of the knee-joint beginning m tl.e

synovial memhrane. The ligaments are almost ^ e«troypd and

the tibia is displaced backwards and outwards Tlie joint was

filled with pus. (St. Bartholomew's Hospital Museum.

)

the synovial membrane, in the articular ends of the bones,

or in the tissues around, but in whatever way it begins the

whole joint rapidly becomes involved m the inflammatory

""'""rhTcauses are very various, and include those given

under acute synovitis. Amongst the most frequent causes,

however, may be mentioned penetrating wounds infective

periostitis or osteo-myebtis, epiphysitis, the bursting of an

Lbscess in the soft parts or in the end of the bone into the

joint, pytcmia, and the continued and the exanthematous

'^'^^Pcdholom/.--The course of the disease differs somewhat

ficcording to its cause and mode of origm. In a typical
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case boginniiig in the sjniovial membrane and running on
to complete disoi'ganization of the joint and suljsequent
ankjdosis the following changes occur:—The inflammation
rapidly spreads from the synovial membrane to the bones
and surrounding soft tissues ; the cartilages are destroj-ed;

the ligaments are softened ; the articular surfaces are dis-

placed by the action of the muscles ; and the joint is con-
verted into the cavity of an abscess (Fig. G9). The cajisule

of the joint now gives way, allowing the inflammatorj'
jDroducts to escape. The soft tissues break down into pus,
and the abscesses open externally, forming sinuses leading
down to the joint. Should the inflammation now subside,

granulations spring up from the denuded ends of the
bones, the two layers of granulations unite, and after

passing through a fibrous stage undergo ossification

{hony anhylosis), leaving the patient with a .stiff joint.

The pathological process by which these changes are

brought about is as follows :—The sjniovial membrane,
which at first apjjears red and injected, rapidly becomes
infiltrated with inflammatory products, and is converted,

together with the adjacent cajjsules, into a thick layer of

granulation-tissue. The inflamed articular ends of the
bones also become infiltrated with inflammatory products,

and jjass tkrough the changes described under rarefying

osteitis. The cartilages thus cut off from their nutrient

supply lose their lustre, and while portions die and are

cast off into the interior of the joint, the rest is invaded
both on its free and deep siu-face by the granulations

derived from the synovial membrane on the one hand, and
from the articular end of the bone on the other. As the

result of this invasion, the cartilaginous matrix liq\iefies,

and the cartilage cells proliferate, while the brood of

3^oung cells thus formed in part coalesce with the cells of

the invading granulation-tissue, and in part escape into

the joint in the form of pus. After the inflanmiatory

products have escaped, should the inflammation subside,

the layers of granulation-tissue, which sju-ing \\\) fi'om the

surface of the bones that have been denuded of their

cartilage, come into contact, and miite in the way
described under union of the soft ]3arts by tlie thii-d

intention. Ossification subsequently ensues. Under less

favourable circumstances the inflammation may assume

a septic cbaracter, and tlie abscesses around the joint

burrow widely among the muscles and othi'r soft tissues.

Or the poriosteun or the medulla of the bones may
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become involved in the septic inflammation, and ex-

tensive caries or necrosis ensue. The septic productsmay

become absorbed, and the patient die of saprcemia or

pytemia, or snppni-ation may continue and death result

from hectic or lardaceous disease.

Si„ns.—The disease may begin like an ordinary attacK

of synovitis, but the pain soon becomes intense and

agonizing on the least movement, the heat more marked,

and the skin often covered by a blush of redness. Ihe

swelling at first takes the form of the synovial membrane

but soon becomes general, and the joint assumes a flexed

position In the meantime the constitutional disturbance

is severe, the temperature high, th^ pulse rapid, the

tono'ue furred, and a chill or rigor may perhaps occur.

Painful startings of the joint now set m, m consequence

of the reflex irritation of the muscles ;
abscesses form and

make their way to the surface, and burrow in the tissues

aroimd • and the joint- surfaces become displaced from

each other (Fig. 69). After the abscesses have opened,

the inflammation may subside, probably leaving the joint

stiff; or the patient may die of septic poisoning or of

exhaustion. . , ,i l n ,

The Treatment at first should be similar to that ot acute

synovitis ; but should suppuration set in, the joint must

be freely opened and antiseptically di-ained, and aU

abscesses that have formed around treated m the same

manner. When effectual di-ainage cannot be secured

continuous irrigation or immersion in a hot bath may be

tried. If septic poisoning or exhaustion tlii-eaten life,

amputation must be performed.

Epiphysitis is an inflammation of the soft gro-wmg

tissue between the shaft and the epiphysis ; it is therefore

necessarily confined to the young, and is of most frequent

occurrence under the age of ten. It may be acute, sub-

acute, or chronic, and may or may not involve the

neighbouring joint. The epiphyses most often affected

are those of the hip, knee, and shoulder, but several may
be implicated at the same time, or one after the other in

rapid succession.

Cause.—Slight injuries, tubercle, struma, infective

micro-organisms, and sepsis as from the absorption of

septic poison after ligature of the umbilical cord.

Putholorjy.—The inflammation as a rule terminates

rapidly in suppuration, in which case either the articular

cartilage may be perforated and the pus escape into the
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jomt sotting up acute arthritis, or the epiphysis may
become complotely cut oft' froui the diaphysis and form, as
in the case of epiphysitis of the upper end of the femur, a
loose sequestrum in the interior of the joint. In less acute
cases the inflammation may subside without suppm-ation
ensuing, under which circumstances premature sjmostosis
may take phico betAveen the diaphysis and epiphysis, and
the growth of the bone at the affected end "be tlius
arrested. The chronic cases may also terminate in sup-
puration and destruction of the joint; but if this does
not occur, the prolonged vascularity may lead to increased
nutritive changes, and instead of growth being aiTested
by premature synostosis, the bone may be increased in
length.

Hyviptonis.—Severe constitutional disturbance
;
swelHng

of the end of the bone
; tenderness, heat, and sometimes

redness of the skin; stiffness and fixicHty of the joint;
pain, increased on movement; and ^jrobably, later,' signs
of acute arthritis, grating of the epiphysis on the dia-
physis, and if the capsule of the joint biu-sts, the foi-ma-
tion of a large abscess in the limb. In the chronic foi-m
the signs are those of the early stage of strumous joint
disease.

The treatment consists in placing the Hmb in a coiTected
250sition on a splint, the application of a few leeches, and
free incisions down to the epiphysis with antiseptic pre-
cautions as soon as there are signs of suppuration. Should
it appear probable that pus is contained in the ejiiphvsis
the latter should be cautiously perforated. If the joint,

notwithstanding this treatment, becomes aft'ected, it'must
be laid freely open and drained antiseptically, and anv
sequestrum that may be jiresent removed.

CjIEONIC tubercular or STRUJIOrS ARTHRITIS, also
called tumor albus or white swelling, ]iulpy degenei-a-
tion of the s^Tiovial membrane, and fungous inflammation,
is characterized by a gradual enlargement of the joint,

unaccompanied by redness or much increase of synovial
seci-etion. It begins very insidiously, is chronic in its

course, and is prono to end in total disorganization of the
joint. Though most frequent in the young, it may occur
at any a.ge.

CdUfies.—It is generally attributed to some slight injury
of the joint, occurring in a strmnous or unhealthy subject

;

but fre(|uently no history of any such injury is forth-
coming. r>y many ])athologists it is believed to dcjicnd m
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some way upon the i3resence of the tubercle bacillus which

has gained admission to the sj'stem in the way described

under Tubercle. It is a fact that the tubercle bacillus,

when carefully searched for, can generally be found in

the diseased tissues of the joint; but whether in such cases

it is the cause of the disease, or the diseased tissue itself

merely forms a suitable nidus for the growth of the

bacillus, is still perhaj)s open to question.

Pathology.—The disease may begin either as a chronic

inflammation of the synovial membrane, or as a funga-

ting caries of the articular ends of the bones ; in the former

case, the synovial membrane which first appears red and
injected, gradually becomes thickened and o^dematous,

and ultimately pulpy and gelatinous and in places fatty

looking. The synovial fluid in the meantime becomes
turbid or muco-pui'ulent, but is rarely much increased in

quantitj'; the synovial tufts, at first soft and fiocculent,

gradually assume the form of spongy granulation-tissue,

and grow over the cartilage from the sides till they com-

pletety cover it, " lying over it like a veil." Prolongations

from this veil of granulations, compared by Billroth to the

roots of ivy penetrating a wall, insinuate themselves into

and spread in all directions through the cartilage, which
they ultimately destroy, and then in hke manner invade
the bone. The granulation-tissue may also make its way
between the bone and the cartilage, and unite with that

derived from the sjnovial membrane, thus leaving por-

tions of cartilage loose between the two layers of granula-
tions. At the same time, fungous granulations derived

from the synovial membrane may invade the tissues

around the joint, and undergoing caseous or fatty

degeneration in places, break down into abscesses which
may open both externally and into the joint, leading to

the production of sinuses and fistulfe. The ligaments
being thus softened and destroyed, allow the articular

surfaces to be dislocated by the contraction of the muscles

;

whilst the muscles and bones themselves, partly from want
of use and partlj^ from the debilitating nature of the
disease, imdergo atrophy and fatty degeneration. When
the disease begins in the hone it takes the form of a rare-

fjdng osteitis, the fungating granulations invade the
deeper surface of the cartilages, perforate them, and then
set up the changes in the synovial membrane and other
tissues described above. Tlie minute changes which occui"

diiring the above-mentioned phenomena are those already

w. s
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described under iuflamniatiou. All that need be repeated
hero is, that the syuovial membrane, ligaments, and in

places the sui'rounding tissues, become infilti'ated with
small cells, and ultimately converted into a layer of

vascular granulation-tissue ; that the cartilage-cells pro-
liferate whilst the matrix undergoes softening and lique-
faction ; and that the articular ends of the bones are
eroded and destroyed in the way desciibed under Caries.

In places in the granulation-tissue are found non-vascular
areas, consisting of tubercle nodules, in which the tubercle
bacillus has been found. It is the presence of these
nodules and of the bacillus that has led to the belief that
the disease is of tubercular origin. In the early stages
under ajai^rojiriate treatment the inflammation may sub-
side, and the joint resume its normal condition. After
the cartilages, however, have been destroyed, such a
favourable ending is of course impossible, and all that can
be hoped for is, that the layers of granulations covering
the denuded bones may imite and ankylosis ensue. The
dangers to be apjirehended are that the tubercle should
become disseminated, lighting up phthisis, meningitis,

&c. ; or that long-continued suppuration should induce
hectic, exhaustion, or lardaceous disease.

Signs.—The disease is generally chronic, often lasting

for years. It usuallj' begins very insidiously : there may
be some slight stifJness of the joint, attributed perhajts to

a trivial injury, or in the ease of the lower extremity a

slight limp in walking. The joint may be held in a

slightly-bent position, and the range of flexion and ex-

tension may be somewhat restricted. Occasionally the

disease is ushered in by an acute attack of synovitis. At
first there may be little or no swelling, or the swelling

maj' take the form of the synovial memln-ane ; but as the

disease advances, it becomes general and uniform, so that

the points of bone about the joint become obscui-ed. The
wasting and atro^jhy of the tissues of the limb, however,

give the articular ends of the bone the appearance of

being considerably enlarged. In the meantime, there is

no redness of the skin ; hence the name iitmoj- allnis, or

w/iitc. aweUiiKj. Pain at first may be :i1)sent, or only

present on movement of the limb, but gradually increasos

till the patient, in the case of the lower extremity, is

prevented by it from walking. There is usiially but little

heat. In this condition the joint may remain for many
months, and under apjn'opriate treatment the disease may
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completely subside. If neglected, however, the articular-

surfaces of the boues, as the ligaraents become softened, are

slowly displaced, and painful startings of the limb at night

indicate that the bones are involved. Now tenderness

followed by fluctuation may be detected at one or more-

spots ; the skin becomes red in these situations ; and the

abscess if not opened, bursts externally, allowing of the

escape of curdy pus. Thus, hy the formation of succes-,

sive abscesses, the tissues around the joint are slowly-

imdermined, and sinuses and fistulcB are formed. The
general health becomes more markedly affected, and
although even now the sinuses and fistulas may heal and
the patient ultimately recover, suppuration as often con-

tinues, hectic sets in, and the patient dies of exhaustion,

or succumbs to phthisis or lardaceous disease.

The treatment must be both local and constitutional.

;

The local indications are (1), to place the joint at absolute

rest in a position in which it will subsequently be most
useful should ankylosis occur; (2), to keep it at rest, not

only till all signs of the disease have disap^Deared, but
for some months afterwards, to prevent a relaj^se

; (3), to

open and drain antiseptically any abscess that may form,

.

or fully expose the cavity of the joint and remove the

diseased tissues; and (4) in advanced and intractable cases

to save the patient's life by the sacrifice of the limb. For
keeping the joint at rest, splints maybe employed similar

to those mentioned under chronic synovitis ; and in the

case of the lower extremit}^ where there may be flexion,

of the hip or knee, the patient should be placed in bed,

;

and extension made by a stirrup, weight and pulley, or.'

by Bryant's double splint (Fig. Ii38), till the deformity
has been overcome. The time the splints should be'

worn will vary in each individual case according to the
progress of the disease. Eoughly, it may be said that
they will generally be required for many months,-
perhaps for several years, and that they must be worn
three months after the disease has ceased. The consti-

tutional means which must be adopted, are those that
have already been described under the treatment of Struma
(p. 54). Should the disease progress in spite of treat-

ment the joint may be freely opened and the diseased
synovial membrane scraped or cut completely away
(arthredomy), or if the cartilages and articular ends of the
bone are found much diseased, the joint excised. Where
however abscesses and sinuses have formed and notwith-
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standing antiseptic drainage the patient is becoming
exhausted hy long-continued suppuration and hectic, or

where signs of incipient phthiHi.s oi' lardacoou.s disease are

becoming manifest, the question of amputation must be

raised.

TUBEECULAK OB STRUMOUS DISEASE OF THE HIP,

though essentially similar to strumous diseai-e of other

joints, requires separate mention, as, owing to the depth

and conformation of the articulation it is attended with

special symptoms, and calls for certain modifications in

the method of treatment.

Signs.—In the early stages there is slight lameness,

some limitation in the range of movement of the joint,

generally pain, and often quite early some atrophy and

wasting of the miiscles. The pain, though at times

severe, is more frequently shght, and may only be elicited

on making certain movements of the joint. It may be

felt in the hip, or as is commonly the case, be refeiTed to

the knee or to other parts supplied by the obtru-ator

nerve, as the inner side of the thigh. At times it may be

felt in both hip and knee simultaneously. The joint is

slightly stiff, not only on flexion and extension, but also

on rotation and on abduction and adduction, especially in

the semi-flexed position. There is often some fulness

about the front of the joint, loss of the gluteal fold, and

perhaps tenderness on pressure. The joint becomes at

first slightly flexed, everted, and abducted, i.e., it assiimes

the position in which the ligaments of the inflamed joint

are most relaxed—the position of greatest ease. In order

to bring the flexed and abducted limb to the ground, the

pelvis is depressed on the affected side, and hence the

bmb appears when placed parallel to its fellow slightly

lengthened (Fig. 70, A and b). Later, the joint becomes

further flexed; but inverted instead of everted, iind

adducted instead of abducted, a change of position which

has been varif)usly attributed to erosion of the posterior

part of the acetabulum, a yielding of the ligaments, or

exhaustion of the external rotator and abductor muscles.

To overcome this position of adduction ift which ihv limb

is useless, the pelvis is raised on the alfcctcd sid(\ so that

the limb if brought parallel to the other, iiow a]i].ears

•slightly [shortened (Fig. 70, c and d) in place of being

lengthened. "Whilst the po-sition of abduction and adduc-

tion is overcome bv d('])rcssing or raising the pelvis

respectively on the affected side, i.r.. by laterally bending
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the lumbar spine, flexion is overcome by ro lmg^blie pelvis

forward, i.e., by increasing the normal l^™bai cuive

Hence when the patient is laid on his back and tbe limbs

are brought down parallel to each other, there is always

considerable lordosis of the lumbar spme (Ing. 71),

Pio 70 —To sliow tlie eflects of abcUiction (a), and adduction (c)

in caiisin- apparent lengthening (b), and apparent shortening (dJ

of the limb in hip-joint disease, when tlie affected limb is placod

parallel to the opposite limb.

7l._To show the lordosis of the lumbar spine when the limb

is placed in the straight position, p. Psoas muscle.

Fi«. 72.—To show effect of flexing the limb on the lumbar lordotic

ciii-ve. p. Psoas muscle.

which, however, disappears on flexing the affected limb

to the angle at which it is held flexed by the contracted

muscles (Fig. 72). Later in the disease real shortening

ensues, owing to the destruction of the joint and the dis-

location of the head of the bone on to the dorsum of the

ilium. Finally sinuses may form about the joint and the

disease may progress in the way described under Tuber-

cular Arthritis in general.
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TreoiJ'mcn!!.—As regards constitutional troatmentnothing
need be added to what was said on pjj. 2.j!J. The in-
dications for the local treatment are similar to those
for strumous disease of the joints generally

; but require
certain modifications in the methods of carrying them out.
Thus if the symptoms are acute the patient should be
placed m bed, and extension made by the stirrup, weight
and pulley in the direction in which the joint is displaced,
the hmb being gradually brought down in this wav to a
straight position. If the child is restless a long 'splint
should be placed on the opposite limb to keep him from
rolling to one or other side, whilst the foot of the bed
should be raised by blocks to prevent him slii)ping down,
or Biyant's double splint may be used with gi-eaf advan-
tage m some cases (Fig. 158). Subsequenflv, or at once in
subacute cases, a Thomas's splint (Fig. 65) should be
applied, and after the limb has been brought into the
straight position, the patient may be allowed to get about
on crutches. If in spite of treatment, the disease pro-
gresses, and pus forms, early incision and drainage, the
excision of the head of the 'bone and scraping away of
the diseased tissues, or in very inti-actable cases amputa-
tion at the hip joint may become necessary.
Chronic osteo-.ajithritis, also called rheumatoid

arthi'itis, or arthritis deformans, is an incurable and pro-
gressive disease leading to great deformity and at tunes
to complete disablement of the joint. It is characterized
by gradual degeneration and destruction of the cartilases,
eburnation and alteration in the shape of the articular
ends of the bones, and formation of nodular osteophytes
in the fibrous tissue around the joint. It is a disease of
middle and advanced life, and may be confined to one or
more of the larger joints—the hip, knee or shoulder
{mon arthritis), or it may affect many joints, including the
smaller articulations {pohiarticuhir rhcumalism). Though
most frequently met with in the joints of the extremities,
it may affect other joints, as those of the lower jaw,
spine, &c.
The muse is not known. The disease, however, has

been attributed to deficient or perverted innervation,
de]ircssing nervous inlluences, (exposure to cold and damp,
improper feeding, insufficient clothing, etc. At times a
slight injury jippears to be the deteniiining cause.

I'athdhigy.—The disease is variously believed to begin
as a chronic inflammation of ilio synovial membrane, a
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fibroid deseneratioia of the cartilages, or as an inflamma-

tmv afeion of tlie ligaments. In whichever way it

Fio 73.-Cbronic osteo-arthritis of the kncc-jomt The articn ai

•

surface of the tibux is shown in the upper part of tl>e figiu'e •
tb

patella is turned down. (St. Bartholomew's Hospital Museum.)

cartilage cells. Thus it will bo perceived that the pro-

cess by which the cartilages are destroyed m chrome

osteoirthritis differs materially from the so-called

rrlceration of cartilage which occurs m the mflammatoiy

oint-affections previously described, and m which the

Latrixrmdergoes liquefaction and softening consequent,

upon its invasion by the granulation-tissue derived from

the synovial memln-ane and bone. In chronic osteo-

arthritis the synovial membrane, at first dry, becomes

slio-htly thickened and vascular, and moderately distended

with turbid synovial fiuid, which at tunes resembles tram

oil In the" meanwhile the synovial fringes become

hvpertrophied, and assume the form of pedunculated pro-

cesses, often containing little masses of cartilage oi' bone

These little masses may subsequently become, detached

and form loose )bodies in the joint (Fig. /3). Iho
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articular surfaces (,f the bono become smooth, hard
pohshod, oburnated or porcellaneous in aj.pearanco andvaiiously altered in .shape- changes apparently dej.endingm part on irictiou and mechanical pressure. an,l in parton the formation of new bone in the cancellous spaces,whereby the bone is rendered harder an.l is capable iri
consequence of receiving a higher ]jolish. Whilst how-
ever, new bone is being formed imm..diatelv beneath the

Fig. 74.—Clironio osteo-arthritis of the Iiip. (St, Uavtholoiaew's
Hospital Jluseuin.)

polislied surface, rarefaction and atrophy are going on a
little deeper in the bone and lead to the .shortening and
distortion so commonly observed. Hence, foi- exani])lo.
the flattening and enlargement of the acetabulum and'
glenoid cavity, and the absorption of the neck and llattcn-
ing of the head of the femur and humerus, seen in
pstco-arthritis of the hi]) (Fig. 74), and .shoulder rcsjicct-
ively. At times the new l)ono in the cancellous si)acos
and ILavnrsiau canals is not formed as (piickly as the
polished layer of bone is worn away, and the o]inn ends
of the enlarged Haversian canals give the articular
.surface ;i worm-eafen !i]i])earanc(\ In the moantinii^ ont-
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o-rowths of cartilao-e take place around the articular sm--

faces and undergo ossification, forming the low nodu ar

flattened osteophytes and the "lipping" ot the articular

ends of the bone so characteristic of the disease. |J«siti-

cation may also occur in the ligaments, tendons, and other

soft structures around.
. , n •< i

S/^;(s._When the disease is fully established it may be

known by pain, increased on movement, and often worse

at night and during changes of the weather ;
a charac-

teristic creaking and harsh grating felt on moving the

johit ; the detection of masses of bone around : the limita-

tion of the movement of the joint; and absence of heat

and redness. In the hip there may be eversion, shorten-

ing and much lameness ; in the knee, swelling and

thickening of the synovial membrane, and deformity of

the patella ; and in "the shoulder, enlargement or displace-

ment of the head of the bone. In the hip the disease may

closely simulate intracapsular fracture of the neck of the

femui- ; in the shoulder, dislocation of the humerus. (See

Fracture of Femur and Dislocation of Shoulder.)

Treatment.—K\i\io\\gh. the disease cannot be cured, and

may get steadily worse as the patient grows older, much

can be done in the way of relief. Thus the whole body

should be warmly clad, the diet carefully
_

regulated,

stimulants prohibited or restricted in quantity, and a

periodical visit paid to such spas as Buxton, Harrogate,

J3ath, Wiesbaden, Aix-les-Bains, or Wildbad. Locally,

massage, friction, and passive movements, should be from

time to time employed; the joint should be enveloped m
wool or flamiel, but should not be kept at rest on a splint,

since this will only tend to increase the stiffness. In the

way of drugs, cod -liver oil, iodine, iodide of potassium,

arsenic, and guaiacum, are of the most service. Fumiga-

tions of sulphur are recommended for relieving the pam.

Ciiaiicot's disease is an affection of the joints closely

resembling osteo-arthritis. It is believed by some to

depend upon degenerations in the spinal cord (locomotor

ataxia) and therefore to be the result of trophic changes

in the joint. Others, however, regard it merely as an

osteo-arthritis occurring accidentally in a patient the

subject of locomotor ataxia. The pathological changes

are similar to those already described under osteo-arthritis,

but the destruction of the joint is more marked. Briefly

they may bo said to consist in erosion of the cartilages,

softening of the ligaments, grinding away of the articular
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sm-facos and often of the contiguous portions of the shaft
of the bone, induration of the remaining portions of the
aiticular surfaces, thickening and at times pouchings of

the synovial membrane, and formation of osteophytes
around. Suppuration is veiy rare. These changes may
affect one j oint only, or may occur successively in several
joints.

The signs in a typical case are as follows:—Sudden
swelling of a joint, usually without much pain or any
marked signs of inflammation, followed, on the subsidence
of the swelling, by pretei-natural mobility, and the fonna-
tion of jjrocesses of bone about the articular .surfaces and
in the surrounding muscles and tendons. There is gi-eat

deformity, but not much pain either on movement or

handling. Along with the local .signs there are generally

symptoms of locomotor ataxia, such as an unsteady gait,

a tendency to fall on placing the feet together with the

eyes closed, a jerking movement of the limbs, absence
of the patella-tendon-reflex, lightning pains, spasmodic
muscular contractions, local auajsthesia and sweating of

the limbs, loss of response of the pupil to light but no loss

of power of accommodating for near objects (the ArcjiiU-

Rohertson test), sometimes optic neuritis, bladder troubles,

and loss of sexual power. The joints most often affected

are the knee, hip, and shoulder. In the tarsus the bones

on the subsidence of the swelling of the synovial mem-
brane, though at first felt to be loosened by the softening

of the ligaments, may ultimately become ankylosed.

Treatment.—Bej'ond keeping the part at rest during an

acute attack, and adojiting the same general treatment as

is appropriate for osteo-arthritis and locomotor ataxia,

little can be done. To relieve the pain antipyrin and
antifebriu may be tried. Suspension has at times been of

service.

Loo.se bodies in a joint maybe formed iji .several ways,

of which the following are the chief:— 1. by the pro-

liferation of the cartilage cells that normally exist in the

.synovial fringes, and the subsc(iucut detachment of the

little mass of cartilage so formed through the rupture of

its peduncle in the movements of the joint (l-'ig. 7'))

;

2, by thickening or hy]i('rtr()]>hy of a ,'>ynovial fringe, or

by extrava.'^ation and .sTib.'^ei|nent orgiini/.alidn of bhuul in

u synovial fringe, detachment occurring in a manner .similar

to that in the former case ; 3, by necrosis of a portion of

the articular cartilages; and 4, by chi]i]iing off of a
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portion of the articular cartilage clm-ing some injiiry to

the ioint. Loose cartilages are most commonm the knee,

but may be met with in any joint. They are generally

single, but may be multiple, and vary m size from a pea

to a walnut.
. j. ^

Sijmptorns.—The chief symptom is pain, due to the loose

body slipping between the"ligaments and articular surfaces

dui-ing the movements of the joint. In the knee this

Fig 75.—The formation of a loose cartilage in a joint. A little

mass of cartilage attached by a islender stalk. (St. r.aitholo-

mew's Hospital Museum.)

occurs during flexion, and on the patient attempting to

straighten the joint the loose body, by forcing the

articular surfaces apart, stretches the ligaments, and thus

gives rise to a sudden and excruciating pain, perhaps so

severe as to cause him to fall. At times the loose body

remains fixed between the articular .surfaces, the patient

being then unable to straighten his hmb. Such an

attack may be followed by synovitis. On examination

the body may often be felt somewhere in the synovial

pouch, probably on the outer side of the joint in the case

of the knee. If attached, its movements will be limited,

but if free it can frequently be made to move round to the

opposite side of the joint. It may perhaps disappear by
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passing into some of the synovial I'ecossos, though it can
generally bo felt again on moving the joint.

Treatment.—If the loose body gives lise to little or no
trouble, and can be easily fixed by a pad and bandage or
knee-cap, it should not be interfered with ; nor .should any
operation be undertaken where the jtnnt is disoi'ganized
by ostco-arthritis, or where the synovial membrane is

studded with masses of cartilage. Under other circum-
stances the loose body should be removed. This may be
done either by the direct or the inducct method. The
former consists in transfixing the loose cartilage by a
strong needle on a handle thrust through the skin," so
that the loose body may not slip away or be lost during
the operation, and then cutting down on the capsule, and
when all bleeding has been stopped, opening the joint.

The body if loose will generally slip thi'ough the
opening ; if attached, its pedicle must be ligatured and
divided. The operation should be performed with the
strictest antiseptic precautions, and the patient jsrepared

by a week's rest in bed in the case of the knee with his

joint on a splint. The splint should be continued after

the operation, or the joint placed in a plaster-of-Paris

bandage till the wound has healed and all fear of inflam-
mation has passed. The indirect methud consists in

incising the capsule subcutaneously with a tenotomy
knife, forcing the loose bodj^ through the incision into

the connective tissue around the joint, and then either

allowing it to remain there permanently, or removing it

after the hole in the capsule has healed. The oi:ieration

is difficult to perform, and since the introduction of anti-

septics possesses no advantage over the direct method.
Ankylosis or stiff joint may be divided into the

fibrous and the houy. A spurious form of ankylosis, due
to the contraction of the surrounding muscles or of

cicatrices after burns, may also occur, but is gcnerall_y

associated with some amount of fibrous ankylosis.

Fibrous ankylosis, also called ligamentous, or by some
authors, false, in contradistinction to the bony Avhich they
then term true, is the union more or less complete of the

articular surfaces of the joint by fibrous tissue. Thus,
it may consist of— 1, a more thickening of tlic ca]isiile

;

2, a thickening and shortening of the ligaments ; o. the

formation of fibrous bands within the joint ; -4, the

partial removal of the cartilages and the union of tlie

bones by fibrous tissue ; and the above conditions
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yaiiously combined. It may be the result oi ,iomt-

disease, or of keeping an inflamed joint m too long a state

of rest. Sometimes it may terminate m bony ankylosis.

Bony anh/losis is the firm union of the articular ends

of the joint by bone. It is often a further stage of the

fibrous variety. The articular surfaces may be uJiited

evenly and uniformly, or by irregular bridg'es of bone,

or partly by bone and partly by fibrous tissue, ihe

union may occur with the articular surfaces m contact m
either the extended or the

flexed position, or at an angle

between the two (Fig. 7G)

;

or it may occui' -with the

articular surfaces dislocated

from each other. The way
in which it is produced has

already been described under

Arthritis: all that need be

repeated here is, that in

strumous disease, ankylosis

and caries may often be ob-

served at the same time.

The signs of ankylosis are

obvious— ?'. e. , the j oint is stiff.

It only remains to diagnose

the fiiorous from the bony.

In the former there is slight

movement, and generally

pain ; in the latter neither

movement nor pain. In some

instances, however, as m
ankylosis of the shoulder and hip, it maybe necessary to

place the patient under an anfEsthetic, as the joint may be

held so firmly by the contraction of the muscles that the

fibrous may simulate the bony form, and again, although

bony ankylosis may exist, the revolving of the scapula

and pelvis on the trimk may make it appear that there

is some movement in the affected joint.

The treatment will vary with the nature of the anky-

losis. In the spurious form something may often be

done by dividing the cicatrices, or by freeing the parts

by a plastic operation, though in such cases the treat-

ment is seldom very hopeful. In the fibrous Jorm an

attempt should be made to restore the natural movements

of the joints—(1) by manipulation, friction, and passive

Fig. 76.—Bony ankylosis of

tlie liip. (St. Bartholomew's

Hospital Mnseum.)
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movements
; (2) by forcibly breaking down the adhesionB

under an anai.sthotic, at the same time dividing any
tendons that may offer resistance ; or (.'3) by gradual ex-
tension by a weight and pulley, or some form of cog-
wheel or screw apparatus. Au attempt to break down
adhesions, however, should on no account be made whilst
any signs of inflammation remain, and after the opera-
tion the limb should be placed on a splint for a few days,
and cold by means of Leiter's tubes or an ice-bag applied
to prevent inflammation. Bony ankylosis, with the limb
in a good position, is often the best result that can be
hoped for after the disease of the joint has reached a
certain stage. Bvit in some instances an operation may
be required to restore movement, or to rectify a faulty
position. Thus in an ankylosed elbow especially when
fixed in the extended position, excision of the joint
should be practised. In a bent knee, a wedge-shaped
piece may be removed, or an osteotomy done. In the hip,
subcutaneous osteotomy of the neck of the femui- or of
the shaft just below the trochanters may be undertaken.
In the shoulder, no operation as a rule is required, as the
movement of the scapula on the trunk is very fi-ee.

When ankylosis is accompanied by much wasting 'of the
limb, amj^utation may be necessary.

NErii.LLGiA OE JOINTS.—Pain of a neui-algic character
unassociated with heat, redness, swelling, or physical signs
of organic disease, is occasionally met with "in one or
more joints, especially in young women of the neuro-
mimetic temperament. They are very difficult cases to
deal with, and should receive the greatest care and
attention, lest an erroneous diagnosis be made. Nearly
all varieties of organic joint-disease may bo simulated';
thus, there maj' be pain on movement, or some slight
redness and heat of the part, or fixity of the joint. The
pain, however, is generally superficial, and is not in-
creased on movement of the joint if the patient's atten-
tion in the meanwhile is otherwise engaged ; the redness
and heat will often bo found on enquiry to be due to

previous friction or the use of irritants ; and under an
anresthetic the rigidity of tho joint completelj- disa])peai"s,

its movements then being found to be free, smooth, and
natural. Further, on recovery from the anaesthetic, tho
rigidity does not return until tiie patient again dii-ects her
attention to tho joint, wlieroas in organic disease it

returns as soon as the muscular relaxation ceases. The
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treatment consists in tlie employment of the ordinary

remedies fer neuralgia, botli locally and internally.

Where the patient is of a neuro-mimetic temperament

and organic disease is simulated, appropriate hysterical

treatment must be adopted. See a worlc on Medicine.
_
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scraping or cutting away the whole of the diseased

synovial membrane, after the cavity of the joint has been

fully exposed by some such incision as that employed m
excisions. It is a useful addition to our methods of

treating diseased joints, and appears to be especially in-

dicated for those cases in which the disease is too far

advanced to yield to the ordinary plan of treatment, but

has not as yet, or at least only to a slight extent, in-

volved the cartilages and bones.

Excision or resection of joints consists m cutting

away the articular sui-faces of the bones entering into

the affected joint, or in removing a portion of bone where

osseous ankylosis has taken place. When excision is

done for disease it may be said here to prevent repetition

that the whole of the diseased synovial membrane should

be cut or scraped away, as should also the hning mem-
brane of any sinuses that may be present. Excision may
be required for severe injury or for intractable disease of

the joint. Space does not permit of the discussion of the

various conditions under which excision should or should

not be performed, but it may briefly be stated that it

should not be undertaken— 1, when the disease is acute;

2, when there is much destruction of the bones, or

riddling of the soft parts with sinuses ; 3, when there is

much atrophy of the bones and muscles; 4, when the

patient is under the age of ten or over that of thirty, as

in the former instance, the epiphyses are liable to be

removed, and the growth arrested in consequence, and

in the latter, the powers of repair are usually insufficient

to ensure sound healing and a subsequently useful limb
;

i), when there is lardaceous disease or signs of phthisis,

or other organic mischief; and 6, when the patient's

condition is such that the excision would probably be

attended with long-continued suppuration and conse-

quent exhaustion or lardaceous disease. Under most of

the above circumstances amputation is generally indi-

cated. Excision is usually attended with the best suc-

cess in the elbow, and here it may be done at a later

period of life than that assigned above as the limit. In
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the shoulder, elbow, and -wrist, fibrous ankylosis is aimed
at in order to secure a movable joint; in tlie liip and
knee, firm bony union is sought in the most useful
position of the limb, which is that of extension.
Excision of special joints.—The shouldek.—Ex-

cision of the .shoulder is generally practised for gunsliot
injuries and for innocent tumoui's in the head of the bone.
It is seldom performed for disease of the joint, as an
equally useful joint may be obtained by osseous ankjdo.sis.

It should never be done for osseous ankylosis, as the
movements of the scapula on the trunk are so free, that
they compensate to a great extent for the fixed condition
of the joint, and little would bo gained by the operation.

The operation.—Make an incision from the acromion
through the substance of the deltoid down to the bone

;

detach the long tendon of the biceps from its gi-oove, and
give it to an assistant to hold aside with blunt hooks.
The arm being rotated inwards, divide the teres minor,
infraspinatus, and supraspinatus tendons at their- inser-

tion into the bone. The arm being next rotated outwards,
divide the tendon of the subscapularis, and the head of the

bone can be jDushed out of the incision. Separate the

periosteum as far as is necessary, place a retractor behind
the neck of the bone to protect the soft jjarts, and .saw it

across. Bring the wound together by .suture, place a

drain-tube in the lower part and dress antiseptically.

The elbow may be excised for chronic disease of the

joint, grm.shot or other injiuy, and osseous ankylosis.

(Some surgeons only recommend excision for ankylosis,

when the elbow is fixed in a faulty position. The opera-

tion, however, is attended with so little risk, and the

advantages of a movable elbow are so great, and the results

so good, that others unhesitatingly excise the joint in

whatever position it may be fixed. The operation may bo
performed in several ways; but that by the single vertical

incision {Lcinr/enhecl-'s) is undoubtedly the best and the

one most frequently practised. Make a vertical inci.sion

about five inches long over the back of the joint, begin-

ning about two and a half inches above the olecranon, and
carry it over this process and down the ridge on the ulna

for the same distance. The incision should extend in its

whole length down to the bones. Cut into the jomt above

the olecranon and clear the condyles of the soft tis.sucs by
keeping the edge of the knife in contact with tlio bone,

taking special care not io injure the ulnar nerve beliind
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the internal condyle. Divide the Meral Hg-nienK

whilst the assistant strongly flexes the joint to loice the

bones out of the wound, free them from their i-emammg

connections, and saw off the olecranon, the head of the

radius, and the lower end of the humerus, steadying the

parts with the lion forceps. If possible, the coi;ono d

process of the ulna and the tubercle of the radius should

not be removed, and the shaft of the humerus not en-

croached upon. Preserve the connection of the anconeus

with the triceps, as better extension of the arm will be

thus obtained. Unite the wound by sutures, after insert-

ing a drain, and place the Hmb on a splint in the flexed

nolition. Callender's splint is one of the best tor the pur-

pose, as it permits of passive motion not onlym the direc-

tion of flexion and extension, but also m that of pronation

and supination, and that without remoNang the arm from

the splint. It also allows of the limb being slung by

nuUeys from the ceiHng, which is much more comfortable

for the patient than placing it on a pillow. lassiye

movements should be begun at the end of the first week,

the aim of the surgeon being to obtain a movable joint.

The v^'kist may be excised for chronic cLsease ot tne

wi-ist and carpal joints. The operation is very successful

in suitable cases ; these however are rarely met with,

as if the disease is extensive, it is as a rule better to

amputate, and if limited, gouging away the diseased bone

will generally suffice. The operation usually done is that

now known as Lister's. It consists in removing all the

bones of the carpus, the bases of the metacarpal bones,

and the lower end of the radius and ulna, the incisions

being so planned as to avoid cuttmg the numerous

tendons surrounding the joint and the radial artery. As

the operation is rarely performed, further details will not

^'^THifiap may be excised—(1) when the head of the bone

has become necrosed, and lies loose in the jomt; (2) when

suppuration continues in spite of free drainage and antisep-

tics
; (3) when in addition to suppiu-ation the head of_ the

bone is dislocated, and the limb cannot be placed m a

useful position. Excision should not be done when there

is extensive disease of the pelvis or femur, or signs of

lardaceous disease or of phthisis. Under these circum-

stances amputation is the only resource. For ankylosis m
a faulty position subcutaneous osteotomy of the neck of

the femur or of the shaft of the bone below the trochanters

w.
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IS preferable to excision. Tlie operation.—1. 13y the
'posterior incision. Make a slightly curved incision about
lour inches long behind the great trochanter, and after
dividing the glutei, open the capsule, insert the finger,
and with this as a guide, saw through the neck of the
femur with Adams's saw, or Gowan's osteotome, and re-
move the head thus detached with sequestrum forceps.
Ihe trochanter should be spared if possible. It is
important to avoid protruding the end of the bone out
of the wound since the periosteum may in this way be
stripped up and thus lead to fui-ther necrosis. Exa-
mine the acetabulum, and remove any carious bone or
sequestrum that may be discovered with the gouge or
sequestrum forceps. Place the limb in the position of abduc-
tion on a double Thomas's splint, so as to bring the stump
of the neck into the acetabulum, and thus leave as little
space as possible between the bones. After ankylosis has
taken place the abducted position is of advantage, in that
to bring the limbs parallel in walking the pehis will have
to be depressed on the affected side, and thus a good inch
of lengthening is obtained to compensate for the shorten-
ing produced by the excision of the head of the bone.
Some surgeons now no longer use a drain-tube, but bring
the deeper parts of the wound together by biuied sutm-es°
and having lightly closed the skin incision apply firni
comiDression over a diy antiseptic dressing, so as to keep
the tissues in close apposition and thus obtain union by
the first intention. 2. By the anterior incision. An
incision foiu- inches long is made from the anterior
superior iliac spine downwards and a little inwards
between the sartorius on the one side and the tensor
vaginas and glutei on the other, and the joint opened from
the front. In other respects the steps of the operation
closely resemble those of the former method.
The knee.—Provided none of the contra-indications to

excision already enumerated are present, the knee may
be excised for intractable disease of the s^niovial mem-
brane, especially where the articular surfaces are much
displaced, or for ankylosis in a faulty position. In the
latter instance, however, a subcutaneous osteotomy is

often preferable. The o/wraiioii.—The knee being held in
a flexed position by an assistant, make an incision from
the posterior part of tho condyle on one side, across the
front of the joint midway between the patella and the
tubercle of the tibia, to the corresponding situation on the
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other. Eaise the flap of skin with the siihcutaneoiis

tissue thus mapped out, and open the ]omt by cutting

into it aboye the patella. Divide the lateral and crucial

li-aments, and saw off a thin slice of bone from the lower

end of the femur and from the upper end of the tibia,

taking care not to injure the popliteal artery which lies

close to the back of the joint and is only separated from, it

by the posterior ligament. If possible, the whole of the

epiphysis should not be removed. The wound should

then be closed with sutures, a small dram being inserted

on each side. The articular surfaces are best secm-ed m
apposition by long bone pegs driven m through the skin

obliquely on either side of the joint, holes having been

previously di'illed for them by a steel needle devised for

the pm-pose. The pegs may then be cut off short and left

in permanently. Mr. Morraiit Baker in place of the bone

pegs leaves the steel needles in situ, and removes them

when union has occurred. Tenotomy of the hamstring

tendons may be required to bring the bones into appo-

sition if there has been much displacement. The limb

should then be placed on a Gant's or other form ot

excision-splint; but the kind of splint is not very

material if the bones are well seciu'ed in good position by

the pegs in the way described above. After convalescence

the knee should be kept for at least a year m a well-

fitting leather splint, as there is a great tendency for the

bone to yield and the joint to become flexed.

The AifKLE.—Excision of the ankle is too rarely

requii-ed in practice to call for a description. The results

following it, moreover, are so unsatisfactory, that m
disease of the ankle-joint either Syme's operation, or

amputation through the lower third of the leg, is nearly

always done in preference. Arthrectomy however where

the bones are not extensively diseased may be tried before

resorting to the above procedures.

DISEASES OF MUSCLES.

Inflammation and abscess.—Inflammation of muscle,

or myositis, may be due to a sprain, partial ruptui'e, or

other slight injury, or to rheumatism or pyaemia, or it

may spread to the muscle from the surrounding tissues.

Except in the pyaamic form it generally ends in resolution.

Signs.—Pain, swelling, rigidity, and more or less fever,

1- 2
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followed by signs of an abscess should suppuration ensue.
1 reatmciiL—lliifit, anodyne liniments to assuage pain, and
a free incision if pus forms.
GuMMATA may be met with in muscle in tlie tertiar\-

stages of syphilis. They are said to be especially commoiim the sterno-mastoid of infants the subjects of congenital
syphilis

;
but it is probable that many of the localized

swelhngs m the sterno- mastoid of infants are due to
partial rupture during birth.
Atrophy akd degeneration of muscle merely require

mention. The chief degenerations are— 1, simple atrophy;
2, fatty degeneration

; 3, granular degeneration
;
and, 4,'

waxy or vitreous degeneration. I„ shnple atruphy the
muscles merely waste, but do not lose theii- striation. and
are capable of being restored to theii' noi-mal condition ;

whereas the fibres of a degenera ted muscle are altered in
their anatomical structure, and their function is entirely
and permanently lost. Simple atrophy may occur from
many causes. It is generally seen in surgical jM-actice as
the result of long disuse of a limb, as in chronic joint
disease, but it is then usually associated with some amount
of degenerative change. Fatty, granular, and waxv
degeneration, though sometimes met with singly are more
often found combined in the same muscle. They occur
in acute febrile diseases, scrivener's palsy, progressive
muscular atrophy, infantile paralysis, pseudo-hvpertrophic
paralysis, &c.

Hypertrophy of muscle calls for no special remark.
A familiar example of hypertrophy of the rohirdarij
muscles is seen in the limbs of athletes ; of hypertrophy
of the involuntary muscles in the muscular coat of the
bladder which has become thickened in its efforts to over-
come the obstruction of a strictui'c.

Ossification of huscle miiy occur as the result of
chronic irritation.

_
As examples may be mentioned the

rider's bone, or ossification of the adductors, occasionally
met with in persons who ride a great deal ; the drill hone.
or ossification of the deltoid in soldiers as the result of
shouldering arms ; and the ossification of the rectus niid
other muscles in Charcot's disease of the joints.
TuJtouRS.—Although ])rimary tumours are not common

in muscle, nearly all varieties except carcinoma liave at
times been met with. .Sarcoma occurs, perhaps, the most
frequently.
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DISEASES OF TENDONS.

Simple teno-synovitis or inflammation of the sheath

of a tendon may be acute, sub-acute, or chronic. It is

most frequently"met with in the sub-aciite form and m
the extensors of the thumb and wrist as the result of

over-exertion—a hard day's rowing, and the like. In

this situation, it produces an elongated swelling over

the extensors of the thumb, and is attended with pam on

pressure and movement, and a characteristic creaking

sensation. In the acute form suppiu'ation may occa-

sionally occm-. Treatment.—Rest on a splint, painting

with tincture of iodine, and strapping wiU generally

suffice. In the acute variety, leeches, or free incision if pus

forms, and passive movements to prevent adhesions. In

the chronic, counter-ii-ritation in the form of blisters, and

pressiu-e by means of strapping followed by elastic support.

Ganglion is a simple or compound cyst formed in con-

nection with the sheath of a tendon. It is generally due

to continued strain or teno-synovitis. A simple ganglion

may be produced by— 1, the cystic transformation of the

cells in the synovial fringes'; 2, the dilatation of the

sub-synovial follicles ; and 3, the pouch-like protrusion

of the synovial lining of the tendon through the fibrous

sheath, "with the subsequent obliteration of the neck of

the pouch. Simple ganglia are most common on the

extensor tendons at the back of the wrist, but occur m
other situations, as the front of the wrist and ankle, and

on the sheaths of the flexor tendons near the web of the

fingers. They form smooth, generally globular, often

translucent, tense or semi-fluctuating movable swellings,

evidently in connection with a tendon, and varying in size

from a pea to a pigeon's egg. They contain a clear

jelly-Uke fluid, and sometimes melon-seed-like hodies.

The only inconvenience to which they give rise is a feel-

ing of weakness in the wrist or fingers
;
they are seldom

attended with pain. Simple ganglia are sometimes

simulated by pouch-like protrusions of the synovial mem-
brane of the carpus and tarsus. The deep attachm.ent of

these synovial pouches, their non-connection with a

tendon, and the concomitant swelling of other parts of

the synovial membrane are points which may serve to

distinguish them. Treatment.—They may often be broken

by pressure with the thumbs ; otherwise they may be
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punctui-ed with a tenotome, the skin being drawn aside to
make the opening valvular, and the contents squeezed out.
In either case firm pressui'e must subsequently be a])plied
by strapping and a bandage. Should they refill, a second
puncture may be made, and the interior scarified by the
point of the tenotome. This failing, the cyst may be laid
open and allowed to gxanulate from the bottom, or it may
be dissected out.

A comjiound ganglion consists of the dilatation of the
sheath of several tendons. It is most common in con-
nection with the flexor tendons where they pass under the
anterior annular ligament of the wrist, and is then spoken
of as the fcdmar bursal ganglion. The walls frequently
become thickened and villous-like on their internal
siu'face, whilst melon-seed-like bodies are frequently foimd
free in the interior of the gangUon or attached by "slender
peduncles to its walls. The fluid contained in" the cyst
may be clear and serous, or thick and gelatinous, and of
a dark chocolate colour. These ganglia have lately been
described as arising from a tuberculous degeneration of

the sheaths of the tendons, similar to pulpy degeneration
of a joint, and the tubercle bacillus has been found in them.
Signs.—A j^almar biu'sal ganglion forms a tense elastic

swelling, constricted at its centre by the anterior anniilar

ligament. The swelling projects both in the wrist and in

the i^alm, and occasionally extends along the flexor tendons
of the thumb and little finger. Fluctuation may be ob-
tained by pressing alternately above and below the annular
ligament. Operative treaiment is always attended with
some risk—such as stiff wrist or fingei's from the glue-

ing together of the tendons, suppuration extending uj) the

planes of the flexor muscles into the forearm, acute
cellulitis, erj^sipelas, saju-femia and pytemia. An opera-
tion, therefore, should onlj^ be undertaken when necessi-

tated by loss of power in the wrist or fingers, and even then
not until an attempt has been made to cure the ganglion

by pressure, strapping, and counter-ii'ritation. Should
an oijeration become requisite, it is best, in my ojiinion,

to make an antiseptic incision above and below the annular
ligament, squeeze out the melon-seed bodies and insert a
drain-tube. If this is done before sup]niration has taken
]ilace recovery with coniploto movement may generally

bo obtained. The forearm and hand should be confined

on a splint.

Paronychia tendinosa, a variety of whitlow, is an
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acute infective inflammation of the sheatli of a tendon,

generally of a finger, more rarely of a toe. It is nsiialiy

the result of inoculation with a septic or infective poison

in a person who is out of health. It may begin m the

sheath of the tendon, or in the tissues superficial to tlie

sheath, or in the periosteum of the phalanx. If neglected,

very serious consequences may ensue ;
thus— 1 ,

the

tendon may die from its blood-supply being cutoff by the

inflammatory effusion; 2, the suppuration may extend

into the palm, and under the annular bgament into the

forearm; 3, the inter-phalangeal, carpal, or wrist ]Oint

may become involved in the inflammation and destroyecl

;

4 the phalanx may necrose; o, septicamia or py?eniia

may ensue. SV^ns.—Intense and throbbing pa,in, acute

tenderness on pressure, a,nd swelling and induration of the

fino-er, followed by a similar condition of the palm, and

often by great oodoma of the back of the hand, Avhich may

perhaps extend up the forearm. The lymphatics may

become tender and inflamed, and the lymphatic glands m
the axilla enlarged. Exhaustion from pain and want of

sleep, feverish symptoms, and at times signs of blood-

poisoning may ensue. Diagnosis.—Acute septic inflam-

mation oi the "pulp of the finger is very apt to bo mistaken

for true thecal whitlow. The diagnosis of these two con-

ditions is most important, since in the former affection if

free incisions are made into the inflamed part, leaving the

tendon sheath intact, the tendon will be saved, whereas

if the affection is mistaken for thecal abscess, and the

sheath opened, the septic material will invade the sheath

and the tendon will probably be destroyed. The history of

the case and the severity of the symptoms will guide us

somewhat, but perhaps the most important sign m dis-

tinguishing the two affections is one pointed out by Mr.

Morrant Baker, viz., "the power or the loss of it on the part

of the patient of flexing voluntarily the distal phalanx."

In true thecal whitlow this power is much impaired or lost,

whilst in mere septic inflammation of the pulp, although

the finger may appear hopelessly spoiled, it is "markedly

and strongly retained." Treatment.^The chief indication

is to relieve tension, and thus prevent the strangulation

of the vessels and consequent death of the tendon, and

the spread of the inflammation into the palm or to the

periosteum covering the phalanx. For this purpose, a

free incision is generally recommended in the middle line

of the finger extending into the sheath, or to the bono if

the periosteum is affected. Mr. Heath, however, advises
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that tho incisions should he mado at the side of the
finger,

_
but shoukl not in this position open the sheath,

since it' this is done he says tlio tendon invariably
sloughs. He opens the sheath by a small incision
through the palm over the head of the uietacarjjal
bone. Should suppuration occur in the forearm the
pus of course must be lot out by timely incisions.
The pain in the meanwhile will be greatly relieved
by placing the whole foreariu for .several' hours at
a time in a bath kept at a temperature as high as
can be borne. Corrosive sublimate or carbolic acid
.should be added to the water. A pm-ge at the on.set

is generally required, and opium is usually needed to
relieve the pain. Tho patient at first should be confined
to a slop diet, but later a stimulating jjlan of treatment is

common!}' called for. .Should
any stiffness of the part remain
after the iufiammation has sub-
sided, an attempt should be made
to overcome it by passive move-
ments, massage, &c. Dead bone
must be removed when loose,

and amputation of the affected

finger, or even, iii severe cases,

of the forearm, may become ne-
cessary.

DISEASES OF FASCI.E.

DUrUYTREX' S COXTRACTIOX
of the i3almar fascia is the onlv
afl'ection of the fascite requiring
notice. It has been attributed to

gout and rheumatism, and to

habits or occupations necessita-
ting pressure in the palm, or
flexion of the fingers. It is ]iro-

bably of the nature of a chronic
iufiammation. It consists in a

.shortening of the lu'olonga-
tions of the fascia from the jialm on to the sheath of
tho flexor tendons. The tendons themselves are not
affected. The contraction generally begins in the fascia

of the little or ring finger, and Inter may afYoet tliat

of the nu'ddle finger, and at times the fore-finger and also

th(i thumb. Tl^o affected fingers (Fig. 77) are drawia

Fio. 77. — Dupuytren'.s

contraction of tlic pal-

mar fascia. (From a

cast in St. Bartliolo-

mew's Hospital Mu-
seum.)
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towards the palm, aud in severe cases may become fixed

'rcontct Jt^ it The skm being adherent to the ^as

is thrown thereby into transverse puckers The ahection

may be distinguished from a contracted tendon by the

Stter forming a tight cord, which can be traced under the

4m lar bgament, and by the skin m the case of the con-

tn cled temlon being free. In contraction of the fascia

moreover, two tense bands can generally be traced to the

^des of the finger, whereas a contracted tendon is

centrally placed.
°
Treat inent.-^^c^vUn the early stages,

Xn tips should be taken to prevent fui-ther contraction

by suitable splints, elastic tension, &c., subc^^taneous

division of the affected portions of the fascia followed by

extension, or the excision of the contracted band through

an open antiseptic incision [Thiersch's v^e hod)^s requisite

Subcutaneous division may be done by smgle oi by

multiple punctui-e. The latter is, m my opimon, prefei-

S,le f the subcutaneous method is adopted. In severe

cases I have obtained excellent results by the open inci-

sion. After this method, moreover, there is less liabilitj

to recontraction. The punctures should be made opposite

the puckers in the skin, not in the creases, to prevent the

wounds from gaping when the fascia is stretched

apparatus should be worn for many months to prevent

recontraction.

DISEASES OF BITES^..

BvnsM, wherever situated, and whether existing natu-

rally or formed adventitiously, are liable to become

acutely or chronically inflamed.
-, i ,

•

AcL-rE BUESiTis may occur spontaneously, but is gene-

rally excited bv injuiy, or undue pressure as^from constant

kneehna-. The inflammation comes on rather suddenly,

the pait appearing red, hot and swollen. It is apt to

terminate in suppuration, which if timely incisions are

not made may become diffuse and phlegmonous. Evapo-

rating lotions, an ice-bag or a few leeches, may, if applied

earlv check the inflammation ; but a free incision must

be made as soon as there are signs of suppuration

CuEOXic BUESITIS is very apt to occur m bursas that are

subiected to continued pressure or irritation, and may lead

to several distinct conditions. Thus, 1. Bursa; may become

simvh enlarged and distended with lursal secretion. In this

state 'thev form globular, fluctuating, often translucent,
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tense or flaccid swellings ; their walLs are but slightly
.thickened; and there is no heat or redness of the skin.
Ihcy may hecomc enhmjed, slvjMy thv'hemd, and dhtendcd
ivrtii a serous or d.arh flm.d amiainhuj small massts of iihrin
rescvMinfi mdon-secds. These melon-seed bodies may be
formed from extrayasated blood, fibrinous deposits, or
detached iiortions of thickened synoyial fnnges, and theii-
presence may sometimes be detected by the cracklinr-
sensation they giye when the bursa is handled. Some-
times m place of, or together with, melon-seed bodies,
fibrous cords are found stretching across the cayity of the
bursa. 3. They may hecome enlarged and their walls greatly
thnlxned hj inflammatory infiUration, and the 'deposit
of flhrtn ni their interior. A small central cayity may
remain, or they may be solid thi-oughout. They then
appear as firm, non-elastic, solid-feeling tumoin-s, and
when situated oyer the tuberosity of the ischium, or in
front of the patella, may cause much inconvenience.

_
Treatment.—When simply enlarged, painting with the

liniment of iodine, or strapping will sometimes disperse
them. If this fails they should be pimctui-ed, the fluid
evacuated, the melon-seed bodies, if present, squeezed
out, and firm pressure applied. When greatly thickened
or solid they must be dissected out.
The situations in which these various conditions of the

bui-sse are most frequently metwith are:—over the patella,
the housemaid's Jniee; oyer the olecranon, the miner's bursa;
over the tuber ischii, the loeaver's bottom or coachmar/s
bursa; oyer the great trochanter ; under the semi-mem-
branosus; and under the psoas tendon. Adventitious
bursfe may also be found under corns or over points of
bone subjected to pressm-e, as the metatarso-iihalangeal
joint of the great toe {bimion), the outer side of the foot
in talipes varus, &c. (See Bunion, Talipes.)
The bursa patellce is the one which is most frequently

affected, and what has been said about diseases of bursa^
ill general applies particularly to it. Wlien acutely and
diffusel^'inflamed it may simulate disease of the knee-joint,
from which, however, it may readily be diagnosed liy the
swelling in the one case being in front of the patella and
in the other behind it. A few words may also be added
concerning the hi7-sa beneath the semi-memhranosus. "V^Tien
enliirgod it forms a tense or semi-fluctuuting ovoid
swelling in the popliteal s]iace ; but becomes flaccid, or
disajipears altogether on ilexiiig the knee. Counter-
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irritation or pressure will generally P^^'f^K^j^^^ ^^^g
fail it may be punctured or inclined and

^^^^^^^^^^^^^^

septically ;
but the greatest P^^^^^^t^^^.Hjf^^'l.^^^rini-

nrpvpnt sentic changes occurring, as it oiten conimuni

la es t-itl tie knee-joint. Tlie^safest course perhaps is

o ohssect out the buiia, ligature the pedicle by which

communicates with the knce-jomt, and cut the rest

awaj'.

DISEASES OF THE ARTERIES.

Arteritis or inflammation^ of the arteries may be

""^CUTE A'S^ilTls was formerly thought to be of fre-

quent occurrence as an idiopathic affection, but as such

it i« now known not to exist. Acide traumahc arterites

however, is very common, occurrmg as it does in the

simple 0 pladic form in the process of healing of an

a^!tery aftir iniury or ligatm-e, or from the presence of a

uon-infectiye thrombus; whilst, as a sept,a^
'^I'^Z 'Z

suvimrative affection it is occasionally met with as tne

SrS the extension of septic or infective inflammation

to an artery from the surrounding tissues, or as the result

of the presence of a septic or infective embolus brought

by the blood-stream from alike inflammation ot a distant

nart as the heart in ulcerative endocarditis J iastic or

Idhesive arteries have already been dis^d
^f^jj^^

Healinq of Arteries. Of septic and infective artentts all

that need be said here is that when due to extension from

the surrounding tissues it may lead to the softening and

-iving way of the arterial walls, and, unless a c ot forms

above and below, to htemorrhage; whilst when due to an

embolus it may lay the foundation of an aneurism or

iiiore rarely, may lead to the rupture of the vessel. It is

beheved to be the chief cause of aneurism m children.

Chronic arteritis, familiarly known as atheroma,

mainly affects the deeper layers of the mtima not, as a

rule, the other coats. Hence it is oEten spoken of
_
as

endarteritis. It is the commonest disease of the arteries,

and to some extent is generally present m persons over

forty It is most frequent in the aorta and large vessels,

that is, in those containing the greatest amount of yellow

elastic tissue, and is more often met with m the arteries

of the lower than in those of the upper hmbs.

(^'ttttse.g.—Mechanical strain or vascular tension is looked
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iipon as the most frequent exciting cause. Thus it is
attributed to—1, occujiations necessitating severe and
prolonged exertion; 2, the abuse of alcohol, which pro-
duces an increased and forcible action of the heart; :i,

chronic Bright's disease, in which the blood-pressure, ill

consequence of capillary fibrosis or spasm of the arterioles,
:s increased; 4, plethora, in which the arterial tension is
also raised; 5, syphilis, Avhich is attended by fibroid
change in the small vessels and consequent increased
vascular tension and, 6, gout, in that it may produce
Bright's disease. In addition, however, to the increased
vascular tension, to which the above-mentioned conditions
may give rise, gout, sj^jhilis, and alcohol mav also lead to
primary degenerative changes in the coats of the arteries
in common with the degenerations they induce in the
tissues generally throughout the body, and hence, together
with advancing age, and the male sex, men being more
exposed to mechanical strains than women, may be looked
upon as predisposing as well as exciting causes!

P(t!'/io%?/.—Arteritis begins as a small-roimd-cell in-
filtration of the deeper layers of the intima— those next
the muscular coat. This gives rise to characteristic
greyish-white, slightly-elevated, tough, semi-gelatinous
patches on the inner surface of the vessel. The patches,
which frequently begin around the entrance of small
lateral branches, increase by their edges, and by coalesc-
ing with other patches produce extensive tracts of the
disease. The inflammatory infiltration in consequence of
the absence of new vessels, may undergo— 1 , fatty, 2. calca-
reous, or, 3, fibroid degeneration. 1. The patches formerly
grey become yellowish-white, breaking down into a cheesv
mass or completely liquefying into a puriform fluid con-
sisting of fatty ch'hris, cholesterine-crystals, and minute
oil-di-ops. The layers of the intima next the blood are at
first continued unbroken over the fatty i^atch, which is

then called an atheromntous abscess. These Inyers, how-
ever, may subsequently give way. leaving the softened
and fatty mass in contact with the blood (the ut/icromnidiis

ulcer). Portions of the fatty material may now be washed
away by the blood-stream and become lodged in .some of
the smaller arteries and ca])illiirics, where they seldom,
however, do any harm, as the emboli are lum-infectivc.
At times, however, a larger vessel may become ]ihiggpd,

when gangrene miiy ensue. As the atheromatoiis material
is wa.shed nway by ihv, blood, fibroid thickening of the
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external coat and sheath of the artery takes phxce opposite

Se base of the ulcer, so preventmg perforation of the

artery but as the new tissue is very inelastic it is liable

to ^S^d to the pressure of the blood and an aneurism

occur 2. Instead of the patch undergoing fatty softening

lime salts may be deposited iu it. The secondary calcifica-

tion must be distinguished from the ^.rrmary calcification

to be shortly mentioned. The intima may be continued

over the calcareous patoh, or it may break away, leaving

it exposed to the blood current, thus constituting a nidus

for the deposition of fibrin and the formation of a throm-

bus, portions of which again in their turn may be washed

away by the blood and form emboh. 3. The small-cell-

infiltration in the inflamed patch instead of undergomg

either of the former changes may advance to the produc-

tion of fibrous tissue, and a dense fibroid thickemng resiilt.

The eirech of chrouic arteritis.— I. The artery may be-

come dilated, elongated, and tortuous; 2, it may yield at

the atheromatous patch, producing an aneurism
;
and 6,

it may rupture under violence. In addition to the above

effects depending upon the loss of elasticity of the vesse ,

thrombosis and embolism may occur as already stated,

and give rise to gangrene, aneurism, or ruptiu-e.

,Sians —Except in the superficial vessels, where atheroma

is productive of rigidity and a tortuous condition of the

artery it "ives no special evidence of its presence.

SYPHiLrrio AKTEKiTis. — This term is apphed to a

fibroid change in the arteries occurring during the later

stages of syphihs. It is most common m the arteries of

the brain The inner coat is chiefly affected and becomes

greatly thickened, so that the lumen of the vessel is

rxlmost or entirely obliterated. The change consists m
an extensive infiltration of small round cells, which later

become developed into an imperfect fibrous tissue ihe

outer coat is likewise implicated, but to a less extent, while

the muscular coat either escapes, or is merely encroached

upon by the cells infiltrating the inner coat. The disease

is' very chronic, and may terminate m thrombosis, or

may lead to the format on of an aneurism.

ObliteE'VTIVE abtemtis, so called, is a rare disease,

characterized by great pain spreading rip the course of

the artery loss of pulse in the vessel, and often gangi-ene

of the part'supplied by it. Its pathology is not known, but

there is evidence that points to its depending more on some

nerve change than on an inflammation of the artery itself.



286 DISEASES OF SPECIAL TISSUES.

PeIMAEY DEGENERATION OF ARTERIES.—We have
already seen that fatty, calcareous, and fibroid degenera-
tion may follow chronic endarteritis. These changes
may, however, occur as i)rimary affections, and may next
be considered.

Primari/ fatty degeneration begins in the supeificial

layers of the intima, immediately under the endothelium.
It takes the fonn of yello-«dsh-white patches, very slightly

projecting into the vessel. The patches

can be readily stripped off fi'om the

deeper layers, which when thus ex-

posed are found healthy
;
whereas, in

atheroma, it is the deeper layers which
are the seat of the disease. The disease

is attended with no signs, and is of little

practical interest.

Primary calclfcation is of more im-
portance. It should be distinguished

from calcification occiming as a second-

ary change in endarteritis. Primary
calcification begins in the cii'cular mus-
cular fibres of the middle coat, and is

more common in the smaller than in

the larger arteries, and in those of the

1^ S:] lower than in those of the upper ex-

U IN tremity. It is a disease of advancing
,-0 T) • affe, and is a frequent cause of senile

hia. /S.—Primary ° '
ji . ii .

•

calcification of
gangrene m that the arteries are con-

arteries (St
verted into rigid tubes and the cu-cula-

Bartholoraew's ^^^n through them is in consequence

Hospital Mu- greatly impeded. Thrombosis, more-
.seiiin.) over, is very liable to occtu'. In pri-

mary calcification the lime salts are

deposited in the form of rings (Fig. 78) instead of in ii're-

gular i^atches as in secondary calcification.

Fibroid defeneration.—For a description of this a work
on Medicine must be consulted.

ANEURISM.

An aneurism is a tumour containing blood and com-
municating with the interior of an arterj'. Aneurisms
may bo divided into two main classes, the S2ioiiianeoiii>.

which are the result of disease of the vessel-walls, and
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the traumatk, wMch are due to a direct injury of the

artery and extravasation of blood into the tissues. Here

the s'pontaneous only Avill receive attention. The trau-

matic are described under Injuries of Arteries (p. 207).

Spont-US^eous i^j^EURiSM.—C'aiMe.—Aneurisms are most

common at that as^e when the coats of the arteries are

liable to be weakened by disease whilst the_ muscular

system is still vigorous, aiid are chiefly met with among

those whose occupations subject them to sudden or

iiTegular strains. Hence, the frequency with which

they occui- in soldiers, sailors, and the labouring classes,

and in men rather than in women. The chief pndispostwj

caused are 1, atheroma, Avhereby the coats of the artery are

softened and unable to resist an increased expansile pres-

sure of the blood ; and 2, embolism which may lead to in-

flammatory changes, and consequent weakening of the

arterial walls. Thus the conditions Avhich induce athe-

roma and emboHsmmay also be considered as predisposing

causes of aneurism. Of these, however, syphihs, the

abuse of alcohol, continued vascular strain, and ulcerative

endocarditis may be especially mentioned.
_

The exciting

causes are such as produce the rupture or yielding of the

diseased coats, either (o) by direct mechanical violence,

or {h) by increased blood-pressure in the vessel owing to

violent and sudden action of the heart and obstruction

by muscular contraction of the capillary flow. Hence,

blows or strains, mental emotion, and violent and sudden

exertion of all kinds may be mentioned as exciting

causes.

Process offormation.—An aneurism may be formed in

several ways:—1. By the simple dilatation of a diseased

portion of an artery due to the yielding of the softened

coats to the expansile force of the blood current. 2. By
the giving way of the internal and middle coats at the

diseased spot, and the yielding of the external coat to the

force of the blood. 8. By the giving way of all the coats

at the diseased spot and escape of the blood into the

tissues which become condensed around it to form a sac.

4. By the giving way of the external and middle coats,

and the protrusion of the internal coat through them (very

rare) ; and o. By the giving way of the internal and part

of the middle coats, and extravasation of the blood be-

tween the layers of the middle coat.

Structure of an aneurism.—An aneurism consists of a
sac and its contents, 'fhe sac may consist—(1) of all the
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coats of the artery (Pig. 79, A and b)
; (2) of the external

coat only (Fig. 79, c) ; (3) of condensed tissues external to

the artery (Fig. 79, f)
; (4) of the internal coat only (very

rare (Fig. 79, d)
; (5) of the seimrated layers of the

middle coat, between which the blood has been forced,

with the external and internal coats on either side (dis-

secting aneurism (Fig. 79, e). The jiractical point,

however, to be borne in mind , is that it is only whilst the
aneurism is small, and then bj^ dissection alone, that these
distinctions can be made; and that as the aneminm
increases in size the tissues around become condensed and
blended with the sac, which may finally be fonned almost

A B c D B »

Fig. 79.— Diagram illustrating the structure of an aneurism.

or entirely of these tissues. The contents of the sac.—
When an aneui-ism is first fonned, the sac contains only

fluid blood
;
fibrin, however, is gradually deposited from

the blood in concentric layers upon the internal sm-face of

the sac, so that after it has existed some tmie, the contents

are partly solid laminated fibrin, and partly coagulated

and fluidblood. Next the wall of the sac the fibrin is

laminated, firm and compressed, and of a yellowish-white

colour; but towards the mouth of the sac it becomes

softer and moister, and of a reddish colour : whilst that

in contact with the fluid blood merely resembles ordinary

blood coagulum. In an aneurism that has been cured,

the whole sac will generally be found thus filled with

laminated clot, which has been aptly likened to the

appearance presented by the section of an onion (Fig. SO).

AVhere the cui'e has taken place in a few hours, it is pro-

bable that the greater part of the material filling the .sac

is merely blood coaguhun. as in such instances the time

would probably be too short for fibrin to bo deposited.

Classificatiox.—Aneurysms may be_ divided into the

fusiform, the sacculated, and the dissecting.
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1 A fusiform aneurism is a dilatation of the whole

circiimfereuce of a portion of an artery.
_
The sac consists

of all three coats, and is continuous with the lumen ot

the artery at each end (Fig. 79, A). The dilated portion

of the artery is also elongated, as is well seen m aneurisms

of the arch of the aorta, where the three primary branches

Pio. 80.—Laminated appearance of tlie clot filling a consolidated

aneurism of the arcli of the aorta. (St. Bartholomew's Hospital

Museum.)

are much further apart than is natui'al (Fig. 80). Fusiform

aneurisms are most common in arteries that contain much
yellow elastic tissue, as the aorta and its primary branches

and the contiguous portions of the iliac and femoral

arteries. They often attain a large size, and after they

have existed some time, frequently become sacculated

from the unequal yielding of their walls. The walls

themselves, though sometimes thinned, are more often

thickened, and are highly atheromatous. Laminated

fibrin is seldom found in them, as the circulation does not

as a rule become sufficiently retarded to allow of its

deposition.

2. A snrxnlated aneurism is one in which dilatation

w. u
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occur.^ in part of the circumforonco of tho artery only
(i< ig.

/ 9 I,, 0, and D). It may consist of all three coats •

but much more- often the internal and middle coats L-iveway, and It IS formed of only the external coat, or after
It has existed some time, chiefly of condensed cellular tissuearound According as all three coats are or are not
present the aneurism was formerly spoken of as true or
Jalse. As however it is only the smallest aneurysms thatcan consist of all three coats, the true aneurism couldhardly be said eyer to occur-, and all sacculated aneurisms
were then called false-the absurdity of which is self-
eyident. As these aneurisms increase in size the sac

l^f f A^r'^ """"^r-?^^'
tissues around.

Whilst they are still enclosed by one of the coats of the
artery, they are sometimes called drcumscrihed, and after all
the coats have given way, cojisecuiive or difused (Fi^ 79 f)As the term diffused, however, is sometimes applied to a
leaking or ruptui-ed aneurism, it had better be discon-
tinued.

_

Nearly all sacculated aneiuisms. when they
have existed some time, are of the consecutive varietA-
and usually contain a considerable amount of laminated
nbrin.

3. A dissecting cmeurism is one in which the internal coat
of the artery and part of the middle coat have given way
and the blood has been forced between the two layers of
the middle coat for a variable distance parallel to the
course of the artery (Fig. 79, e). It is most frequent in the
arch and thoracic portion of the aorta. The blood may
remain between the layers of the middle coat, or it maV
escape .through a rupture of the external coat into the
tissues around, or through a ruptiu-e of the internal coat
lower down the course of the vessel into the lumen of the
artery.

Te'kminations.—An aneiuism may terminate in spon-
taneous recovery or in death.

Spontaneous recovery may take place :—A. Bij the gradual
deposit of Jilirii) from the blood in a laminated manner on
the walls of the sac, so that the aneiuism is completely con-
solidated (Fig. 81, A), and subsequently by condensation
and shrinking liccomes converted into a sni;iil nodular mass
of fibrous tissue. The artery under such circumstnnccs may
remain pervious, or become conv(-rtcd into a fibrous cord
as far as the first collateral branch above and l)elow the
seat of the aneuri-sm. Such a favourable tenuination
may bo brought about by the retardation of the blood
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cim-ent induced by—(1) the lowering of the heart's action ;

(2) the pressiu-e of the aneurism on the artery above its

opening into the sac (I'ig. 81, c); (3) the ^Mrtial blocking of

the mouth of the sac with a piece of detached coagulum ;

(4) the impaction of a piece of clot in the artery below the

mouth of the sac (Fig. 81, h); (5) the pressure of another

aneurism or of a tumour upon the artery above the sac or

on the sac itself ; (6) the aneurism rupturing, and the effused

blood compressing the artery leading to the aneurism.

B. Bi/ the filling of the sac loith orilinary_ coagulum, the

passive clot as it is called, in contradistinction to the

deposit of laminated fibrin {the active clot). This coagula-

tion of the blood in the sac may be brought about by—(1)

the complete blocking of the mouth of the sac by a piece of

detached clot (Fig. 81, (/), or (2) the complete plugging of

Fjg. 81.—Diagram to show methods of spontaneous cure of aneurism.

A. by laminated clot, b. by plugging of artery below, c. by pres-

sure of aneurism on artery above mouth of sac, d. by plugging of

mouth of sac and formation of passive clot.

the artery above and below the aneurism. The clot may
then undergo the ordinary changes that occur in the so-

called organization of blood-clot, and be converted into

fibrous tissue. C. Btj the inflammation and sloughing of
the sac and the plugging of the artery above and below
with clot and the subsequent changes described irader the
spontaneous arrest of hfemorrhage.

A fatal termination may be brought about by— 1, rup-
ture of the sac ; 2, inflammation and sloughing of the sac

attended by haamorrhage ; 3, pi-essure upon important
parts

; 4, gangrene due to the obstruction to the circula-

tion in consequence of the large size of the anemism, or
to the plugging of a large vessel by a portion of detached
clot

; 5, general constitutional disturbance. Euiituro
when it occurs into a serous cavity is generally by a rent

u 2
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or fissuro
; mto a mucrms canal, by a small round ulcer-

ated opening
;
on to a cutaneous surface, by slou-^'liin"- of

the skm covering the sac. In the first case, tlui rupture
IS generally rapidly fatal from excessive hiemoi-rhag.. in
the last two, only after repeated hfomorrhages, the slou-h
having at first a tendency to cause the coagulation of the
blood and block the opening.

Prcssim' effects.—The pressure of the sac of an aneurismmay cause,—1, inflammation and conden.sation of the parts
around, which thus become blended with the sac- '>

diminution or obliteration of the lumen of a large vein

'

and hence 3, oedema and dilatation of the superficial veins

'

4, irritation or interruption of the conducting power of
nerves gmng rise to pain, spasm, or ])aralvsis

; 5, ero-
sion of the bones and cartilage

; 6, obstruction of the
cesophagus, trachea, or thoracic duct.

K(fect on the circulatioii. --KxTpevtvoi-ihy of the left ven-
tricle of the heart, obstruction of vessels and enlaro-e-
ment of the anastomotic channels, syncope, and gano-rene
Symptoms axd signs of external .vNEUP.isii.—The

attention is usually first di-awn to the disease by pain
swelling, and a feeling of muscular weakness, or by stiff-
ness m a joint. On examination a tumom- is discoveredm the course of the main artery. It pulsates, and the
pulsation is expansile, that is, on placing the hand upon
the aneurism, it is felt at each systole of the heart to
enlarge in every direction, or if the hands are placed on
either side of the tumom% they are seen to be slio-htly
separated at each pulsation. If the artery on the cardiac
side of the tumom- can be compressed, the pulsation of the
tumour is felt to cease, and the tumom- itself to become
perceptibly smaller and less tense. On cessation of the
pressure, however, it quickly fills again in two or three
forcible pulsations, and resumes it^ former characters.
On raising the limb, the pulsation is less forcible; oii
lowering the limb more forcible, the tumour at the same
time becoming more tense. The pulse below the tumour
is smaller on the affected than on the sound side, and
sphygmographic tracing, if taken, shoAvs the pulse i.-^

delayed on tho diseased side and diminished in force, the
tracing being loss al)rupt in its rise and more rounded
(Fig. .S2 n). On hstcning with the stethosco]ie, a bruit is
heard in most cases. In conse<|uenco of pressure on the vein
corres]ionding to the artery, thoi-c is often wdema of the
part below, and sometimes varicosity of the superficial veins.

a
is
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In internal aneurisms, no tumour maybe felt; tlie signs

are then often obscure, and the diagnosis will depend

upon the effects the aneurism produces by pressing upon

important parts. Thus, in thoracic aneurisms, there may

be pain, dyspnoea, dysphagia, cough, aphonia, dilatation

of the pupil on one side, enlargement of the superfacial

veins, and cedema of one arm
;
signs readily explainable

by the pressure on the nerves, trachea, bronchi, oesophagus,

and arteries and veins of the thorax. But for a_ more

detailed account of the symptoms of internal aneurism, a

work on Medicine must be consulted.

The signs of an aneurism undergoing spontaneous cure are

usually obvious. The tumour decreases in size, and the

pulsation in it gets gradually less and finally ceases. At

JVJVjVjl

Fig. 82. -Spliygmographic tracing of the pulse in an artery below

an aneurism (b) compared with that of the pulse on the sound

side (a). (After Mahomed.

)

times a rapid cure may ensue ; the pulsation then ceases

suddenly, and the tumour- is felt to be hard, the patient

often complaining of great pain at the moment of con-

solidation.

TJie signs of a leaking aneurism, i.e., an aneurism in

which blood is beginning to be slowly effused into the

tissues are as follows:—The pulsation is less distinct, the

outline of the tumour less circumscribed, the growth

progi-essive, and the pressure- signs are more urgent.

Tlie siijns of sudden rupture of an aneurism.— \. If the

rupture 'is into a serous cavity, the signs are those of in-

ternal htomorrhage, rapidly followed by death. 2. If the

blood is effused into the tissues, there will be pain, famt-

ness, loss of pulsation and bruit, rapid increase m the

size of the swelling, oedema, coldness, and cessation of

the pulse in the parts below, followed by increasing

syncope from loss of blood, or if death does not soon

OCCIU", by gangrene. 'A. Rupture externally is very rare
;

the signs arc evident.
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Diagnosis -An aneurism may have to be tliatrnosed

of fVp fl.,
••

i'

tumour of bono, and enlargement

absence of bruit. In an a//.sces8 or timoar over an urUn,the pulsation is not expansile, there is no bruit ami the'-swelling IS not emptied or made less tense on r^mm-etin^the artery above. A ta,aoar can often be lifted IVom" hevessel. In the case of an abscess, there will pUl y tea history or signs of previous inflammation. iTl tuLurTcusvng an artery over it, the pulsation is only Mt in tX'course of he artery, and there is no expans le pulsatn the sweUing. In pulsaiik tumour of Le, the pulsationIS not equally expansile all over ; and although pSioSIS stopped on compressing the artery above, the sweSdoes not become smaUer like an aneurism or refill oSremoval of the pressure in two or three beats of the heart
Jr^Di-tions of expanded bone may also be felt in parts of

Slip -Tr' '"f enlargement and

rStz ^ of mahgnaney. Prom an enlarged thyrcvlgland a carotid^ aneurism may be distinguished bv thegland moving with the larynx on deglutition
liiEATMENT.-In no disease, perhaps, has an accurateknowledge of its pathology done moi4 to ensure su"ce2

in treatment than m aneurism. The older Siu-eonsbeheymg that the clot possessed vicious propertied
directed their efforts to the emptying of the sic;^andwas not until the fact became fully recognized that
iNature s method of curing an aneurism was bv tillin"- the
sac with organizable clot, that the lamentable results
attending the treatment of anem-ism in olden times -^ave
place to the brilliant successes of modern suro-erv ''Our
treatment at the present day is therefore directed rather
to aidmg or promoting Nature's efforts than to thwartin-
them. Ihus, the modern ,Sm-gcon, bv means of rest low
diet, recumbency, and certain medicines, endeavours to
lessen the force of the blood- cm-rent through the sac and
thus to aid Nature m the deposition of laminated fibrinBy compression or ligature of the arterv between the
aneuri.sm and the heart he aims at dimini.^hiu- the flow
pt blood through the artery leading to the aneurism and
in this manner seeks a like result. ]3y vunnpulalion and
the use ol the distal lu/aiure, ho endeavoiu's to copv themethod oi spontaneous cure that is sometimes brou-ht
about by the plugging of the arterN" beyond the aneurism •
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whilst by /le.cion, he imitates Natm-e's method of cure by

the pressure of the aneurism itself on the artery either

above or below the sac. The treatment of aneurism,

therefore, may be diyicled into the medical or general, and

the surgical or local.

Medical treatment.—Both internal and external aneu-

risms have been cured by medical treatment alone.

Indeed, in some forms of internal aneurism, it is the only

means at oiu- command. In external aneurisms, how-

ever, local treatment in addition is nearly always expe-

dient or necessary. Absolute rest, both bodily and

mental, should be enjoined; the patient must he m bed,

and must not move for any purpose whatever, not even to

feed himself. The diet should be limited m quantity,

unstimulating but nutritious in quality, and the fluid

portion restricted as much as possible. The followmf?

diet scale is advised by Mr. Jolliffe Tufnell :—Bread and

butter, 4 ozs. ;
meat, 3 ozs. ;

potatoes, 3 ozs. ;
fluid, 8_ ozs.

in the twenty-four hours. Small repeated bleedings,

where there is' excessive action of the heart, or the patient

is plethoric, may occasionally be useful. Medicines seem

to have little efficacy, but iodide of potassium m large

doses, acetate of lead, aconite, and digitahs have been

recommended, either for promoting the coagulation of

the blood, or retarding the heart's action. Where there is

a history of syphilis, iodide of potassium should certainly

be given.

Surgical treatment.—In all suitable cases of external

aneui-ism pressure, when it can be applied between the

aneurism and the heart, should first be tried, aided under

certain circumstances by the method of flexion. But these

failing, or appearing unsuitable, the artery should be tied,

if practicable, on the proximal side, and preferably at

some distance from the sac where the artery is more likely

to be healthy. Where pressure or ligature cannot be used

on the proximal side, as for instance, in aneurisms at the

root of the neck, it becomes a question whether we should

tiy distal pressure or ligature, manipulation, galvano-

pnncture, coagulating injections, or the introduction of

wire or horsehair ; or fall back on medical means alone.

In some varieties of traumatic aneurisms where the artery

is presumed to be healthy, and in certain forms of aneu-

rism, as gluteal, where a, ligature of the artery at a

distance from the sac is attended with excessive risk, it

may even be expedient to resort to the old method of
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Ss'of iT' r
"""S' and securing both

mo hr^i.^
vessel by hgutui^e. Each of thesemethods requires di.scussion. liefore resorting to sm-icalmethods, however, the circulation through the aneur smshould have been previously quieted as ?nuch asJoS

ol h?sec?.T '"'^u/,'''*'"!""
'^'^ ^''^ regulation

tl o W 7^^"'''' '"^eurism is on an arterv of

}rJZ '"'^'"'^'^y' emban-assment of the venouscuculation and consequent oedema that may be presenshould be lessened or removed by elevating andTh lybandaging the part. ° "o^i^ij

PilEssiTiiE.-This method of treating anemism was

SoTl ^-rr"^' confequenro7th"t
ettoits being directed either to the emptying of the sac bvdirect pressm-e upon it, or to the obUtirition of the arter^

S""!,.
° ^ iBflammation, it was attended

To ho lllr 'f"^^'
f^ll i^to disuse.

10 the Dublin Sm-geons, who recognized the fact that it

7aZn^tuy''''''V,^''
°^^^terate the artery in order to cause

cS t aneui-ism, is due in chief part the
ciedit of reviving treatment by pressiu'e. The obiect ofpressure as now employed, is to produce consoHdation ofthe aneurism, by the formation of either a laminated, oran ordinary coagulum. The methods of biinging thisabout may be considered under 1, direct pressm-e on the
aneui-ism; and2, indirect pressm-e, either on the artervabove on the artery below, or on both simultaneouslv

1. Uired pressure is now seldom used. excei)t in ai far
as fiexiou may be considered as in part a method of direct
pressure, although several successful cases have of late
been reported. It will not receive fiu-ther notice

2. Indirect ^wessurc, whether applied to the arterv
above, the artery below, or to both at the same time mav
be considered under the heads of-(a.) Dv^ital pressure.
6.) Instrumental pressure, (c.) Pressm-e bv Esmarch's
bandage, (rf.) Pressure by ilcxion of the limb.

(«.) Digital, pres.sitrr, where it can be apidied to Ihe
artery on the proximal side at .some distance from thes-u-
is undoubtedly the safest and best method of treatin- -m
aueui-Lsiu

; and it is the one. otlior thin-s l),ung e(iu-ilwhich should usually first be tried. Its advantages are—
1, that it causes less imin than other forms of pressure-
^, that the artery can be compressed with little or no in-
terlorence with the venous circulation ; 3, that it is less
liable to iiijun^ the tissues; and I. thai in common with
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other methods of pressure, it does not expose the patient

to the dangers of an open wound. It reqtures a relay

of intelligent assistants, acting in pairs and alternately

compressing the artery for about ten minutes at a time.

Whilst one presses the artery, the other should have his

hand on the aneurism, to ascertain if pulsation is being

properly controlled. The fingers of the one assistant

should not he removed till the other has taken his_ place,

as the artery must on no account escape compression for

a single moment. The pressiu-e of the fingers may be

aided by a shot-bag, and the spot at which pressure is

applied may be slightly varied from time to time.

Opinions differ as to whether the circulation should be

completely, or only partially stopped through the artery,

and whether the pressure should be continued both day

and night, or only during the day. Aneurisms have been

cured by digital pressm-e in a few hours, but some days

are usually necessary ; and to obtain success, much care

and attention to detail is required.

(h.) Instrumental pressure may be applied so as only

partially to control the circulation through the artery,

and thus induce the gradual obliteration of the aneurism

by the deposit of laminated fibrin in the sac [slow x>res-

siire) ; or it may be applied so as to completely control

the fiow of blood through the vessel, and induce rapid

coagulation in the sac {rapid 2>resstirc). The latter method

can only be done imder an anassthetic, but has been

attended with some brilliant results, especially in cases of

abdominal aneurisms. As a rule for external aneurisms,

however, the milder measures will suffice, and it is a

question if these fail whether it is not better treatment to

ligature the artery than subject the patient to further

attempts at cure by rapid pressure. Both kinds of pres-

sure may be applied by one or other of the many forms

of compressors and tourniquets which have been invented

for the purpose (Figs. S3, 84, and 85). It is better when
possible to apply the pressure to one artery, i though

slightly varying its position, than to change from one

arteiy to another, as from the superficial to the common
femoral, since by so doing different sets of_ anastomosing

arteries are enlarged, and the collateral circulation may
become too free.

Cases unsuitable fu7- pressure.— 1. Where the aneurism

is of very large size, or is rapidly increasing. 2. AVhere

the sac is thin, contains but little fibrin, and appears
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hkoly Hoon to bxirst. 3. Where there is much a-deinu from
venous obstruction. 4. Where the patient is of an
irritable disposition, is intolerant of pain, or has been
addicted to the abuse of alcohol. It is considered by
some that even if pressure fails good may have been done
by causing a deposit of fibrin in the sac, and by enlarging
the collateral vessels. Ey others these advantages are
thought to be outweighed by the irritation and disappoint-

ment to the patient of failure, and the bruising and
mjuiy of the tissues at the situation where the artery
will have to be tied.

(r.) Pressure Inj Ksmarch'sluiidiKjc {Rciil's mcihud) aims
at simultaneously compressing the arteiy above and below
the aneui-ism, and thus causing the blood contained in
both the aneurism and the artery to coagulate. The
elastic bandage, in the case of popliteal aneurism in which
this method of compression has most often been used,
should be evenly applied from the foot as far as the
aneurism

; a turn should be then made over the tumour,
so as only lightly, if at all, to compress the sac. and the
bandaging then continued firmly half-way up the thidi.
The bandage should be ke])t on f(')r an hour' to an hour and
a half. Tlie clastic cord should not bo used at all. (^n
removing the bandage digital pressure should be kejit up
on the mam artery from thirty-six to forty-eight hours.
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so as to control the circulation and prevent the clot, while

still soft, from being washed out of the artery and sac.

The patient must be placed under an anoesthetic during the

use of the bandage, as it causes great pain. Many cases

have been ciu-ed by this method ; but on the other hand

there have been many failures, and it is far from being

unattended with danger. Thus, gangrene of the limb

and rupture of the sac have ensued, and aneurisms of

internal arteries have apparently been produced by the

prolonged increase of blood-pressiu'e in the rest of the

arterial system.

(f?.) Pressure hij Flexion {Harfs method) consists in

flexing the limb so as to compress the artery by the

aneurism in imitation of that form of spontaneous cui-e

which is brought about by the pressui-e of the aneurism

itself on the artery above and below. It is obviously

appHcable to aneurisms in but very few situations, and

has been most successful in those of the popliteal

artery. It may be used either alone, or in conjunc-

tion with digital or other pressure, or with medical treat-

ment.
Ligature, like pressure, is a very old method of

treatment, but to Anel and John Hunter is due the

credit of haA'ing placed it on a scientific basis. The older

Sui-geons laid "open the sac and turned out the clots, and

endeavoured to staunch the hremorrhage by ligaturing

the artery above and below the aneurism. Antyllus,

it is true, applied his ligatures before opening the sac ;

but it was not until centuries afterwards that Anel recog-

nised the fact that it was unnecessary to open the sap at

all, and tied the artery immediately above the aneurism.

Many years later Hunter perceived that the complete

stoppage of the cu'culation obtained by Anel's method was
not necessary, and that the ligatru-e of the artery close to

the sac was attended with the risk of secondary hremor-

rhage and inflammation of the sac. He therefore applied

his ligature at a distance from the aneurism, where he

had observed moreover that the artery was likely to be

in a healthier condition. For aneurisms so situated that

a ligature cannot be placed on the cardiac side, Brasdor

proposed tying the trunk of the artery on the distal side

of the aneurism ; whilst Wardrop suggested tying one or

two of the terminal branches of the artery on the distal

side of the aneurism where neither Brasdor's operation

nor the proximal ligature was applicable. Hence liga-
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ture for aneurism may be applied (Fit,'. 8G^. 1 0\ tjif
PKOXLAfAL SIDE of tho aneurism either at a di;tan,-e
{Hunter s method) or immediately above it (A ud's method).
2. On the distal sidj.; of the aneurism, eitlier to themam trunk {Brnsdor's method), or to one or more of themam branches {Wardrop's method). ;j. Immediately
ABOVE AND BELOW the aneurism, either opening the sac
{the old operation), or without opening the sac {A-nti/Uoa's
method). ^

1. The proximal ligature. A. Hunter's method —
ihis operation, when applicable, is the one now almost

B 1)

Fig. 86. —Different positions of ligatiue for Anenrisni.

A. Antyllus's method
; b. Anel's ; c. Hunter's

; d. Brasdor's :

and E. Wanh-op's.

universally adoi^ted. Its chief merits are— 1. That the
artery at the spot selected for Ugatm-e is not only more
likely to be healthy, but is also more easily tied tlian the
ai-terj'-^ in close proximity to tlie sac, in which latter
situation, moreover, its anatomical relations are liable to
be disturbed by the aneurism. 2. That the sac is not
interfered with, and hence is less likely to become in-
flamed and suppui-ate ; and 3, That as several branches
will probably be given off between the ligatun; and
the anemism, the circulation through the sac, though
lessened, will not be comijletcly arrested, and tlic cdot'is
therefore more likely to have "a laminated, and hence a
permanent, character.

Kjjeda of the pro.n'nntl lie/o/nre.—After the successful
ap])lication (jf a ligature by the Hunteriau method tlie

pulsation in the aneurism immediately ceases, and for a
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time the circulation through the limb is diminished

Hence the temperature becomes lower and the suriace

pale. Soon, however, the collateral circulation becomes

established, and a faint pulsation may

be felt again in the aneurism; but

this recurrent pulsation grows less

from day to day, and shortly ceases,

and the 'aneurism slowly shrinks and

finally absorbed, or remains as a
IS

i

i

small, hard, fibrous mass. The artery

leading to the anetu-ism may remain

pervious, but it more frequently be-

comes obliterated as far as the first

collateral branch above and below the

sac. The artery on either side of the

ligature also becomes obliterated as

far as the first collateral branch. This

condition of an aneurism and artery

after ligature is seen in the accom-

panying cUagram (Fig. 87) . The blood

passes the ligature by the collateral

channels; re-enters the artery below;

passes the obstruction where the artery

is closed at the seat of the aneurism,

also by collateral channels ; and then

again enters the main artery.

Treatment ater ligatitrc—The limb

should be completely swathed m the

cotton - wool and flannel bandages

(which, before the operation, should

have already been carried up as far as

the seat of the ligature), and kept at

perfect rest. In the case of popliteal

aneurism, the limb should be shghtly

raised on a piUow, and placed on its

outer side, with the knee a little flexed,

care being taken that no pressure is

made on the heel, malleoli, or other

points of bone, for fear of local

sloughing. If the weather is at all

cold, hot bottles should be applied,

near but not in contact with, the limb. The patient must

be kept in bed till the aneurism is thoroughly consoli-

dated, and the operation wound has healed.

The dangkks of ltoatube.—These are—(a) secondary

Ftg. 87.—Diagram

to show the con-

dition of the

artery and aneu-

rism after the

Himterian liga-

ture, and the

establishment of

the collateral

circulation. The

arrows indicate

the direction of

the blood cur-

rent.
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Worrhage; (/.) gangrene
; (c) recurrent pulsation; 01)suppuration and sloughing of the sac; (e) phlebitis-

\i\ f^f*f
^I'^i'geme^t of the aneurism x^dthout pulsation ;'

operation
'dangers that may attend any cutting

(a.) Secondary hmmorrhage is liable to occur at any
period before the wound is soundly healed. The cau.ses
symptoms, and treatment, are discussed under " Usemor-
rhage," see p. 132.

(i.) Gancjrem is more common in the leg than in thearm
;
indeed, m the latter situation it is very rare Itmay be due to- 1 ,

failui'e of establishment of the collateral
circulation, when it usually supervenes within a few days •

or i, venous obstruction, the result of plugo-inr, of the
vein m consequence either of injury at the time of
operation, or of pressui-e on the vein 'by a swollen and
suppm-atmg sac. When due to the latter conditions itmay be delayed for some weeks. When extensive and
spreading rapidly, amputation at the seat of Hgatui-emu^t
be performed. The surgeon, however, should not be in
too much haste to amputate, as the gansi-ene may involve
only a toe or two, or part of the foot, and spread ]io
iurther. When, therefore, it is limited in extent and
spreadmg slowly, a line of demarcation should be waited
lor before amputation is performed. When the sac is
yeiy large and the gangrene appears due to pressure on
the vein, the sac may at times be opened with advanta"-e
the clots turned out, and any bleeding vessels seciu-ed.''

_

(c.) Recurrent jndsation, when slight, is a good sio-n' as
it shows that the collateral circulation is becom'ino-
estabhshed, and, consequently, that the danger of gan-
grene IS lessened, if not passed. If, however, insteall of
ceasing, as it usually does in a few days, it becomes more
pronounced, the limb should be raised, and carefully
bandaged from the foot upwards, and pressure ajiplied to
the artery leading to the sac. If this does not suffice, and
the pulsa,tion returns as strongly as ever, and the aneu-
rism again begins to increase in" size, it is clear that tlic
ligature has failed; and it becomes a grave (juostion
what further treatment should be undertaken. Should it
appear that a large branch is feeding the anonrisin. this
should undoubtedly be secured ; otherwise the choice will
probably lie between—], pressure upon the artery and
aneurism

; 2, the use of Esmarch's bandage : 3, ilexion in
the case of a popliteal anem-ism ; or if those fail, 4, tying



anel's operation. 303

the vessel either ahove the aneurism, or above the former

I' -atiu-e ; 5, cutting down upon the sac, and securing both

ends of the artery ; or 6, amputation. Much will turn on

each incUvidual case, but the discussion as to a choice ot

method is too long to be entered upon here.

(d.) Inflammation and suppuration of the sac may be

met with after pressure, as well as after hgature
;
and

althouo-h it mav occur after the Ilunterian operation, is

more frequent in cases where the ligature has been applied

close to the sac, or where rapid pressure has been used.

It appears to be due to— 1, the spread of inflammation to

the sac from the wound; 2, the formation m the sac of a

soft coagulum; or 3, excessive manipulation before the

operation. It is ushered in with redness, heat, pain, and

swelling of the sac (which has not undergone the usual

process of shrinldng), and oedema of the surrounding

parts. Later the skin gives way, and a mixtui-e of pus

and broken-down coagula escapes. It may be accom-

panied by h£emorrhage ; but more commonly the vessel

has become sealed and no bleeding occurs. The abscess

should be opened as soon as pus has formed, previously

inserting a grooved needle if in doubt on this point.

Should htemorrhage occur, the clots must be turned out,

and the artery seemed above and below, or amputation

performed.
(e.) Phlebitis may occur from injury to the vein m

passing the aneurism needle. Should the vein be

pricked, an accident which may be known by venous

blood welling up by the side of the ligature, the artery

should on no account be tied at this spot, as the ligature

would act as a seton in the vein, and death possibly

ensue from phlebitis or pysemia. The ligature, if already

passed, should be withdrawn, pressui-e applied to the

vein, and the artery tied higher up. Where this treat-

ment has been adopted, I have never seen any ill results

follow the injmy.
B. AivEl's operatiox is seldom done except where

the Hunterian method is inapplicable, as for aneurism in

the groin, aneurism of the upper part of the common
carotid, &c. Its disadvantages are— 1, that the artery is

likely to be diseased, and hence there is greater risk of

secondary hfemorrhage ; 2, that its anatomical relations

are apt to be disturbed by the contiguity of the sac ; 3,

that the sac itself is liable to be injui-ed during the opera-

tion, and to become inflamed and suppurate; and 4,
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that tho clot which fcirms intliosac is of the .soft orpassivr^
Taiicty.

2. TuE DISTAL LiGATUliE should oiily Lo usc(l where thp
lluntenan or Anel's method cannot ha applied. JJrasdor's
method, v/hich consists in securing tho main trunk on the
distal side of tho aneurism, may he employed in aneurism
ot the carotid at tho root of the neck. '

It copies that
method of spontaneous cure' in which a clot hlocks the
artery beyond the aneurism. After the ligatm-e the clot
that forms in the artery may extend to the aneurism
which thus becomes filled by a coagulimi ; or the blood
pressure in the sac may become so diminished that
laminated fibrin is deposited. Unfortunate^, however,
in practice tho blood-pressure in the aneurism appears
in_ some cases to be increased rather than diminished.
II ordrop's method consists in securing two or more of the
main branches of the artery on the distal side of the
aneurism. It aims at cutting off part of the blood-stream
through the aneurism, and so, by reducing the blood-
pressm-e, promoting the deposition of laminated coagu-
lum.

_
It has been applied to the subclarian and carotid

arteries for aneurism of the innominate
; but the success

attending it has not been great. The chief risks are
passive enlargement and subsequent bursting of the sac,
or inflammation and suppuration of the sac.

3. The double ligature.—Ligatui'e above and below
the sac, either, 1, by the old method of first laying the
sac open and then securing the bleeding ends of the
artery; or, 2, by the method of Antjdlus, of first securing
the artery and then laying the sac open, is only employed
in exceptional cases. Thus the old method is" sometimes
resorted to in traumatic aneurism of the axillary artery
in preference to tying tho subclavian, and also in gluteal
aneurism where "the Iluuterian method of tying tho
common or internal iliac is attended with such terrible
risk. The great danger is tho patient dying under the
operation of hemorrhage During the operation, there-
fore, in the case of the axillary artery, pressure should bo
made on the subclavian, an incision "thi'ough tho skin and
fascia above the chmcle being made to ensure its bettor
control. In tho case of the gluteal, Davy's lever a\- tho
abdominal tourni(|uet should b(^ used. The true method
of Aidj/I/iis may, in rare instances, bo required as in some
forms of aneurism at the bend of the elbow.
Manipulation.—A spontaneous cure, as we have seen
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(p. 091), is sometimes brought about by the impaction of

a portion of clot either m the mouth ot the sac or in the

artery below. Manipulation of the sac aims at breaking

up and displacing the clot in the hope that a portion may

become impacted in this way, and so lead to consolida-

tion. Sir William Fergusson, who first introduced this

method, used it with success, and others have done so

likewise. It is far from being unattended with dangei,

however, since a portion of the clot may be carried away

bv the blood-stream and become lodged m a vessel leudmg

to an important organ, as the brain. It should there -

fore, onlj' be tried when other means are impracticable

or appear attended with even greater risk.

G VEY^NO-PUNCTURE, INJECTIONS OF PERCHLORIDE OF

IRON, TANNIN, and the like, and the INTRODIJCTION of

FOREIGN BODIES as HORSEHAIR Or IRON WIRE whlch have

all for their object the coagulation of the blood m the

sac. are highly dangerous procedures, and have not

hitherto been attended with much success.

SPECLtUii ANEURISMS.

Internal aneurisms falling as they do under the

care of the phvsician rather than of the surgeon, will be

referred to only in as far as an aneurism of the arch ot

the aorta, of the innominate, of the first portion of the

subclavian, and of the portion of the left common carotid

within the chest may present as a pulsating tumour at

the root of the neck, and as such may call tor surgical

treatment.
Aneurism at the root of the neck. — iiie clil-

ferential diagnosis of aneurism in this situation is always

difficult, at times impossible. Indeed the aneurism may

involve more than one artery, perhaps all three ot the

main branches of the aortic arch, and even the arch itseli

as well. The sign common to all forms, whatever the

artery implicated, is a pulsating tumour at the root of the

neck, in which a loud bruit can generaUy be heard.

When the aneurism involves the avria, it generally

presents just above the suprasternal notch, and there

are symptoms within the chest of the aorta being affected.

When the imiominate is implicated, the aneurism pro-

jects between the two heads of origin of the sterno-

mastoid muscle; and the pulse in the temporal and

w. ^
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radial arteries is Rmaller on the right than on the left sideand IS aneunsmal in character. (Hee p. '•'93
) AMien thf'aneurism involves the common mroUd, it presents beneath

the mncr head of the sterno-mastoid, and tends to extend
upwards m the neck by the side of the trachea

; the bruit
is transmitted up the carotid, and the pulse in the tern
poral_ IS smaller on the affected than on the sound '^ideand IS aneunsmal

; but the pulse in the radial is the
same on both sides. When the suhdarian is involved the
tumour IS external to the sterno-mastoid; it extends in
the direction of the subclavian artery; the bruit is trans
mitted towards the axilla; and the'pulse at the wi-ist is
diminished m volume and is aneimsmal. Such is a brief
outline of the difierential diagnosis of these aneurisms •

but there are many other signs due to the pressure of the
aneurism on the veins, nerves, oesophagus, trachea, Arc
which have to be taken into account, and which 'it is
evident the size of this work does not permit to be dis-
cussed. Treatment.—^hen the aneui-ism is aortic medical
means alone must be relied on. When the innominate is
involved, medical means and pressure on the carotid
failing, distal ligature of the carotid and subclavian
arteries simultaneously may be tried. This not provino-
successful or being impracticable owing to the laro-e size
of the aneurism, nothing is left but the desperat*?resort
to galvano-punctm-e or the introduction of iron wire.
When the carotid or subcla%aan is affected medical moans
must also in the first instance have due trial

; afterwards,
in the case of the carotid, distal compression or ligature
may be tried; and in the case of the subclavian distal
compression or ligature if practicable, direct pressure on
the sac, or the terrible expedients of amputation at the
shoulder-joint, ligature of the innominate, manipulation,
galvano-puncture, injection of coagulants, or the introduc-
tion of iron wii'e.

Carotid ajs'Eueism at the root of the neck has just
been alluded to. Aneurism of the common trunk higher
in the neck presents the ordinary signs of aneurism,°and
in this situation has to be diagnosed from— 1, simple
dilatation of the artery at its bifurcation ; '1, enlarged
glands

; 3, abscess or tumour over the artery
; 4. pulsatino-

goitre. In simple dilatation there is no bruit ; in enlarged
glands and tumours there is also no bruit, the pulsation
is not expansile, and ceases when they are lifted up from
the vessel

; in abscess, in addition to the absence of the
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above signs, there is the history or presence of inflamma-

tion ; in pulsating goitre the tumour moves up and down

with the larynx on deglutition. The treatment consists

in pressure or ligature of the artery below the aneunsm,

or if there is not room in this situation, distal ligature.

Aneueism of the external .vnd internal carotids

requires no special mention. Pressure or ligature of the

common carotid is the treatment generally indicated.

Orbital aneurism.—Several conditions may give rise

to the group of symptoms to which the name "orbital

aneurism" has been applied. In only one instance has

the existence of a circumscribed aneurism in the orbit

been verified by an autopsy. In the other cases that

have proved fatal the following conditions were found :—

1. Thrombosis of the cavernous sinus. 2. Communica-

tion between the carotid artery and cavernous sinus.

3. Dilatation of the carotid artery. 4. Aneurism of the

ophthalmic artery within the cranium. The general

sijmptoms are :—pulsation over the whole or part of the

orbit
;
protrusion of the eyeball with loss or impa,irment

of sight ; more or less paiii ; and a loud bruit which can

also often be heard by the patient himself. The dilferen-

tial diagnosis of the several conditions producing these

symptoms is one of great difficulty and cannot be entered

upon here. Treatment.—The symptoms have been known
to subside spontaneously. Where they have not done so

ligature of the carotid has been attended with the best

results. Injection of perchloride of iron has been re-

commended, but I should hesitate to use it myself for

fear of venous thrombosis and embolism. Where the

pulsation has followed a pimctured wound of the orbit it

has been advised to extirpate the globe and secure the

bleeding vessel iii the orbit. In a case of the kind

recently under the care of my colleague, Mr. Power,

ligature of the common carotid was attended with perfect

success.

Axillary aneurism is not uncommon as the result of

sprains, or of attempts to reduce long-standing disloca-

tions of the shoulder. The diar/nosis, as a rule, presents

no difficulty except the aneurism has become diffused,

when it may be mistaken for abscess. Treatment.— 1.

When the aneurism is spontaneous, small, and well:-

circumscribed, pressure or ligature of the. third part of

the subclavian should be practised. 2. When more or

, less diffused, as when the result of an injury to the artery
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in the reduction of a dislocation, the aneurism should be
cut down upon, the clots turned out, and the vessel
secured above and below. If this operation is decided
on, an incision should be made over the subclavian artery
through the skin and fascia, so that pressure may be
made on it more directly, and the circulation throuprh
the aneurism during the subsequent operation betfer
controlled. A small incision is then made over the
aneurism, two fingers are introduced into it, and placed
on the bleeding spot in the artery, which mav be known
by the hot arterial blood issuing from it. An assistant
in the meantime enlarges the wound, turns out the clots,
and helps the Surgeon to tie the artery above and below
the rupture before the fingers are removed. This method
is less dangerous than that practised by Syme, who made
a free incision over the aneurism, rapidly tm-ned out the
clots, and seized with forceps the bleeding point in the
artery. 3. Where the aneurism is of great size and in-
volves the subclavian, the first part of the subclavian or
the innominate may be ligatm^ed, or iron wii-e introduced,
galvano-puncture or manipulation tried, or amputation at
the shoulder-joint performed. Space does not penuit of
a discussion of the cases in which one or other of these
methods is the more suitable. All, however, are desperate
expedients.

Aneurisms at the bexd of the elbow were formerly
common when venesection was in vogue, and were theii

generally arterio-venous in character (see p. 20S).

Gluteal aneueism is the term applied to anem-ism
of the gluteal artery itself, the sciatic, or the piulic where
it winds over the spine of the ischium. Aneurisms in

this situation may be the result of a wound or other
injury, or may occur spontaneouslj'. They are fi-equently

attended with pain and interference with the movements
of the hip-joint. The pulsation and bruit will generally
serve to distinguish them, but there may be no jnilsation,

as where the aneurism has burst, or blood has been
effused into the tissues as the result of a wound of the
ai'tery ; a tiunour of bone, moreover, may also pulsate.

Under such circumstances, exploration with a gi-ooved

needle Avill be necessary. Trtidmcnt

.

—"When of traumatic
origin, an incision should be made over the tumnur, the

clots turned out, and the bleeding vessel secured, the

ha^mori'hage during the operation being controlled by
2)ressure on the common iUac by Davy's lever or bj' the
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hand in the rectum. When spontaneous, the internal iliac

may have to be tied if the aneurism encroaches on that

vessel within the pelvis-a point which may perhaps be

determined by exploring with the hand m the rectum

Before, however, resorting to ligature of the internal

iliac compression of the abdominal aorta or common liiac,

and 'carefully applied direct pressure on the swelhng,

should be tried. Galvano-puncture and the introduction

of coagulants have been employed successfully m this

aneurism. , , • i

L\GUi>-4.L ANEURISMS are those which involve eitnei

the termination of the external iliac, or the commence-

ment of the femoral. They may extend either upwards

along the course of the iliac into the abdomen, or down-

wards in the course of the femoral into the thigh, ihey

may have to be diagnosed from enlarged inguinal glands

over the artery, tumours, especially pulsating tumours

of the pelvic bones, and abscesses. From abscess and

tumour they may be distinguished by the signs already

several times alluded to. Theii- diagnosis from pulsating

tumours of bone is often very difficult, and the external

iliac has before now been tied by the most skilful Surgeons

imder the impression that such a tumour was an aneurism.

The diagnostic points have alieady been given under

Pulsatile Tumours of Bone and Diagnosis of Aneurism

(pp. 24(3, 294). Treatment.— I. When the aneurism is of

moderate dimensions, and involves only a small portion

of the external iliac, this vessel should be tied, or if

preferred, an attempt may first be made to compress it.

2. Where there is apparently not room to apply a liga-

ture to the vessel, rapid compression of the abdominal

aorta, may be employed, combined in some cases with

distal pressure. 3. "Where there is not room for the

tourniquet on the aorta, medical means must berehed on,

or the comroon iliac tied ; or the desperate expedient

resorted to of tying the aorta, or injecting coagulants, or

passing iron wire into the sac. On the whole hgature of

the common ibac by the intraperitoneal method perhaps

holds out the best chance of success.

Femoral aneurism requires no special remark other

than that when situated in Hunter's canal, the femoral

should be compressed or tied in Scarpa's triangle. When
situated in Scarpa's triangle, the external iliac may be

treated in the same way. In either case Esmarch's band-
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age may be used if this method of treatment commends
Itself to the Surgeon's judgment.
Popliteal ANEUiusir.-The frequency of aneurism in

this situation is attributed to-1, the bifurcation of the
popliteal artery into the anterior and posterior tibial
whereby the circulation through it may be slightly ob-
structed, or an embolus be readily impacted- '> the

'"•4.t'TT.^l^^°
unsupported by muscles, and in contact

with the bone
; 3, the strain on the artery in the move-

ments of the knee-joint
; 4, the compression that may be

exerted on the end of the artery by the strong fascia of
the soleus muscle. The diagnosis of popliteal aneurism
IS not usually difficult ; but should it become diffused
suppurate, or break into the knee-joint, it may be
mistaken for a malignant tumour of the bones, an absce.ss,
or an affection of the joint. The history of the case, the
consideration of the diagnostic signs of aneurism abeady
given, and the introduction of a gi-ooved needle into the
knee when blood has been effused into the joint, will
usually clear up any doubt as to the nature of the affec-
tion. Treatment.—Jjittle need be added here to what ha^;
already been said on the general treatment of aneui-ism.
as such especially applies to aneurism in this situation.'
Flexion, combined with appropriate medical treatment,
IS often successful ; and digital and instrumental com-
pression are especially applicable to tliis aneurism, or an
Esmarch's bandage may be used if preferred. These
methods failing, or not being considered advisable, the
femoral artery should be tied in Scarpa's triangle, an
operation which should be done at once imder the following
circumstances :— 1 . When the aneurism is rapidly increas-
ing in size, leaking, or threatening to burst. 2. When the
aneurism is inflamed but has not suppurated. 3. Under
some circumstances when it has bm-st into the knoe-
joint._ 4. When the limb is axlematous, showing that the
vein is being seriously compressed. 5. When the patient
is of an irritable disposition, addicted to alcohol, and
impatient of control. Amputation, on the other hand, is,

as a rule, called for— I, if the aneurism has burst; 2. if

gangrene has set in; 3, if sui^pm-ation attended with
profuse hasmorrhagc has occurred; and 4, if the knee-
joint is disorganized.
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LIGATURE OF ARTERIES.

The ligature of arteries requires a knowledge of their

relational anatomy and of the position and appearance of

the various structures which serve as guides to them.

Such a knowledge can only be gained in the dissecting-

room, and by the frequent practice of operations on the

dead body. Here only the chief rules that should guide

us in applying a ligature, and a short account of the

methods of tying the more important arteries, can be

given. . . T , 1

General rules for ligature:—!. The incisions should

generally be made parallel to the course of the artery,

and the skin divided evenly to promote union by first in-

tention. 2. Each successive cut through the underlying

tissues should be made the same length as that through
.

the skin, and bruising of the parts avoided as much as

possible. 3. The sheaths of muscles and tendons should

not, if possible, be opened. 4. The sheath of the vessel

having been exposed and the artery felt pulsating with

the index finger, the sheath should be pinched up with

forceps and opened by cutting with the blade of the knife

on the flat. 5. The sheath being opened, it must be

separated from the artery in the whole of its circum-

ference, either by careful dissection with the knife turned

with its edge from the artery, or by the director insinuated

by a gentle to and fro movement between the sheath and

the artery. If this part of the operation is not done very

delicately, too much of the sheath in the long axis of the

artery will be separated, and there will be danger of

secondary hfemorrhage from cutting off of the blood

supply which the vessel receives from its sheath. 6.

Having separated the sheath, one side of it should be

seized with the forceps and the needle passed, unthreaded,

between it and the artery, and the point, by a gentle to

and fro movement, carried round the vessel without

injuring or including any of the contiguous structures.

It should always be passed from the side on which the

vein lies. 7. When the point of the needle projects on

the opposite side, it should be cleared from any loose

cellular tissue of the sheath it may have carried before it

by scratching with the finger-nail, or cutting on the

needle with the edge of the scalpel directed from the

artery. 8. The artery should be gently pressed between
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the curve of the noodle and the finger to ascertain that no
other structure is uicluded, and that pressure controls the
pulsation m the aneurism. 9. The needle should now be
threaded with the ligature which is carried round the
artery as the needle is withdrawn ; the ligature should

^""^^l ^'""^ ^ '^''^ ^^"^ilfl much of the
sheath have been unavoidably separated from the artery
two ligatures had better be passed, and the artery divided
between them. I question if this will not always be
lound the safer msthod : it is now the one generally u.sed
by several of the surgeons at St. Bartholomew's 11
bonie form of antiseptic ligature should be used as car-
bolized silk, chromicized catgut, ox-aorta, or kangaroo-
tail tendon, but the best material can hardly be said to
have been determined. I have always used kangaroo-
tail tendon myself, and have found it answer admirablv
± ormerly, when ordinary silk Ugature was used, one end
of the ligature was left out of the wound by which the
ligature might be removed when it had cut its waA-
through the vessel. Now, however, when an aseptic
ligature is used both ends should be cut short, as the
ligature will become absorbed, organized or encysted.
12. The wound should be accurately united, drained ijf

deep, and dressed antiseptically.
LiGATUllE OF SPECIAL ARTERIES. —ThE COMMON CIEO-

TID ARTERY may require tying for—1. Wound of the
artery

; 2, a punctui'od wound near the angle of the jaw
or tonsil

; 3, aneurism of the upper part of the artery or
of one of its branches

; 4, orbital, intracranial and cirsoid
aneurism

; and 5, aneurism at the root of the neck (distal
ligatm-e). The artery maybe tied either above or below the
omo-hj^oid. When practicable it should be tied above, as
it IS here more superficial, and the risk of supiniration ex-
tending beneath the deep fascia into the chest is avoided.
The high operation, or ligature above the omo-hyoid. Make
an incision three inches in length with its centre opposite
the cricoid cartilage, along the anterior edge of the
sterno-mastoid muscle, i.e., in a line drawn from the
sterno-clavicular articulation to a point midway between
the angle of the jaw and the mastoid process (Fig. 231, i).

Uivide the skin, superficial fascia, platysma and deep
fascia. Draw the anterior edge (if tlie sterno-mastoid
gently outwards, and the artery will bo felt pulsating in
the angle formed by the omo-hyoid with the sterno-
mastoid. Open the sheath on its inner side, and pass the
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aneurism-needle from without inwards to avoid in]™S

?Je" in which slightly overiaps the ^
^^^^^^^^^^^

side, and keep its point close to ttejegeUe t tl^e pne^ao
^

gastric nerve be included m the lig^Uire. xi

dPsoondens noni nerve runs superficial to the sheatn, ana

f' een should be avoided. The superior, thja.id hngua^^

and facial veins cross the artery to open into the i^teinal

jil'ut veL Should they impede the opei^tion^ divid

hem, having first applied two If^^^^^^ ^^HnTisi^
t.-nn m- lio-nhire below the omo-hyoid. Make an mci&ion

nthe'saS^e aiforthe l^isl^%eration but lowei^ui

the neck. Draw the sterno-mastoid outwanls and the

sterno hvoid and thyroid inwards and the artery will be

beating in the Lgle formed by tlie omo-hyoid wr^h

the sterno-thyroid. .Pass ^be needle as be o^e i^^^^^

without inwards, taking especial care f
mjiue tj^^^

vein which on the left side shghtly overlaps the arteiy.

The head should be kept fixed after l^g-ture by som^

form of splint. The <^^^i-f d<;:i>T\f'' T^ iCl"^^^^
Cerpbral mischief from partial cutting off ot the blood

sunplv to the brain; 2, a low form of pneumonia fmm

inteierencrwith the blood supply of the pneumo-gastnc

centre rsuppm^ation descending into the mediastinum ;

and I suppiation of the sac when tied for aneurism

The collateral circulaiion (Fig. 88) .is

^S^'^'t^lX^!
anastomosis of-1. The vertebral with tl^^ opposite verte-

bral 2. The inferior with the superior thyroid. 3. ihe

internal carotid with the opposite internal carotid through

the cii'cle of Willis. 4. The deep cervical with the

prLcSs ceSv^^^^ 5. Branches of the external carotid

with the corresponding branches of the opposite side across

the middle line of the neck.

The external and inteknal cakotib aktebies may

be tied by an incision similar to that for the common

carotid, but higher in the neck. .A point to remeniber is

that the internal carotid is m position at first extemal to

the external carotid and of larger size.

The lingual artery may require hgature for htemor-

rhage in cancer of the tongue, and as a prehmmary to

excision of the tongue. Make an incision along the greater

cornu of the hyoid bone (Fig. 231 g), divide the skm,

superficial fascia and platysma; hook up the submaxillary

Kland and a few touches of the director will expose the

triangle bounded below by the anterior and posterior

belly of the digastricus, and above by the hypoglossal
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nei vo. Scratch cautiously through the mu.s3ular fibres of
tiie hyo-glossus winch forms the floor of this triangletaking care not to injure the lingual vein which is super-

Pu; 88.—Diagram to show tlie collateral circulation after li>-ature
of common carotid, subclavian and axillary arteries, a. Common
carotid

;
u. Internal carotid

; c. External carotid : p. Vertebral •

K. Circle of AVillis
;

f. Basilar; o. Subclavian : ii. Tliyroid axis •

I. Inferior thyroid
; j. Superior thyroid ; k. Occipital : i,. TrincciLs

cervicis; m. Deep cervical; n. Transver.salis colli; o. Suprascapular-
P. Posterior scapular

; li. Dorsalis scapula? ; ii. Infrascapular •

s. vSubscapular
:

t. Long thoracic
; r. Short thoracic

: v. Superior
intercostal

;
.x. Internal niannnary

; v. anil Aortic intercostal.s.

ficial to the muscle : the lingual ai-terv will bo seen oi-
telt lying upon the niiddlo constrictor of the ]iliaryn\-. The
vessel, however, is often abnormal, and conseiiucntly mav
not be found m the usual situation.
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The f vcial artery is readily tied at the anterior edge

of the masseter, where it can be felt heating. It lies

anterior to its vein.

The superior thyroid artery can seldom requne

tying except for wounds of the neck, as " cut throat,

and as a preliminary to removal of the thyroid body.

The temporal artery may require ligature for cir-

soid aneurisms or a wound of the vessel. It can be

readily secui-ed at the spot where it is felt beatmg as it

crosses the zygoma just in front of the external auditory

meatus(Fig. 231,h, p. 610).
^t, .7 •

7

The subclavian artery may be tied m the thml part

of its course for— 1, axillary aneurism ; 2, aneurism at the

root of the neck (distal ligature) ; 3, ruptured axillary

artery; 4, secondarv hasmorrhage after amputation at the

shoulder-joint ; and 5, as a preliminary to the latter

operation. The head having been drawn well back, tlie

face turned to the opposite side and the shoulder depressed,

draw down the skin over the clavicle, make an incision

along themiddlethirdof thatbone through the integuments

and platysma, so as to avoid injuring the external jugular

vein, and let the tissues slip up again (Fig. 231 i). Mext

divide the deep fascia on a director, and the posterior edge

of the sterno- mastoid will be exposed. Hold aside or divide

if necessary the external jugular or any other vein that

may be in the way, but do not injure the suprascapular

artery, as this is one of the chief vessels by which the

collateral circulation will subsequently be carried on.

Search with the finger and director for the scalene tubercle

in the triangle bounded by the omo-hyoid above, the

clavicle below, and the scalenus anticus on the inner side
;

the artery will be felt pulsating behind the tubercle.

It has the vein in front of it, but on a lower plane, and

the brachial plexus above it. Pass the needle from above

downwards. The artery, if necessary, may be tied m the

second part of its course by extending the incision inwards

and partially dividing the scalenus anticus._ Ligature of

the first part has been so uniformly fatal hitherto that it

will not be described. The principal accidents that may

occur during ligature in the third part of its course are—

1, injury of the external jugular vein or other veins, and

profuse venous hemorrhage ; 2, wound of the sac of the

aneurism ; 3, puncture of the pleura
; 4, inclusion of the

lowest cord of the brachial plexus; 0, injury of the

phrenic nei-ve. The chief dangers after ligature are
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Fig. 89.—Diagram to show
tlie collateral circulation

after ligature of the axil-

lary, brachial and radial
and ulnar arteries, a.

Brachial
; b. Radial

; c.

Ulnar
; d. Superior pro-

funda ; E. Inferior pro-

funda
; P. Anastomotica

magna ; g. Eadial recui-

rent
; h. Interosseous re-

current
; I. Anterior and

K. posterior ulnar recur-

rent
; J. A.xillary

; l. Com-
mon interosseous ; m. Pos-

teriorinterosseous ; n. An-
terior interosseous ; u. o.

Anterior and jjosterior car-

pal
; I'. Deep palmar arch

;

Q. Superficial jmlmar arch
;

K. Posterior circumrtc.x
;

s. Subscajjular.

plcurisj', secondaiy haemor-
rhage, and suppuration of the
sac. The collateral circulation.
(Fig. 88) after ligature of the
third portion i.s carried on bj'—

1, the supra-.scapular and
posterior scapular arteries
anastomosing with the infra-
scapular and subscapular and
dorsalis scapula? arteries

; 2,
the internalmammaiy

, superior
intercostal and aortic interco.stal
arteries anastomosing with the
longand short thoracic arteries.
The axillary aktery can

seldom require ligature except
for wound or rupture (p. 20a).
In its continuity it may be
tied in the fir.st, second," and
third part of its course. In
the third part it can be readily
secm-ed by making an incision,
with the arm raised, thi-ough
the skin and fascia along the
inner border of the coraco-
brachialis and biceps (Fig. 90 b).
In the first and second parts of
its course it lies below the
pectoral mu.scles, and to expose
it so deep a dissection is re-
qim-ed, that ligatui-e of the
subclavian is preferable. The
collateral circulation (Figs. 88
and 89) after ligature of the
first portion of the axillary is

carried on by the same vessels
as after ligature of the third
part of the subclavian. After
ligature of the third jiart of
the axillary it is carried on
by the anastomosis of small
branches of the subscapular
and circumflex above with
.similar branches of the supe-
rior ijrofunda below.
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The brachial artery may require ligature for 1,

wound of the artery; 2, aneurism at the of the

elbow; 3, wound of the palmar arch. It ^ay be tied

in any part of its course. Make an incision (Fig. 90 c)

alon- the inner edge of the biceps m a line drawn from

?he anterior fold of the axilla to the middle of the bend

of the elbow through the

integuments and deep

fascia, avoiding the basilic

vein which hes over the

course of the artery bat

superficial to the fascia.

The median nerve crosses

the artery along the mid-

dle of its course from

without inwards. At the

lend of the. elbow make the

incision obliquely from

within outwards (Fig. 90 d)

and divide the semilunar

fascia of the biceps, and

the artery will be found

between the tendon of the

biceps on the outer side

and the median nerve on

the inner side. The col-

lateral circulation (Fig.

89) when the artery is

tied above the superior

profunda is like that after

ligature of the third part

of the axillary (p. 31fi).

"When tied below the su-

perior profunda it is car-

ried on chiefly by the

anastomosis of this vessel
. -, , , • .

'

with the arteries below. When tied below the inferior

profunda it is carried on by the anastomosis of the

superior profunda with the radial and interosseous recur-

rent and anastomotica magna; and by the anastomosis

of the inferior profunda with the posterior ulnar recur-

^^TChe radial and ulnar arteries may be tied for

—

1, aneurism of either vessel, or, 2, wound of the palmar

arch ; but it is a question whether ligature of the brachial

PiQ_ 90.— Lines of incision for

ligature of arteries of the upper

extremity.
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tln°* fr^^^^'t^lf
letter case, as the anastomosis be-tween the radial and uhiar and the carpal and interosseous

arteries .s so free (Fig. 88). Both arteries in tfe case oi awound of the palmar arch need to be tied. This is best

tT.nl superficial and can befelt pulsating. The radial lies between the supinatorongusand the flexor carpi radialis; the ulnar bl^tweenthe innermost tendon of the flexor sublimis digitorumand the flexor carpi ulnaris, by which it is sHghtly over-lapped. An incision about an inch long through theinteguments and deep fascia parallel to the coiS-.e of

?Kp''q(T'f'M' T f necessary to expose them,
(i^ ig. 90, g, h). In the case of the ulnar, however, the flexor

lZ^^u Y'''fiT^ ^'^"^'i !° ^"^^ The aneurism
needle should be passed from the ulnar to the radial side
to avoid the nerve wliich lies to the ulnar side. In the
case of the radial, the needle may be passed either wavas the radial nerve at the wrist is not m contact with the

r^'iv y'^^ if venge comites are tiedwith their respective vessels. The radial arirry in theupper th>rclhes deeply between the supinator longus andpronator radii teres. Make an incision (Fi^. 90 el in a
line drawn from the middle of the bend of the elbow to
half an inch internal to the styloid process of the radium
|^eparate the muscles and the artery ^^•ill be exposed.'Ihe radial nerve m this situation is some distance to the
outer side of the artery. Ligature of the ulnar In ih<-
tipper th;rd is more difficult as it Hes beneath the super-
ficial flexor muscles. Make an incision (Fig. 90 f) four
inches long m a Ime drawn from the front of the inteAial
condyle to the radial side of the pisiform bone. Seek the
interval between the flexor carpi ulnaris and the flexor
subhmis digitorum. Separate these muscles and the
ulnar nerve will be seen. Work superficial to the nerve
and the artery ^dll be found between the flexor sublimis
and flexor profundus digitorum. For CoUatrral nraila-
tum after ligature of the radial and ulnar arteries see
r ig. 89.

'

The exteexal iliac aeteky may require ligature
for:-^l. Anemism m the groin; 2, secondary haemor-
rhage from the femoral

; 3, a wound of the vessel it«elfA hue drawn from half an inch below and a little to the
left of the umbilicus to the middle of Poupart's li'-ament
indicates its course. Make a curved incision beginnin'- a
little external to the centre of Poupart's ligament up-
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M urds and outwards for about

three inches towards the an-

terior superior spine of the

ilium (Fig. 242, c). Divide

the skin, superficial and deep

fascia, and the aponeiu'osis

of the external oblique ; cut

more carefully through the

internal oblique and transver-

salis muscles, and the fascia

transversaliswill be exposed.

I )ivide this on a director,

taking care not to injure

the peritoneum. Separate the

peritoneum gently from the

psoas muscle, and let an
assistant press it carefully

upwards and inwards. The
artery will now be felt beat-

ing at the inner part of the

wound along the inner

border of the psoas. Pass the

aneurism needle from within

outwards to avoid injming
the vein which lies to the

inner side of the artery. The
small crural branch of the

genito-crm-al nerve lies on the
artery, and the circumflex

iliac vein and vas deferens

cross it just before it passes

under Poupart's ligament.

The chief acciderds that may
occur during ligature are :

—

Fig. 91.—Diagram of the collateral circulation after ligature of

the common iliac, external and internal iliac, femoral, and

arteries of lower extremity, a. Common iliac ; b. Exter-

nal iliac ; c. Internal iliac ; d. Last lumbar ; e. Ilio-lumbar
;

F. Epigastric ; g. Circumflex iliac ; h. Obturator ; i. Gluteal
;

J. Lateral sacral ; k. Sciatic ; l. External circumflex
;

m. Pro-

funda ; N. Internal circuiriflex ; o. Femoral ;
p. Comes ischiatici

;

QQQ. Perforating ; n. Anastomotica magna ; ss. Superior articular
;

TT. Inferior articular ; u. Tibial recurrent ; v. Popliteal; w. An-
terior tibial : x. Postoi-ior tibitil ; y. Peroneal.
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1. Injury of the peritoneum ; 2, wound of the vein

;

3, wound of the spermatic cord
; 4, wound of the epigastric

artery ; and 5, puncture of the eii'cumfiex iliac vein.

The chief daiifje.rs after ligature are :— 1, Gangrene of the

limb
; 2, peritonitis

; 3, secondary htemorrhage. Should
secondary haemorrhage occui', carefully applied pressure

must be tried. If this fails, nothing is left but the

desperate expedient of cutting down on the bleeding

vessel and trying to secure it. Davy's lever .should be
used to control the htemorrhage during the operation.

The peritoneam will be probably opened, and .success can

hardly be hoped for. The collateral circulation (Fig. 91) i.-

carried on chiefly by the anastomosis between the internal

mammary and deep epigastric ; the ibo-liunbar and cii-

cumfiex iliac ; the gluteal and external circumflex ; the

obturator and internal circumflex ; the sciatic and the

superior perforating and internal cii'cumflex.

The commox iliac arteey has been ligatirred for

aneurism of the external iliac and for gluteal aneui-ism ;

the interxal ILIAC ARTERY, also for gluteal aneui-ism.

Both may be reached by prolonging the incision for liga-

ture of the external iliac, and both have recently been tied

through the peritoneum. Both operations were fonnerly

attended with the most unfavourable results, but of late

there have been several successful cases in which laparotomy

has been done in the middle line, the intestines di-awn

aside and the vessels exposed by scratching through the

peritoneum. For collateral circulation see Fig. 91.

The suPERrici.\L femor-vl artery may be'ligatui-ed

for : 1. Wound of the artery itself ; 2, popliteal aneurism

;

3, hjemorrhage from a wound of one of the tibials. The

ligature may be applied either in Scarpa's triangle or in

Hunter's canal. In Scarpa s triangle the artery is usually

tied at the apex where the sartorius touches the adductor

longus. If thought necessary, the line of the sartorius

may be marked on the skin with lunar caustic by putting

the" muscle in action before the patient is ana3sthetized.

Slightly flex the leg, and place the thigh on its outer side

in a position of .slight abduction and flexion. A line

drawn from a point midway between the symphysis

pubis and the anterior superior iliac spine to the ad-

ductor tubercle in this position indicates the course of the

artery. (Fig. 92 a.) Make an incision about three inches

long "in this line, beginning about four inches below

Poupart's ligament ; cut through the skin and superficial
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in the usual way,
internal cutaneoiis-

III.",

fascia, and divide the deep fascia on a director. Draw
the sartorius gently outwards and tlie sheath of the

vessel will be exposed. Open this

avoiding the small branch of the

nerve which crosses the artery at

this spot. Pass the aneurism needle

from within outwards to avoid in-

jiu'ing the vein which lies to the

inner side of, and a little posterior

to, the artery. In Hunter^s canal

the same line as the above indicates

the course of the vessel (Fig. 92 b.)

Place the limb as before, and make
an incision three or four inches

long in the line of the artery in

the middle third of the thigh. Di-
vide the superficial and deep fascia,

and the sartorius will be exposed.

It may be known by its fibres

running downwards and inwards.

Draw the muscle to the inner side,

and the aponeurotic covering of

Hunter's canal (known by its strong
• transverse fibres) will be seen.

Divide it on a director, and the

artery will be found lying between
the vastus internus on the outer

side and the adductor longus and
magnus on the inner side. The
vein is behind and a little external

to the artery. The long saphenous
nerve crosses the arteiy from the
outer to the inner side. Pass the

aneurism needle from without in-

wards, keeping the point well ap-
1 plied to the vessel, as the vein in this

' situation is usually very adherent
' to the artery. The chief dangers

after ligature are:— 1. gangrene; 2, secondary hsemor-
; rhage

; 3, phlebitis and pyajmia from pricking the vein
(see p. 303). The collateral circuJation (Fig. 91) is carried

on by the anastomosis of (a) the perforating branches of
' the profunda with the articular branches of the popliteal

;

(b) the descending branch of the external circumflex with
'the external articiilar branches of the popliteal and tibial

Fig. 92.—Lines of iii-

oisiou for ligatiu'o

of arteries of lower

extremity.

w.
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recurrent ; and (c) the artery of the great sciatic nerve
with tlio iutornal articular l)ranchos of the popliteal.
The i'Osteuior tihial aiitkiiy.— //< the ttpper Hard.

.Place the limb on its outer side, and make an incision
foiu-_ inches long parallel, and half an inch posterior to
the inner border of the tibia (Pig. 92 e). Divide only the
skin and superficial fascia in the first incision to avoid
injuring the long saphenous vein. Then divide the dee])

fascia and draw the gastrocnemius, if seen, backwards

;

cut through the tibial origin of the soleus, and the inter-
muscular fascia will be exposed. Divide this on a direc-
tor, and the artery will bo found ljung on the tibialir^

posticus with the nerve to its outer side. Ligatm-e of tin:

posterior tibial in its upper third can hardly be required,
except for a wound -n-hich should then be enlarged longi-
tudinally until sufficient room is obtained. At the anLlc.

—Make a curved incision over the artery a finger's

breadth behind and below the internal malleolus.
DiA^de the superficial and deep fascia and the internal
annular ligament and the artery will be found between
the tendons of the flexor longus digitoium and flexor

lougus poUicis with the nerve to its outer side. For
coUuttral circulation, see Pig. 91.

The anteeior tibial artery.—A line di-awn from
the inner side of the head of the fibula to midway between
the two malleoli indicates the course of the vessel. Ik
the upper third make an incision about five inches long in

the line of the arterj^ (Pig- ^- c) through the skin and
superficial fascia and look for the innermost white line,

which indicates the cellular interval between the tibialis

anticus and the extensor longus digitorum. Divide the

deep fascia OA'er this line on a director ; hold the muscles
apart by retractors, and the artery will be found on the

interosseous membrane with the nerve to its outer side.

In tlie middle third the artery lies between the tibiahs

anticus and extensor proprius poUicis, and the nerve lies

on the ai'tery. In the Ivirer third the artery lies between
the extensor proprius pollicis and the extensor longus
digitorum with the nerve on its outer side. An incision

in the line of the arterj' (Pig. 92 d) and the sepai-ation of

the muscles is all that is necessarj- to expose the vessel

in either of these situations. Por colhderal cirnilation,

see Pig. 91.

The dorsalis pedis artery may recpiirc ligatiu'o for

a wound f>n the dors^im of the foot. I have twice seen it
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tied for aneurism of the vessel itself. Make an incision

in a line drawn from midway between the two malleoli

to the interval between the great and second toes; divide

the skin and the superficial and deep fascia, the artery-

will be found between the extensor proprius poUicis and

the innermost tendon of the extensor longus digitorum.

As the artery sinks into the sole it is crossed by the inner-

most tendon of the extensor brevis digitorum. The
anterior tibial nerve is on the outer side.

DISEASES OF THE VEINS.

Thrombosis, or clotting of the blood in a vein, is very

common, and was formerly thought to be always the

result of inflammation of the vein-wall. Hence, when-
ever a vein became thrombosed, the condition was spoken

of as i^hlebitis. It is now known, however, that a

thrombus may form in a vein without any inflammation

of its walls, and that the presence of a thrombus is in

some cases the cause and not the result of the inflam-

mation. The causes of thrombosis may be considered

under the following heads. 1. Changes in the vein-wall,

such as may result from injury, inflammation, and
degenerative processes. 2. Chamjes in the hlood, such as

occur in septicEBmia and pycemia and other affections in

which there is a destruction of the white corpuscles, and
the consequent setting free of the fibrin ferment con-
tained in them. The exact nature of the changes in the
blood indiicing thrombosis is, however, not known, and
the above explanation is at the best a mere theorj-. 3.

The presence of micro-organisms, -l. Tlie rekirdation or

arrest of the hlood-streapi, as («) when a ligature is applied

to a vein
;

{h) when a vein is compressed by a tight

bandage, tumour, or contraction of a cicatrix
;

(t) when
the blood flows feebly through a vein owing to weak
action of the heart induced by age, fevers, loss of blood,
&c. 5. The presence of a foreign body not covered by endo-
thelium, as a piece of ligature, an embolus, an already
formed thrombus, or the in'otrusion of a new growth into
the lumen of a vein.

Method, of extension ef Ihe ihromhus.—When once formed
the thrombus may extend either with or against the blood-
stream. As a rule, however, it takes the former direction,

Y 2
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extending from the smaller to the larf!;er veins, and in

this way may at timns reach the heart.

Appcard'uccs of a recent tlirornhus.—AVlien tlio hlood is at

rest at the time of coagulation, as when a vein is ligatured,

the thrombus will be red throughout, as both the coloured
and colourlnss cor]iuscles equally become entangled in the
fibrin. It will fill the whole lumen of the vein, and at

first will be soft and gelatinous, and but loosely attached
to the vein-wall. When, on the other hand, the clot is

formed gradually' whilst the blood is in motion, as when
the clot is deposited on an unhealthy' vein-wall, the clot

is laminated, and firmly adherent to the wall, and will be
either white or tinged with red, according to the rate at

which it is formed. A fost-mortem clot may be distin-

guished from the above in that it does not adhere to the
wall of the vessel, nor as a rule entirelj' fill its lumen.
It is never laminated, although it may consist of two
layers, one white and one red.

C/unu/es in the thrornhus.—1. The clot may become con-

verted, together with that portion of the vein in which it

is contained, into a fibrous cord. Thus it first loses its

red colour from the disappearance of the red corpuscles,

then becomes firmer, more adherent to the wall of the

vein, and finally indistinguishable from it. The minute
changes which occur in this process are similar to those

already described in the healing of an artery after injury

(page 123). 2. The clot may undergo calcification and
become converted into a so-called vein-stone or pblebolith.

which, may either be found free, or attached to the walls

by a pedicle. 3. The clot may soften and disintegrate,

forming a pultaceous reddish material or a yelloM-ish-rcd

pin-iform fluid, the latter change being probably due to

the action of septic micro-organisms. 4. The clot may
shrink to one side of the vein, or become tunnelled by the

blood, or it may be slowly carried away by the circulation

without causing any mischief. The tunnc-lHngof tlie clot

is brought about liy the gradual enlargement of the .'^mall

vessels which normally permeate the clot during its ci in-

version into a fibrous cord.

Tlie effects of thrombosis nvc, 1. SireJUn;/ anil ivdema of

the parts from which the affected vimu rettirned the

venous blood. This may completely or ijartially disa])-

]ienr, (U- it may remain permanent constituting the con-

dition known as solid udema, according to whether the

lumen of the vein is or is not restored, or the collateral
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chaiiBels are sufficient for tlie requu-emeuts of the circu-

lation. A good example of cedeuia from thrombosis is

furnished by the so-called white leg, or iMefimusia alba

chkns, so common after parturition as the result of the

extension of the clot from the uterine veins through tlio

iliacs to the femoral. 2. Gangrene occasionally occurs

after the plugging of a large vein where the collatera

circulation is insufficient to relieve the engorgement of

the part, and is necessarily of the moist variety. 3. r/ik-

hifis or inflammation of the vein-walls, may ensue, and

will take a simple or a spreading and suppurative form,

according as the thrombus is of a simple or of a septic or

infective nature. 4. Kmbolisvi, owing to a portion of a

thrombus being swept away by the blood-stream and

becoming lodged in a distant vessel. The way m.which

this detachment may taie place is shown m i'lg. 3/,

p 159 If the thrombus is of a simple character, no

harm may ensue : but if septic or infective, the embolus

will also be septic or infective, and set up a like inflam-

mation in the part where it becomes arrested, (bee

Pycemia, p. 159.)
•, i j.t. i

Signs.—When the deep veins are plugged, the only

evidence of the thrombosis will be signs of obstruction to

the circulation in the veins below, such as oedema or

dilatation of the sirperficial veins. AVhen, however, a

superficial vein, as one of the saphenas, is affected, there

will be a hard cord-like swelling in the situation of the

vein, and some' tenderness on pressure and feeling of

stiffness on movement. Should inflammation of the vein

follow from the presence of the thrombus, there will bo

in addition some heat and redness of the skm. (See

Phlebitis.)

Trmtment.—Ahaohiie rest in the recumbent position is

essential, lest a portion of the clot should become detached

and lodged in an important organ, as the bram, or plug

the pulmonary artery, and sudden death ensue. Where

there is much oedema, the part should at first be elevated,

and subsequently evenly and firmly bandaged.

Phlebitis, or inflammation of veins, may be divided

into the simple, and the septic or spreading.

Himple phlebitis, formerly known as adhesive pldebitis,

is a simple local inflammation of the vein-wall, and may
terminate in resolution, obliteration of the vein, or more

rarely in the formation of a localized abscess. Causes.—
1. Injury of the vein-walls. 2. Simple inflammation of
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the surrouiidiug tissues. ;i. The formation (jf a uon-
infective thvoiulju.s in a vein. i. (iout or the gout_v dia-
thesis. C). ( iortain conditions of tlie system the "exact
nature of which is not known, the phlebitis being then
spoken of as idiopathic.

Pathology.—ThQ walls of the vein become infiltrated
with leucocytes and swollen, whilst a thrombus, should
not such already be present as the cause of the inflam-
mation, will form in the interior of the vein. Changes
similar to those already described under thrombosis may
then occur in the clot. Thus the vein may become ob-
literated, or the thrombus variously disposed of and the
calibre of the vein restored. Or .su])puration may take
place, which however does not spread unless septic pro-
cesses are set up on the evacuation of the pus.

Symptoms.—There is the same cord-like swelling in the
affected part of the vein as in simple thrombosis, but the
skin, at least when a superficial vein is involved, is dusky-
red and a3dematous, and pain is more severe on pressure
and on movement. When a vein of large size is affected,
there will be in addition signs of obstruction to the venous
circulation. The gouty form is either associated with
ordinary

_
goiity inflammation in the foot or joints, or

occurs with little or no evident provocation in persons of
marked gouty constitution, or with a gouty inheritance.
It is more especially characterized by its symmetry,
apparent metastasis, and frequent recurrences.

The treatment is similar to that of thrombosis. Where
there is much pain, an ointment of glycerine and bella-
donna may be smeared over the vein, or lead and opium
lotion, or hot boracic jDoultices may be appHed. Should
an abscess form, it must be opened with antiseptic pre-
cautions, care being taken not to distui-b the clots.

Saline purgatives should be given, with potash and
colchicum in the gouty, and the patient placed on low
diet.

SurPUiiATiVE rirLEiiiTis is a spreading, septic inflam-
mation of the vein-walls and tissues around. Cautte».—It
is diie to septic or infective inflammation spreading to the
vein-walls or to a septic^ or infective thrombus filling the
vein. Thus, it is frequently met with in connection with
compound fractures, ill - conditioned stumjis, acute
necrosis, osteomyelitis, diffuse cellulitis, maligiiiuit jnis-

tule, facial cai'buucle, &c. It may also follow the
oijening of an abscess, the result of simple i)hlebitis, if
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seiitic or infective processes are allowed to take place

In the wound. pJ/.o^of/y.-The, coa s ot the inflamed

vein become red, swollen, and in_ places soft and d t-

fluent,and the thrombus softened into a pWent fliiid

whilst micro-organisms are found both m it and m the

vein-walls. These changes gradually extend up the vein,

and should portions of the septic thrombus be carried away

bv the blood-stream, metastatic abscesses m distant paits

and general blood-poisoning will result {sepUaemm ov

l_,mt fuia. )
Symptoms.-When a superhcial _vein is affected

there is at hvst a cord-like swelling as in simple phlebitis,

but redness and cedema of the skm soon supervene,

followed by fluctuation in one or more situations in tne

com-se of the vein, and frequently by general blood-poison-

ino- When the deep veins are involved, the disease may

not be suspected until signs of septicaamia or pyaemia set in,

and the condition of the veins can then only with certainty

be ascertained on a posi-mortem examination being made.

The treatment resolves itself into controlling or arresting

if possible, the septic or infective mflammation m the part

from which the suppurative phlebitis starts. Beyond this,

little can be done, although, could the condition of the

veins be diagnosed with certainty, amputation above the

inflamed part might, before general blood-poisonmg had

supervened, save the patient's life. AVhen the vein is

superficial, cutting out a piece above the disease has been

suRo-ested : but cases to which such treatment would be

applicable must be very rare, as the inflammation is

seldom limited to a superficial vein.

V\EIC0SE VEINS.—A vein is said to oe varicose when it

is permanently and unequaUy dilated, and its coats have

undergone certain degenerative changes. A varicose

condition is most common in the veins of the lower ex-

tremities, and in the veins of the rectum and testicle (see

Files and Varicocele).
-, ^ j t

The causes may be considered under the heads ol in-

creased intra-venous pressure, and changes m the vein-

walls. A. Increased intra-venous pressure may be due to

1 Or"-anic affections of the heart whereby the return of

venoifs blood is impeded. 2. Obstruction to the circula-

tion in the portal system, a cause chiefly affecting the

hfcmorrhoidal veins (see Files). 3. Pressiu-e upon the

veins, such as may be exerted (a) by the gravid uterus or

a tumour of the uterus or of the ovaries on the iliac veins ;

{h) by an aneurism of the abdominal aorta on the inferior
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vona cava
;

(c) by fsocal accumulation on the h*mor-

IZ f 7r ' 'Vt^moui- the groin on the femoralvem
;

(e) by an lU-fitting truss on the spermatic vein.s
(see J apcocele)

;
or

( /) by a tight garter on the saphenou-s
venis. 4 Long-standing, which has a tendency to cause theaccumulation of blood in the veins of the lower extremity
o. Severe muscular exertion, whereby an increasedamount of blood is driven from the deep veins by the con-
traction of the muscles into the superficial. Some authors
consider this the chief, if not the only cause of varicose
veins of the lower extremities. They maintain that the
pressure of the blood first produces a dilatation of the
superficial vems where the intermuscular veins empty
into them

;
that this dilatation being frequently repeated

becomes permanent
;
that the valves in consequence are

unable to close and protect the veins, and being thrown
out of use gradually undergo atrophy, whilst the weight
of the column of blood, from the inefficiency of the valves
becomes further increased, and the veins still further
dilated. B. Changes in the vein-ivuUs.—These consist
principally m an hereditary weakness, want of muscular
tone, and inflammatory softening of the walls. Yaricose
veins are more common in men than in women, owing to
their more frequent exposm-e to the excitino- causes-
women, however, are peculiarly liable to theni durin^^
pregnancy. "

Pathology.—A varicose vein is lengthened, dilated, and
frequently tortuous (Fig. 93), the dilatation being espe-
cially marked where the intermuscular veins open into
the superficial, and at the situation of the valves. The
iiuddle, and to a less extent the outer coat, are often
greatly thickened by the fonnation of fibrous tissue, but
the inner coat shows little change. In the dilated
portions immediately above the valves the coats, on the
other hand, may be found greatly thinned, so that the
vein may give way at these situations. The valves them-
selves, from the dilatation of the veins, cease to be of
service, and become atrophied and frequently reduced to
mere ridges or fibrous cords. Thus tlio

"

intravenous
pressure m the segment below is increased as the column
of blood in the upper part of the vein is no hmscr
.supported by the valves. The dee]) vein.s are gcn(«rally
involved in tlio varicose condition, and the siuallei- radical's
returning the blood to tlie varicose vein from the ,skiu
often share in the dilatation. The skin, in consequence
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n{ the obstruction to the venous return, becomes con-

uvsted and chronically inflamed {varicose eczema), and

I requently gives way, producing an ulcer {varicose ulcer) ;

w hilst at times the pressure of the vein causes thinning

of the skin, and this, with the wall of the vein, may give

^\•ay, and haemorrhage result. When the valves have

been destroyed, the hsemorrhage may be very severe, and

t ven terminate in death, as the

blood sometimes flows backwards

from the heart through the proxi-

mal end, as well as through the

distal end of the vein.

The symptoms usually complained

of are fatigue and a sense of fulness

of the limb after exercise or long

standing, and perhaps cramp, cold-

ness of the feet, swelling and oedema
II f the ankle, and numbness of the

leg. Sometimes there is deep-seated

liain. The tortuous vein or veins

meandering up the leg is a cha-

racteristic sign which cannot be

mistaken. When the smaller radicals

are affected bluish clusters of minute

veins are visible here and there,

especially about the ankle and

knee.
^

The treatment may be palliative

or radical. FaUiativv. treatment

consists locally in supporting the dilated vem by an

elastic stocking or by a Martin's or an ordmary

bandage, and reducing the hours of standing where

possible. The bowels at the same time should be regu-

lated, and the general health improved by tonics, iron,

&c. Radical treatment should only be undertaken under

exceptional circumstances, as 1, when a vein appears

likely to bui'st
; 2, when there is a knotted mass of large

veins in one or more situations, giving rise to much pain

and inconvenience ; 3, when an intractable ulcer is

present ; and 4, when the varicosity is chiefly confined to

a single vein.

Many methods of operating have been proposed. The

(jbject aimed at in all is to obliterate the vein, either, 1,

by exciting adhesive inflammation as by_ acupressure,

coagulating injections, ligature, or caustics ; or 2, by

Fig. 93. — Varicose

A^eius. (From Bry-

ant's Surgery.)
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excising a portion of tlic vein itsolf. Aciipressnre consists

in passing a noedlo Ifonoatli the vein in several situations,

and compressing the vein between the needle and a piece

of bougie placed over the vein by means of a figure-of-)S

sutm-e. The iujcdions chiefly employed are perchloride

of iron and carbolic acid. If they are used, the vein

should be compressed above till the blood at the spot

of injection has had time to coagulate. If a suhridaneous

ligature is employed, it should consist of carboli/.ed silk or

some other antiseptic material. The cuustic method con-

sists in placing Yienua paste in various situations over

the vein; it sets np inflammation and ulceration of the

skin, which spreads to the vein and causes its oblitera-

tion. Exrision of a portion of the vein after a ligature

has been applied above and below is a method commonly
employed at St. Eartholomew's Hospital, and appears on

the whole to be the best and most certain method of

radical cure. Whatever operation is undertaken, how-
ever, the patient should be kept at rest in the recumbent

position to prevent a portion of the thrombus becoming

detached and the consequent danger of embolism m
vital organs; whilst the strictest precautions should be

taken to keep the wound aseptic, lest suppurative phlebitis

and its consequences {saprcemia, scjiticamia, pymrna)

ensue.

There are two chief varieties of nfovus, the capillary

and the venous, but both forms may be combined.

The CAi'lLL^fVUY ic.evus or phxiform augioma con-

sists of a mass of dilated and tortuous capillaries bound

together by a scanty amount of connective tissue. These

nasvi are most common on the head, neck, face and chest;

and occur as small, flat, or slightly-elevated, red or

purplish-red patches on the skin or mucous membrane.

Sometimes they are spread out as a thin layer covering

perhaps the greater part of one side of the face, and are

then known as port-in'iic warls. The blood can be

pressed out momentarily, but returns when pressure is

removed. Their rate of growth varies ; sometimes it is

quick, at other times it is slow : or they may remain

stationary, or disappear spontaneously. Trr(itmad.---Thc

smaller liicvi may readily be destroyed by lutnc acid or

ethylate of sodium. Tluisc known as " port-wnic marks
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should be left alone, or under some conditions tliey may
i.L' scarified. . •

i. t
TfiE VEXOTJS N/EYUS Or caremoiis angioma consists oi a

umber of cavernous spaces lined with endotbelium and

communicating with, each other, and with, the arteries on

the one hand and the veins on the other. They form

distinct tumoiirs bound together by delicate connective

tissue sometimes containing fat. The blood m them is of

a dark venous colour. They are generally subcutaneous,

hut may likewise occur beneath a mucous membrane.

They are always congenital. They appear as irregular,

nodular, soft, compressible tumours, easily emptied by

pressiu-e, but quickly refiUing, and swelling up on

coiio-hino- or crying. When under a mucous membrane

they are°of a bluish-purple colom-. The skin or mucous

membrane covering them may be natui'al, or it may be

affected with the capillary variety of nsevus. Then-

favourite seats are the lips, cheeks, scalp, organs of

generation, back, and nates. They may gradually in-

crease in size, remain stationary, or undergo a sponta-

neous cure.

Treatment.—The indications are to remove or to destroy

the ntevus with as little scarring as possible.
_
This may

he done by, 1, excision with the knife; 2, ligature; 3,

coagulating injections ; 4, setons ; 5, electrolysis.

1. Ea^cision with the knife is a rapid, painless, and

effective method, and where, as in the lip, by removing a

Y-shaped piece a mere linear scar is left, is, perhaps, the

best. To avoid htemorrhage, however, the incision should

be made wide of the growth.

2. Ligature is a sure, simple, and safe method, but is

painful, slow, and leaves a scar. The ligature may be

applied in several ways. All that can here be said is that

the ligature should consist of whip-cord or China silk

;

that it should be applied with a noevus needle, either

subcutaneously, or, if this is impracticable, through an

incision made in the skin round the ntevus ; and that it

should be tied tightly in a reef knot to ensure complete

strangulation.

3. Coagnhiiing inje.rj.ions.—The materials most often

used are perchloride of iron, carbolic acid, and chloride of

zinc. Only a drop or two should be injected, as other-

wise sloughing may occur, or the coagulation may spread
to the blood iu the veins, and embolism, resulting

perhaps in sudden death, may ensue. To avoid this
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accident the base of the najvus must be compressed by a

chxmp or a ligatui-e dming and for a shoi't time alter lli"

02)eration.

4. Scions.—A simple thread, or one soaked in pei-

chloride of ii'on, passed through the nievus and left in

for a week, may effect a cure by causing adhesive inflam-
mation. This method is sometimes useful where others
are inapplicable.

o. Eltdrolysis is indicated when it is important to save
the skin and reduce the scar to a minimum, as in venous
uEevi about the face. It consists in passing two or

more needles into the najvus in different situations, and
sending a weak constant current through them ; or

better, passing needles connected only with the positive

23ole of the batterj^ into the ntevus, and rubbing a rheo-

j)hore connected with the negative pole over the skin of

some other part of the body. Should bubbles of gas

escajDe the ciu'rent must be reduced in strength. Before

removing the needles from the ntevus the current should

be reversed for a few seconds in order that the salts of

iron may be formed around the needles, and so prevent

bleeding from the j^unctures. The operation must be

rejjeated many times, as if too strong a cui'rent is used

sloughing will take place.

Arterial vaiiix, or a dilated, tortuous and in-egularly

pouched condition of an artery similar to that of a vein

in varix, cirsoid aneurism, or a pulsating tumoui- com-
posed of several lengthened, dilated and pouched arteries,

and aneurism by anastomosis, or a localised dilatation

of arteries, veins, and capillaries, are too rare to require

description here.

diseases of the lymphatics.

Lymphangitis or inflammation of the hnnphatic ves-

sels is generally associated with more or less inflammation

of the l;^Tnphatic glands. Causes.—Hhc most common
cause is the absorption of septic or of infective products

from a wound, which, however, is often very trivial, such

as a wimple scratch, abrasion, sting, or puncture ; more

rarely, the inflammation may follow upon mere irritation

of the skin, as a chafe of the heel, excessive friction, or

wun-lnirn. i'rtf/ic/or/;/.—The walls of the lymphatics be-

come iuflltrated with cells, swollen, and softened, whilst

the endothelium is shed, and the lymph contained m the
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vessels often undergoes coagulation. The inflammation

spreads to the surrounding tissue but seldom ^igbei "i

the course of the lymphatics than the hrst set of gland,

which also become swollen and inhltrated and arrest the

fui-ther absorption of the septic products. It may tervn-

mte in resolution, or in suppm'ation in and ai-ound the

glands, or more rarely around the lymphatics themselves.

Sometimes the septic products appear to escape the gland,

and general blood-poisoning ensues.
_

Symjrtoras.-in

severe cases, lymphangitis generally begins with a chill

or rigor, followed by high temperature and fever, and

perhaps vomiting and diarrhoea. Eed lines, when the

superficial lymphatics are affected, are seen running from

the wound to the nearest lymphatic glands, with here and

there erysipelatous-like patches of redness^ There is

eenerally pain and tenderness, especially m the region of

the swollen glands, and swelling and codema, sometimes

of the whole limb. It may be diagnosed from phlebitis

bv the redness being superficial and m the course ot the

Ivmphatics, not in the com-se of the veins ;
by the absence

of the cord-like and knotty feel of plugged vems, and

by the presence of glandular enlargement ;
from erysipe-

las by the redness having no defined margin, and gene-

rally running in lines. The treatment consists m attending

to any wound or abrasion, allaying other sources of irri-

tation that may be present, and jilacmg the mtiamed part

at rest in an elevated position. Hot fomentations or

poultices, or glycerine and belladonna may be applied

and abscesses should be opened as soon as they form. It

any sweUing is left, pressui'e in the form of bcott s

dressing or ammoniacum and mercury plaster may be

used to disperse it.

Lymphatic tarix or Lymphangiectasis is very rare.

It is attended by a condition of elephantiasis of the parts

where the Ij-mphatics are blocked. When the superficial

vessels are affected, " the varix first appears m the form

of small elevations, giving the skin an appearance which

has been compared to the rind of an orange. It subse-

quently takes the form of little vesicles, covered with a

thin layer of dermis." (Erichsen.) At times the dilated

lymphatics form distinct tumours {Lymphangiomata).

rrea«mc7(i.—Slight elastic pressure, and protection from

injury or irritation.

'Lymphatic fistula or LYMPHORUHffiA, though ex-

ceedingly rare, is a condition sometimes met with, and
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more especially in the groin, scrotum, or labium. It is

said to be clue to a wound of a lymphatic, or to the Riviii;^

way of a varicose lymphatic, but the cause is not cleai l\'

understood.

Lymi'HADenitis, or inflammation of the lymphal
glands, may be acute, subacute, or chronic.

Acute and sithacutc inflammaiion is nearly always
secondary to inflammation of the parts from which the
afferent lymphatics proceed. Indeed, in most inflamma-
tions, there is some tenderness of the neighbouring glands.
The lymphatic vessels themselves, although the glands
may become extensively involved, and even suppurate,
often escape. The inflammation, however, rarely pro-
ceeds further in tlie course of the IjTnphatics than the
first series of lymphatic glands, although it often spreads
to the surrounding tissues {peri-lympliadeniiis). The
changes in the inflamed gland are like those of other in-
flammations. The whole gland is enlarged, the vessels
dilated, and the lymph-sinuses crowded with cells. ^Micro-
organisms, similar to those found in the infiammatoiy
lesion giving rise to the lymiDhadenitis, have been dis-

covered in the glands. The signs are tenderness, heat,

pain and swelling, followed by redness of the skin and
oedema. The gland, at first movable, becomes fixed,

and if the process runs on into supimration, the usual
signs of an abscess ensue. Familiar examples of hnuph-
adenitis are seen in the bubo of gonorrhoea, in the tender
glands of erysipelas, and in the suppurating bubo of soft

chancre. The treatment consists in subduing the inflam-
mation of the part from which the lymphatics proceed,

l^ainting the glands with glycerine and belladonna, apply-
ing a hot poultice, and, if suppuration occiu's. in making a
free incision.

Clirunic lymphadenitis is very common in strumous
children, especially in the neck. The affection of the
glands can frequently be traced to some exciting cause, as

the irritation of pediculi on the liead, eczcmatous affec-

tions about the mouth, enlarged tonsils, or carious teeth.

In other cases, it appears to depend upon the presence of

the tubercle bacillus. 8ee Tubercle and Struma, pp. 47

and b'l. The glands slowly enlarge, and become infil-

trated with small round cells ; whilst in the tubercular

cases, non-vascular areas containing giant-cells, lymphoid
corpuscles, and the tubercle bacillus are found. The
enlargement may subside, or the inllaramatory products
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may cascate, and suppuration occur m, or m and around

the o-land • at times, the caseous mass may dry up and

hecome cretaceous, or atrophy or fibroid thickening may

ensue In rare instances the tubercle may become dis-

seminated, leading to general tuberculosis. Sigus.^-iho

-lands, when those of the neck (the most common situa-

tion) are affected, become enlarged on one or both sides

of the neck, without pain. They are at lirst distinct and

movable, but later often coalesce and become adherent

to the surrounding parts. After a time, they may soften

and break down ; the skin then becomes adherent and red,

gives way, and a curdy pus is exuded. After the abscess

has thus opened, a portion of the broken-down gland may

be seen iu the floor of the ulcer, the edges of which arc

bluish -pink, and undermined. See f-Jtriiwous and Inber-

cular Ulcers. The ulcers are very indolent, and when

finally healed, leave characteristic raised, puckered,

pinkish-white scars. Concomitant signs of struma or

tubercle are frequently present. Treatment.—Any source

of irritation, such as pediculi, carious teeth, &c., should

be souo'ht and removed, and the patient, if strumous,

treated as indicated at p. 54. The glands had better be

left alone, unless suppuration threatens, when they sbould

be removed. If an abscess has already formed it should

be opened early to prevent scarring. This may be done

by a small incision, after which the capsule of the gland

may hi cleared out by a A^olkmann's spoon. Should an

indolent ulcer or sinus remain, as often happens if the

abscess is allowed to burst spontaneously, it should also

be scraped with a Yolkmann's spoon and its edges

destroyed by nitrate of silver or potassa fusa, or better,

cut away.
Lymph.vdenoma, or non-inflammatory enlargement of

the lymphatic glands, consists of a simple hypertrophy

of the gland tissue, and is often associated with Imlcmnm,

or an increase of the white corpuscles of the blood, and

with a general hypertrophy of the adenoid tissue of the

body, especially of the spleen. The eause is unknown.

One or two glands only may be affected {simfle lympha-

denvma or lymphoma) , or many of the glands, especially

those in the neck, axilla, and groin, or, indeed, all the

glands of the body, together with the adenoid tissue m
other organs {IludfjJdn's disease). The enlargement difl'ers

from that of the inflammatory affections, in that the

glands remain free and distinct, and form smooth, rounded
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or egg-shaped, firm, elastic, and generally painless swell-

ings, which, as a rule, do not suppurate. "When one or

two glands only are enlarged, the general health is not

affected ; but when many are involved, and especially

when associated with a leukfcmic condition, the patient

rapidly emaciates, becomes amemic, the spleen en-

larges, diarrhoea or dropsy may set in, and death

usually results from exhaustion, or, it may be, from
the pressiu-e of the enlarged glands upon the trachea,

bronchi, or some vital organ. Treatment.—Where one or

two glands alone are enlarged they may be removed ; but

where large numbers are affected, no surgical treatment

is of any avail, although if a gland is pressing upon the

trachea, &c., it may be removed, or tracheotomy per-

formed. In the non-leuka3mic forms, arsenic, in increas-

ing doses, may be given internally, with iron and cod-Hver

oil, or chloride of calcium in ten grain doses may be tried.

For the treatment of the disease when associated with

leukfemia, see a work on Medicine.

LYMPno-SAKCOJiA is the term sometimes applied to

primary sarcoma occurring in a lymphatic gland. (See

Harcoma, p. 82.)

DISEASES OF NEEYES.

Netjeitis, or inflammation of nerves, occurs in the

sheath or connective tissue binding the nerve-fibres

together, and is therefm-e a ]5erineuritis, or interstitial

neuritis, and not an inflammation of the nerve-substance.

Causes.—Injury, cold, rheumatism, syphilis, tubercle,

lead-poisonmg, gout, diphtheria, alcoholism, and fevers.

FatJwIorjy. — In the acuter forms, the nerve appears

slightly red and swollen, and later infiltrated with

inflammatory exudation. In the more chronic cases the

sheath and interstitial connective tissue appear thickened,

whilst the nerve fibres are more or less atrophied. When
following an amputation, partial division with laceration,

or gunshot injury, the inflammation generally sjireads up

the nerve from "the seat of injury {ascend in;/ neuritis).

Sjjinptmns.—There maybe tenderness on pressure, or con-

tinuous pain with exacerbations, in tlie course of a nerve

and its peripheral branches, tingling and numbness ni the

part supplied by it, and occasionally spasm of the

muscles. 'I'he pain is generally worse at night, and

increased on nK)vemcnt. At times the nerve may bo felt
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to be swollen, and there may be loss of sensation or

muscular paralysis in the jaart it supplies. The acute

cases are attended with slight fever. Iir the traumatic
form, lu'essure at the seat of injury, or over the bulbous
end, may cause great pain and muscular spasm. Treat-

ment,—The cause, if possible, should be removed, alcohol

forbidden, and appropriate remedies given if there be
gout, sj'philis, or signs of lead-poisoning, &c. Locally
hot fomentations or leeches, or belladonna and glycerine
may be applied, and later, blistering fluid along the
coiu'se of the nerve. Absolute rest of the part supplied
by the nerve is imperative. In the traumatic form
following amputation, stretching the nerve relieves for

a time ; but cutting out the bulbous end, division of

the nerve, or resection of a portion, though said to do
good, have, in my experience, failed to do so. Percussion
of the nerve is well spoken of.

jSTeuralgia is the term applied to pain, generally of a
paroxysmal and violent character, in the course or dis-

tribution of a sensory or mixed nerve. The causes of

neuralgia are very various. Thus, it may be due to— 1,

pressure on a nerve by a tumour or aneurism, or involve-
ment of its end in a scar

; 2, the presence of a foreign
body in a nerve ; 3, inflammation of a nerve from injurjf,

exposiu-e ,^to cold, &c.
; 4, ii-ritation or injury of another

nerve or its endings, transferred or reflected

—

e.g.
,
supra-

orbital neuralgia due to carious teeth, pain in the back
consequent on uterine disease

; 5, some constitutional con-
dition, as debihty induced by excessive child-bearing,
mental depression, hysteria, exposure to malaria, &c.

;

6, disease of the central nervous system; 7, unknown
causes. Symptoms.—^The usual sign is pain in the dis-
tribution or course of a nerve or of several nerves,
generally violent, shooting, paroxysmal, and tingling.
At times it may be attended with spasm of the muscles,
hypersecretion of the glands and derangements of pig-
mentation of the hair and skin. The pain, except when
it depends upon neuritis, may often be relieved by pres-
sure. It is most common in the fifth nerve, tic douloureux,
the sciatic nerve, sciatica, and intercostal nerves, pleuro-
dynia. At other times it is localized to one organ, as the
testis or Ijreast, or to a joint. A special form known as
e])iU'pti/orm neuraU/ia or incurable tic, sometimes affocts
the fifth nerve. The ]5aroxysms are of short duration,
but of a most excruciating character ; they recur at vary-^
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ing intervals, and are hrou^'lit on by the shghtes-t cause,

as pressiire over the bony canal through which the nenx-

emerges on the face, a draught of cold air, taking food,

&c The pathology of it is quite unknown. Simple

neuralgia, i.e., pain," the cause of which is not apparent,

often simulates organic disease. Thus, pam m the course

of an intercostal nei-ve may simulate pleurisy ;
neuralgia

in a joint, joint-disease. It maybe distinguished from

such by the absence of signs of inflammation, of deep-

seated pain, and of swelling and deformitj' ;
by the

presence of increased cutaneous sensibihty ; and often by

the fact that firm pressure relieves it.

Treativent.—The first indication is to remove the cause,

for which a careful search should be made. Thus, carious

teeth should be extracted, foreign bodies removed, ice. ;

the general health improved by tomes, iron, qumme,

fresh air, &c. ; and gouty, rheumatic, or other constitu-

tional diatheses combated by appropriate means. When

no cause can be discovered, the treatment must necessarily

be emi)irical ; and when one remedy fails, another must

be tried. Thus, internally, quinme in large doses,

arsenic, aconitine beginning with jfe
of a gram, niti'o-

glvcerine in one minim doses of one per cent, solution,

croton-chloral, gelsemium, tonga, antipyrin and phos-

phorus, uuiy successively be given. Locallv, the part may

be painted with liniment of aconite or iiibbed with oint-

ment of aconitine ; or the continuous ciu'rent, the actual

cautery, or small blisters applied ; or morphia or osmic acid

injectedsubcutaneously. Nem-otomy, ordivi.hngthenei-ve.

and neturectomy, or cutting a piece out of the neiwe have

l<m'- been practised, but are attended ^^th but very tempo-

rarvbenefit. Nerve-stretching holds out better prospects ot

success. It consists in cutting down upon the ner^-e

catching it up with a blunt hook or aneurism needle passed

beneath it, and forcibly stretching both the proximal and

distal ends. The strain that a nerve will bear without

breaking of course varies with its size, but it is very con

-

si^:lei able. The sciatic nerve, which is sometimes .stretched

for sciatica, is so strong that the patient can bo iftcnl np

from the table by it without its giving way Tins nerve

however, may be stretched by what is called the bloodless

ToTl od— / e bv extending the leg on Ihe thigh, and

or iblv flexing Ihe thigh o^ the body. The effect up.^

he pain produced by n,^-ve-stretching is variously supposed

to depend on-1, some alteration of the molecular ele-
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ments of the nerve "wliicli may be transmitted to the nerve-
centres

; 2, some alteration in its vascular or nervous
supjDly; 3, the breaking down of adhesions which may
have formed around it. This operation is not infrequently
imactised for obstinate epileptiform nem-algia. The relief

it gives is unfortunately not always permanent, though
considerable periods of immunity have been
gained, and after the return of the pain the
operation may be repeated. At any rate it

appears to give more lasting relief than
either nem-otomy or neui'ectomy. Cases
of epileptiform neui'algia that have resisted

all other treatment, have, m several in-

stances, been greatly benefited, if not cured,

by the excision of Meckel's ganglion. Hyp-
notic suggestion has of late been much
practised abroad for the cm-e of neuralgia
and allied affections.

Tumours or nerves, whatever their

structure, were formerly called neuromata.
This term, however, should be restricted to

that rare form of tumoui' composed of nerve pj^j_ 94^
elements; whilst other tumours of nerves niedian nerve
should be called fibromata, sarcomata, &c., with :i tumour
as in other situations, according as they over wliioli the
consist of fibrous tissue, sarcoma elements, hhimeuts arc

&C. spread out. (St.

TJie true neuromata are exceedingly rare, ^^ai'tholomew's

and call for no further mention. Hospital Mu-

Thcfibromata, though, like other tumours )

of nerves, far from common, are the variety
most frequently met with. They grow from the con-
nective tissue either of the sheath, or its prolongations
within the nerve ; in the latter case the nerve-fibres
win be spread out over them (Fig. 94). They are
generally single, or there may be several on the same
or on different nerves. Signs. They occur as painful,
more or less globular tumours in the course of a nerve'
and are often accompanied by numbness, tingling, and
perhaps muscular spasm in the part it sui)pires. They
can be swayed from side to side, but cannot be moved
up and down in the long axis of the nerve. Another
form of fibrous tumour connected with nerves is the
so-called painful subcutaneous tumour of Paget, which
occurs as a small nodule beneath the skin, a:ul causes

Z 2
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the most cxqiiisitc pain wlien liaiidled. The trmiintid

consists in dissecting the tumour out, or if this is imprac-

ticable, removing it along with the affected portion of th"

nerve, and then suturing the divided nerve-ends. It the

divided ends cannot be brought into contact an attempt

may be made to graft a piece of nerve between them.

The painful subcutaneous tubercle is readily removed by

dissection. „

The myxomaia are the next most common tumom-s ol

nerves, and give rise to similar symptoms.

The sarcomata, though more rare, may also be met with

in nerves, and are sometimes multiple.

Convulsive or jiuscul.ap. tic, or histiaomc spasm as

it is sometimes called, is a convulsive twitching of^ the

muscles of the face, due to some form of UTitation ot the

facial nerve the nature of which is not known. It is at

times associated with neuralgia of the fifth nerve, btretch-

ing the facial nerve just after it emerges from the stylo-

mastoid foramen may be undertaken m severe cases as,

for instance, where the spasm mterferes with sleep, «S:c.,

and with a fair prospect of success.

Perfor-vtixg ulcer OF THE EOOT.—Though the pres-

sure of a corn can generally be traced as the excitmg

cause of the ulcer, it would appear m many cases to

depend upon changes in the peripheral nerves, leading to

trophic changes in the part and a consequent less resist-

ing power of the tissues to injury or pressui'e. ft is some-

times associated with locomotor ataxia at times with

diabetes, and more rarely with spina bifida. The

situation of the ulcer is the ball of the great or little toe.

It is attended with but slight inflammation and probing

causes hardly any pain. It may lead to destruction of the

metatarso-phalangeal joint, necrosis ot the bone^ and

perhaps complete perforation of the foot it is ^oinetimc.

the st^arting point of gangrene. There is usually oca

sweating, lowering of temperatiu-e. and impairment

sensation of the foot and lower third ol the leg I e

patella-reflex is often lost '^^-f^^'^ff^^^
ulcer will often yield to prolonged rest, the mnoNal of

ead bone, scra],ing, and other local treatment, amputa-

tici; is sometimes cidlcd for. Xerve-stretchmg has also

been recmnmended.
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SIIRfilCAL DISEASES OE THE SKIX.

Yeeritct; or wauts, are small excrescences on the

skin formed by the hypertrophy of the papillse and epi-

dermis. The following varieties are described. 1. Verrucce

vuJgares, or common warts, so frequent on the hands of

chiidi-en and young adults. 2. Verructe seniles, which

occur as brownish elevations generally about the back,

neck, and arms of old people. 3. VerrucK necrogenicK,

common on the hands of dissecting-room porters and

morbid anatomists. 4. Venereal warts, met with on the

genitals as the result of the irritation of gonorrhccal or

other irritant discharges. 5. Boot rvarts, which affect the

scrotum of chimney-sweeps, and are frequently the

starting point of " sweep's cancer." 6. Congenital vxirts,

which take more the form of irregularly-shaped growths

than of ti-ue warts, arc not very common. Treatment.—

Common luarts often disappear spontaneously. They may
he readily destroyed by such caustics as salicylic, acetic,

and nitric acid,' or nitrate of silver ; or they may be

snipped off with the knife or scissors, or ligatured. Senile

luarts, when large, had better be excised. The soot luart

ought to be removed at once by the knife. The acid

nitrate of^mercury is highly spoken of as an application

to verruca; necrogenicce.

Clavus.—Corns consist of localized thickenings of the

epidermis, and although they may occur on any part of

the body that has been subjected to intermittent pressure,

are most common on the feet, where they are produced by
tight or badly-fitting boots, especially where high heels

have been worn, and the weight of the body has thus

been unnaturally thrown upon the toes. Two varieties

are described, the liard, occurring on exposed jjarts, par-

ticularly the dorsum of the toes, and the soft, situated

between the toes, where in addition to pressure, the parts

are subjected to moistiire. A hard corn, on section, is seen

to be more or less conical ; and it is the pressure of the

apex of this cone upon the papillary layer of the coriam
that causes the pain. At times a bursa is developed

beneath the corn. At other times suppuration occurs,

and the pus being prevented from escaping by the
hardened cuticle, gives rise to great tension, pain, and
conso(j[uent inflammation of the skin and subcutaneous
tissue around, and may even terminate in ulceration,
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which may extend deeply into the foot. Treatment.—

\

hard corn "should he pared down, and then painted night

and morning with salicylic acid and collodion. In thi-

meantime all iwessure should be removed by moans of u

corn pad, or a hollow moulded in the leather of the boot.

Soft corns should be allowed to become dry and hard b>-

separating the toes with cotton-wool, anddusting them with

a mixture of oxide of zinc and iodofoi-m, or other form of

astringent and antiseptic powder, and then treated in the

same manner as hard corns. Should suppm-ation occur

beneath a corn, an incision through it to evacuate the

pus will give immediate relief.

Chilblains are local congestions of the skin caused by

exposure to cold and damp in young persons with a feeble

circulation. They commonly occui' on the fingers and

toes ; less frequently on the nose and ears. They present

a sharply-defined, bluish-red blush of erythema, disap-

pearing "on pressure, and slowly returning. In severe

cases the skin becomes dusky and purplish in colour,

and the cuticle gives way, leaving a raw sui-face

[hrolxen rhllbhims). They are attended with intolerable

itching. Treatment.—The general circulation should be

promoted by exercise and good food, and the local by

stimulating liniments, the parts being kept warm by

woollen cloves or socks. When the chilblain is broken,^

it may be dusted with iodofonn, or dressed with oxide of

zinc or soap-plaster. Arsenic internally appears some-

times of service.

Onychia, or onychia maxigna as in severe cases it is

sometimes called, is a chronic unhealthy inflammation of

the matrix of the nail, attended with ulceration and a

foetid purulent discharge. It is most frequently met with

in strumous children as the result of a crush of the finger

or some slight injury ; but it may depend on syphilis, or

more rarely on eczema or psoriasis of the matrix, or its

inoculation with the parasite of ringworm. In a typical

case the end of the affected finger is swollen and mfianiert

and of a dusky or livid red colour, whilst the nail is

blackened, shrunken, loosened from its matrix sur-

rounded by a crescent of unhealthy ulceration, and liathctl

in a very foetid discharge. It is exquisitely tender to the

touch. In severe cases the ulceration may exend to the

bone and noighbourinc: ioint, andthclast phalanx be lost.

Trcatmrnt.~Thc nail, if black and shrivelled, should be

removed bv forceps, the wound powdered with iodoform
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or nitrate of lead, or dressed frequently with a lotion of

liquor arsenicalis or nitrate of silver. In strumous sub-

iects appropriate constitutional remedies must be given.

If there is a suspicion of constitutional syphilis, the part

should bo dusted with calomel, or dressed with blackwash,

and mercury or iodide of potassium given internally. In

some inveterate cases it mav be necessary to scrape or

shave away the matrix of the nail, or destroy it with

caustics. . -r 1 •

PuEUXCULUS, or BOIL.—A boil is a circumscribed in-

flammation of the skin and subcutaneous tissue, termi-

nating in gangrene of the central part, which is then cast

off in the form of a slough, popularly called the core.

Boils generally occur in crops, one coming out after the

other has healed ; or several small boils form around a

larger central one. They are usually situated on the

neck, nates, back of the hand, and back. Though niost

common in the young, they may occur at all ages. Ihe

causes are numerous. As predisposing may be mentioned

change of habit, a too exclusively meat diet, diabetes,

albuminuria, alterations in the blood depending on acute

disease, the emanations of sewer gas, change of season or

air, and cachectic conditions however induced. The ex-

citing cause is any local irritation, such as chafing of the

neck by the collar, or of the nates in rowing, the irritation

of moi-bid fluids in making post-mortem examinations, &c.

But frequently no efficient cause, either constitutional

or exciting, can be discovered.
_
A micrococcus {the

staphylococcus pyogenes aureus), which is always present

in boils, is thought by many to be the essential cause.

Signs.—A boil begins as a red pimple usually with a hair

in the centre, and as it increases in size forms a painful,

dusky, pui-plish-red and conical swelling, with a flattened

apex. The inflammation may at times subside, and the

boil gradually disappear {Uind hoil). More often the

cuticle separates at the apex, a vesicle forms, bursts, and

leaves a yellow slough exposed, which is cast off as a

central core through a single opening. Treatment.—

A

boil may sometimes be absorbed by plucking out the

central hair, injecting with carbolic acid, applying nitrate

of silver, or painting it over with a thick layer of col-

lodion. Should these fail, a linseed-meal poultice or

hot fomentations, and, where there is much pain, gly-

cerine and belladonna may be applied, and after it has

broken, a simple healing ointment. An incision may
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occasionally bo necessaiy. The constitutional treat-

ment consists in attention to hyj/^iene, regulation of the
diet and secretions, administration of tonics, itc. Arsenic
and sulphide of calcium have at times been found useful.

Carbuncle is a specific spreading inflammation of the
subcutaneous tissue involYing, to some extent, the over-
lying skin and terminating in gangrene of the affected

tissue, which is discharged in the form of slough.s. It

differs from a boil in that it is of larger size, has a ten-

dency to spread , and is flattened instead of conical ; there
is greater brawniness of the sruTounding tissues ; the skin
gives way at several places instead of at the apex ; the
gangrenous tissue is discharged in the form of sloughs
instead of as a core; and it is accompanied by severe con-
stitutional symptoms. Cause.—Any vitiated state of the
constitution, such as may be induced bj' too high or too

j)oor living, gout, diabetes, albuminuria, tj'phus or other

acute fevers, prolonged lactation, and the like. Friction

or pressure are mentioned as exciting causes, and are

said to explain the frequency of its occurrence on the

nape of the neck, back, and nates. It is more common
in men than in women, and does not usually occur till

after the middle period of Ufe. It is especially dangerous
when associated with diabetes, and when it occurs on the

face and scalp. In the former situation, suppiu'ative

phlebitis of the angular vein, with extension of the in-

fective thrombi through the ophthalmic vein to the

cavernous and other blood sinuses in the skull, and
consequent meningitis or general blood-poisoning, is the

danger to be api^rehended. Symptoms.—It begins as a

hard painful swelling, accompanied by fever, generally of

a low t3qie and with marked depression. The swelling

rapidly S2:)reads, and forms a flattened, generally more or

less circular, elevation of the skin, surrounded by con-

sidei'ablo brawny indTU'ation and redness. At first red, it

soon becomes purplish-red, dusky or livid. A'esicles form

over its sTU'facc, and on bursting, leave a number of aper-

tures in the skin through which a greyish-yellow slough

is seen. The apertures then coalesce, and the slough is

gradually thrown off, leaving a granulating wound ; or

the inilammatiou continues to spread, and the patient

may sink into a low tyi)hoid or delirious state, and die of

asthenia or of blood-poisoning (sapra:^mia, septicaemia, or

pyu^mia). Trcntmcut. —The strength nnist be snjiported l)y

fluid nourislnnent, and stimulants as indicated by the jnilse



LUPUS. 345

ancUemperature ; the patient should have abundance of

fresh air, and should not, if it can be avoided, keep his bed.

Opium should be given when there is much pam. Localiy,

a crucial incision was formerly a favourite practice, but it

is attended with so much haemorrhage that unless the

patient's powers are good it should not be made, bome

i-ecommend the introduction of potassa iusa or the injec-

tion of carbolic acid into the carbuncle, and speak high y

of both plans as a method of arresting its progress while

stiU small. Others apply strapping firmly over it, leaving

an aperture for the escape of the discharge through the

centre. Others again make a subcutaneous incision when

there is much pain and tension ; whilst by the majority ot

surgeons the expectant treatment of merely poulticing is

followed. Toultices are open to the objection that they

tend to produce putrefaction of the sloughs, and as then-

chief use is the application of heat and moisture, a better

substitute is some hot antiseptic lotion, or spongio pilme

steeped in hot antiseptics. Kecently scraping away the

sloughs and diseased tissues by a Yolkmann's spoon has

been recommended for preventing septic poisoning and

promoting healing. I have tried this method and can

speak well of it. The haemorrhage attending the scraping

is much less than might be imagined. Healing rapidly

ensues. When the sloughs have separated or have been

removed, the wound should be treated as a granulating

ulcer, but as it is often slow in healing it may reqiure

stimulation with resin ointment, Peruvian balsam, &c.

Lupus yulgaeis is a disease of childhood, and seldom

begins after the age of puberty. It is characterized by

the formation of yellowish-red nodules in the
_
skin or

mucous membrane, and subsequently by scarring and

often great destruction of the aifected tissues and much

deformity. The cause is unknown, but it is behoved by

many to be of the nature of a local tuberculosis depending

on the presence of the tubercle bacillus. Pathology The

deeper layers of the cerium become infiltrated with small

round colls, amongst which new capillaries are formed.

In this granulation-hke tissue are found non-vascular

areas resembling in structure miliary tubercles, and in

them the tubercle bacillus has at times been discovered.

The small-cell infiltration extends along the vessels,

sweat-glands, sebaceous glands and hair-follicles, and

may finally involve the whole of the corium. The granu-

lation-like tissue niav then either undergo atrophy and be
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X^artially absorbed without ulceration, though leaving,
nevertheless, a permanent scar (Ljij/us non-exedenis) ; or it

may undergo caseation, and, the cuticle giving way, break
down into an ulcer (Liqrns e.xc.daiis).

Sifjns.—The disease begins as reddish oramber-coloured,
somi-tz'ausjjarent, jelly-like nodules, the colour of which
does not comj^letely disappear on pressure. The nodules
later become slightly elevated, and several coalesce,

forming larger nodules or tubercles, over which the cuticle

forms slight scales. In the non-excdens variety the centre
of the patch undergoes atrophy and partial absoi-ption,

leaving a slightly-dejiressed whitish cicatrix. In this way
the disease may become cui'ed ; or while cicatrization is

taking place in the centre the disease may continue to

spread at the margins. In lupus exedens, the lupous patch
breaks down and ulcerates, the surrounding skin often
becoming inflamed. The edges of the ulcer are raised,

whilst its base is smooth, red, and sjiongy-looking. The
ulceration may proceed gradually or rapidly, and extend
through the skin or mucous membrane to the underlying
structures, destroying, as when the nose is attacked, skin,

mucous membrane, muscle, cartilage, in fact everything
except bone. The favourite seat of lupus vulgaris is the

face, esj)ecially the ala of the nose ; but it may attack the

skin and mucous membrane of almost any part. It is

more common in females than in males. From tubercu-

lar syi^hilis, the affection for which it is perhaps most
likely to be mistaken, it may be distinguished by the age
at which it began, the history of the case, and the absence

of concomitant signs of syjihilis.

Treatment.—The lupous patch should be thoroughly

scraped with a Volkmann's spoon, the scraping being con-

tinued as long as any soft lupoid material comes away,

and until the tissues feel hard and resisting to the spoon.

The actual cautery, or some form of caustic, is then by
some applied to the raw surface, but it is not necessary.

The wound should be dressed with iodoform or other

antiseptic, and healing is quickly accomplished with

comparatively little scarring. Internally, cod-liver oil.

arsenic, or the phosphate or the iodide of iron, may
generally be given with advantage.

Lurus ERYTHEMATOSUS is a chronic inflammation of

the sebaceous follicles and surrounding connective tissTie.

J><dli<ilo(/i/.—Tlic capillaries of the follicles become dilated,

and the tissues infiltrated with small round cells. The
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follicles then become enlarged and distended
«f

ceous material, whicli exudes and forms greasy scales on

the snrface of the lupous patch. These scales, on removal,

are found continuous with the plugs of sebaceous mate

-

Sal filling the follicles. Later, the folhcles are
^^f^^^'

and the infiltrating cells converted uito cicatricial fibious

tissue The cause is unknown, but it is believed to depend

neither on syphilis nor on tubercle. It has not been proved

to be hereditary, and it is not contagious.
_

bigns.—n

begins most commonly on the cheeks or nose m the term

of°one or more erythema-like red patches which fade

momentarily on pressure, and are often attended with

itching- The patches become covered with greasy scales

continuous with the sebaceous matter in the enlarged

follicles. They usually spread by their shghtly raised

edges, leaving diy, pale, depressed scars m their centre

wHch are productive of considerable deformity but

ulceration does not occur. The disease is nearly always

s^Tumetrical, affects most commonly the cheeks and nose,

less commonly the ears, scalp, lips, backs of the hands

and fingers, and after an apparent cure is bable to a

relapse. It is most frequent in women, begins m young

adult life, is very chronic in its course, and is oiten com-

phcated by attacks of erysipelas. Treatment.-The geneml

health should be attended to, and arsenic, cod-liver oil,

or iron should be given if indicated. Local treatment,

however, is the only efficient means. Very numerous

applications for relieving the itching and promoting

absorption have been recommended, such as mercurial

plaster, iodine, andoleate of zinc; but the best method is

linear scarification, which must be repeated from time to

time for considerable periods.
.

Ingrowing nail is most frequently met with m the

great toe as the result of wearing tight boots and ot

cutting the nail square. The tight boot presses the skm

over the sharp corner of the nail on each side, and ulcera-

tion attended by the formation of exquisitely tender and

exuberant granulations, results, giving the part the ap-

pearance as if the nail had grown into the flesh. I he

condition is a very painful one, and troublesome to cure.

The treatment consists in wearing square-toed boots, so as

to provide plenty of room for the toes, and then pressing

a piece of tinfoil or lint between the edge of the ' in-

growing ' nail and the overhanging portion of skm

Should this not succeed a longitudinal strip of nail should
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be rGmoved, and tho prominent grantilations and redun-
dant skin shaved awaj^ to the level of the nail, together
•with that portion of tho matrix cori-esponding to the
strip of nail removed. As tho operation is oxcessivelj'
painful, i-:t should be done under an antesthetic ; or the
ether spray may be used, or the part painted with cocaine.
HYPEiiTnornv of the toe-nail occasionally occurs as

the result of neglect or chronic congestion of the matrix,
and may assume the form of a horn. The trentraeut con-
sists in cutting away the hyjDertrophied portion or in
removing the whole nail.
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SECTION V.

IXJUEIES OF EeGIONS.

INJURIES 01' THE HEAD.

Injuries of the Scalp.

C'ONTX' SIGNS oi" THE SCALP are very commou as the

result of falls or blows on the head, and are frequently

followed, especially in children, by extravasation of blood,

and the consequent formation of a hcematoma or blood-

tumour. In new-born infants such tumours are of fre-

quent occim-ence in consequence of severe pressure on the

head during birth, especially when instruments have been

used, and are then known as ccphcdhcematomata. The

blood may be- extravasated

(1) between the aponeui-osis

and the pericranium ; and

(2) between the pericranium

and the bone. In the latter

situation the resulting

tumour is generally circuni-

scribed ; in the former it is

generally diffuse, and in

some instances extends over

the whole of one side of the

head. The diffuse form can

only be mistaken for an

abscess, from which, how-
ever, it may be distinguished by its sudden formation and

the absence of signs of inflammation. The circuniscribed,

which gives rise to a soft fluctuating tumour with hard

and often sharp margins, is sometimes very difficult to

diagnose from a depressed fracture. In the case of the

blood-tumour the hard margins (which are due to the

coagulation of the blood at the circumference—the central

part remaining fluid) are raised above the level of the sur-

rounding bone, as may be detected by passing the finger

Fig. 95.

—

a. Section of a ce-

phalhajmatoma; and b. a de-

pressed fracture. The dark

shading in a. represents the

coagulated blood.
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along the scalp ; while on pressing upon thcni with the
finger-nail the blood may be displaced and the Ijono be
felt beneath. As a rule, the blood becomes absorbed,
but ossification at times occurs in the angle where the
pericranium is raised from the bone. Treatmmt.— Under
the use of evaporating lotions the more superficial hffima-

tomata will usually subside. It may sometimes be
necessary, however, to aspirate those more deeply situated.

If suppuration occurs a free incision should be made.
Wounds of the scalp vary in extent from a mere

scratch to an extensive denudation of the bone, and, like

other wounds, may be incised, lacerated, pimctui'ed, or

contused. Though large portions of the scalp may be
torn up from the bone, sloughing is verj' rare, as the

arteries which supply the scalp rim between the skin and
the aponeurosis, and hence are contained in the flap,

ycalj^-wounds are frequently attended with sharp ha?mor-
rhage

;
they are also often associated with fracture of the

skull, search for which should alwaj^s be made by passing

the finger into the wound. Moreover, thej' are apt to be
complicated by erj'sipelas or cellulitis with the formation

of pus between the aponeui'osis and the pericranium, and.

where the bone has been much contused, \>y suppiu'ation

beneath the pericranium, in the diploc, or between the

bone and dura mater. Suppiu'ation in any of these three

situations may be followed bj^ necrosis of the bone. l)y

septictemia or pytcmia, or by inflammation of the braiu

and its membranes. When a flap of the scalp has been
completely detached, and even when the pericranium has
also been lost, necrosis need not necessarily occur, .since

granulations may spring u]) fi-oni the bone, and cicatri-

zation follow.

Treatment.—The scalp should be shaved around the

woimd, and the latter cleansed, if necessary, with anti-

septics, dusted with iodoform, and, if small and incised,

closed with adhesive strappmg and supported by a capeline

or otlier form of bandage. When large portions <>f ihc

scalp have been stripped up but not detached, the flaps

should 1)0 carefully re]ilaced, and secured by silver sutures,

llicmorrhage is usuallj' readily controlled by pressure,

though occasionally it rnay be necessary lo completely

divide a partially torn artery or to apply a ligature. ]f

the wound is extensive the patient should bo kept at rest

for a few days, placed on low diet, a smart pui'ge given,

aiul a careful watch made for signs of su]ipuration. tShould
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such occur, the adhering margins of the wound should be

separated to permit the free escape of the pus, and the

woimd be allowed to heal by granulations. II pus torms

at some distance from the wound, an mcision must be

made at that spot through the scalp, of course ayoidiug

the track of any large vessel.

Injuries of the Cranial Bones.

Co^'TUSIONS OF THE CRANiAii BONES are always serious,

especially when attended with a wound of the scalp, inas-

mucli as they are Hable to be followed by— 1. Inflamma-

tion of the pericranium, which may termmate m suppui'a-

tion between it and the hone and necrosis of the external

table or even of the whole thickness of the skull; 2.

Suppuration in the diploe, with implication of the large

diploic veins, and probably septiccemia or pyismia
;

3.

Suppm-ation between the bone and dura mater, and sub-

sequent general meningitis; 4. Chronic mflammatory

thickening of the cranial bones or dura mater, giving rise

to constant headache, impairment of one of the special

senses, epilepsy, or even insanity ; and 5. Cerebral abscess.

,Sv-^,is.—Contusions of the skull are attended by no

primary symptoms, but should any of the above-nien-

tioned conditions supervene there will be the usual signs

of inflammation localized to the injured spot, with more

or less constitutional disturbance. 1. In simple peri-

cranial inflammation the symptoms Avill usually subside

in a few days. 2. Should pus form between the peri-

cianium and the bone, there may be chills, and perhaps

rigors, with local signs of suppuration ; whilst the bone,

should necrosis occur, will become dry and yellowish-

brown or greenish-white in colour. 3. Should suppura-

tion ensue in the diploe, there will he rigors, followed by

high temperature, and probably, later, signs of pysemia or

septiceemia. 4. Pus between the bone and dura mater

will be indicated by headache, vomiting, rigors, mono-

plegia or hemiplegia, delirium, or stupor, followed by

convulsions or coma (see intracranial suppuration); _ whilst

locally a circumscribed swelling may form over the injured

spot {PotVs puffy tumour), or if there be a wound it will

become diy and the bone discoloured.

Treatment.— ^h-BTL, from the account of the injury, it

is probable that the bone has been contused, measures

should be taken to prevent inflammation by rest, cold to
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the head, free purging, and, whore there is a wound, by
strict antiseptic ]n'ecautions. Should suj)puration he_ sus-

pected between the pericrauium and the bone, free inci-

sions to let out the pus should at once bo made ; whilst

should the signs point to the formation of pus between

the bone and dm-a mater, the trephine should be applied.

For suppuration in the diploii, and the cousecpient sejiti-

caemia and pyajmia, little or nothing can be done.

Eeactitres of the 130NES OF THE SKULL may be

divided into—1. Fractures of the vault ; and 2. Fractures

of the base.

1. Feagtuees of the tal^lt. — Causes.

_

— Generally

direct violence, as a blow on the head with a sharp-

pointed body, or fall on a sharp edge. (Blows with .soft

bodies or falls on soft ground on the head more often

cause a fracture of the base, or a fissured fracture extend-

ing over the vault to the base.) Occasionally indirect

violence, as a blow, say on the front of the head, cau.sing

a fracture at the back {fracture hy cordrecoup).

Varieties.—The fracture may take the fonn of a simple

fissure {fissured fracture), or of several fissures radiating

in various dii-ections.(s<e//a<e or radiated fracture); or the

skull at the seat of 'injury may be broken into_ several

nieces {comminuted fracture), one or more of which may
be pressed inwards' below the surface of the rest of the

bone {depressed fracture) ; or a portion of bone in rare in-

stances, as in some forms of sabre-wounds, uiay be raised

above the surface of the skull {elevated fracture). At

times the fracture consists of a mere puncture of the bone,

with driving inwards into the membranes or brain of the

sharp fragments of the inncv table {jniuctured fracture)

;

and, lastly, the fractm-e may be limited cither to the outer

or to the inner table of the skull {partial fracture). In

any of these varieties, exce]:>t, perhaps, in the punctured,

the scalp may remain whole, Avhen the fracture, as m
other situations, is said to be simple; or there may be a

wound of the scalp leading to the fracture, when it is said

to be compound. In children the bone may be depressed

without fracture.
.

State of the paris.~ln simple fissure there is no displaoe-

ment of' the bone, but a mere crack extending from the

iiart struck for a variable distance over the vault and

frequently running tlirougli the base of the skull. In the

stellate fracture several fissures radiate over the vault from

a central point, at which the bone is frequently punctured.
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The romniinuted fracture is generally compound, and one

or more of the fragments may be completely detaclied or

driven through the diu-a mater into the brain, which itself

may protrude through the external wormd. In the de-

Fii!. 00.—Depre.s.sed fi-actLU-e..(iJond variety).

(St. liavtholomew's Hospital Museum.)

jiressed fradnre the depressed fragments may be loose, or

firmly locked together, often forming a shallow or deep

rounded or oval, depression,

—

pond jind glitter fractures,

as they are sometimes called (Fig. 96). Elevated frnr-

Fii;. 97. — Elevated fracture, probably from tlie cut of a sabve.

(St. Bartbolomew'.s Hospital Jluseuui.)

lures ("Fig. 97) are not often met with in civil practice.

They are the result of oblique cirts, as by a sabre, and
only occur in young adults whilst the bone is com-
paratively soft. In j^undured frudurcs (Fig. 98), which
are generally produced by a blow with a sharp instrument,

as a pick-axe or a fragment of a falling chimney- j)ot, or
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by a fall on a spike, &c. , the splinters of the internal table

ai'e often driven into the dura mater or brain at right

angles to the rest of the bone. "S^Hien the membranes are

Fig. 98.—Punctured fracture.

(St. Bartholomew's Ho.'^pital Museum.)

not injured at the time of the accident, the iii-itation of

these sharp fragments, if not removed, is nearly certain

to set up meningitis. At times the inflicting body has

been found broken off flush -^-ith the sm-face of the skull.

Fio. 99.—Fracture u£ the internal table.

(Druitt's Surgery.)

Fracture of the external table alone is most common over

the frontal sinuses, where it is sejiaratod for some distance

from the internal. In fracture of the internal table (Fig.

Oy), wliich is a rare accident, there may be merely a

splintering of the bono, or a fragment may bo com]dctoly

detached or driven into the dura mater or brain. Any of

these fi'actures may be complirutod by laceration or other
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injury of the brain or its membranes, or by rupture of the
middle meningeal artery or of one of the venous sinuses.
In all fractures involving both tables, excejjt in the simple
fissiu-e, there is usually greater splintering of the internal
than of the external "table. In fractures, however, pro-
duced from within the cranium, as by a bullet passing
through the skull, the external table at the aperture of exit
is more splintered than the internal. The reason for the
greater splintering of the internal table (or the external
table when fractured from within) is, that the force is

broken_ in perforating the external table, and becomes
more distributed over the internal. It was formerly said
to be due to the internal table being more brittle than the
external.

Signs.—Whatever the form of fracture, it may be ac-
companied by signs of concussion, compression, or other
injury of the brain. Here only are given the principal
local signs of the various forms of fracture of the vault.
In a simple fissured fradiire there are no signs, but in the
compound variety the fissure may be detected by the finger
in the wovmd. A sharp edge of the torn pericranium, a
suture, or a natiTral inequality may, however, if care is

not exercised, be mistaken for such a fissure. In the
depressed fracture the depression in the bone in the simple
variety may be obscured by extrava.sated blood, either in
the scalp or under the pericranium, but in the compound
variety it can be felt by the finger and, if the wound is

large, seen. In both varieties, when the bone is much
depressed, signs of local compression of the brain may be
present. In the punctured fracture the sharp fragments
may be detected, with the finger or with a probe, pro-
jecting into the interior of the cranium, and signs of
local compression may or may not be present; later,
symptoms of inflammation of the brain, if the fragments
are not removed, will almost certainly supervene. In both
the compound depressed and punctured fractiu'e there
may be comminution or loss of bone, and portions of lace-
rated brain substance may at times exude through the
fracture. Fracture of the inner table is very difficult to
diagnose, but later it may be indicated by an increase of
local temperature, signs of local compression, and localized
pam_ from irritation of the dura mater. It is said that
a friction sound may sometimes be heard, from the
rubbing of the brain and pia mater on the sharp fragments.
When a fracture is situated over the frontal sinuses there

A A 2
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may bo cmpliysema fromescupo of ctir into tlio coniioctive

tissue, or if the fracture is compound uu' may l)e lorced

out of the wound on blowing the nose.

The trmimcnt of fractui-e of the vault will necessarily

vary according to the natui-e of the fracture and of anv

cerebral complications that may be present. Ihe general

indications are to prevent inflammation of the brain and

its membranes, and to reheve any existing brain couipli-

cation Thus the patient should be placed at ])erfe_ct rest

in a darkened room, every source of cerebral irritation

avoided, an ice-bag applied to the shaven head the bowels

acted on by a calomel purge, and the diet restricted to .slop...

When the fractui'e is compound every care should be

taken to render the wound aseptic, and to promote healing

by the first intention. 1. In fissured fractoe, uncompli-

cated by cerebral mischief, little more will be requu-ed

;

but when symptoms of cerebral compression are present

the question of trephining may be raised, and will turn

upon the probable nature of the cei-ebral lesion (see

X.pressi2 of Brahi). In dejrres^'^ lractiu;e the treat-

ment will differ according as the fracture is .imple oi

compound, and according as symptoms of local compres-

s^on of th^ brain are or are not present. In the srmph

fo™, unless the depression is deep and there are signs

o local compression, no operative mterference should be

undertaken. In the compound form, any fragment fomid

oose or penetrating the niembranes of the brain should

be removed, or if slightly dep-essed, raised P-J^ded b

olevator can be readily mser ed
^^^^'^f

^h i I a hag

ment is deeply depressed and cannot be lal^ed by tlie

oleStor the trephine had better be applied ^Mien.

however, the clepression is but slight, and the fi-agments

E^/^h^Mt^e^ttl^Sli^t^

rliple and c<,inii>und varieties the depre.-^sed bone

t i^^parcntly causing --n^vession of the tam niu.t

bo raised by the clcvaior or by means of the ti opliuu

.

iV nav here be remarked that some Surgeons recomniem

llu 1 lit n^of the depressed fragments under nearly all
Uu iaisin„ Ol i i

external wound;
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recover, iievertTieless, inflammation of the brain and its

membranes, or if this danger is escaped, subseqiient

trouble, such as long-continued headache, progressive

mental inability, or even epilepsy and insanity, may
ensue from the irritation of the depressed bone. In pnvc-

tured fracture the trephine should always be applied, as

here the fragments are driven vertically inwards (sec

Fig. 98), and though they may not have punctured the

dura mater, will invariably set up inflammation if not

removed. In fracture of the internal table, too, the

trephine ought to be applied; but this form of fracture is

seldom diagnosed.

After any kind of fracture the patient should be care-

fully watched for a month or six weeks, and although

no complications are present at first, the greatest care

should be exercised, and any indiscretion in diet, abuse of

stimulants, or undue mental excitement should be avoided.

2. Fracture of the base is generally caused by a

blow or fall upon the vault, the fissure extending from

the part struck to the base ; or it may be due to a fall

upon the feet or nates, the fracture being then produced

by the shock trausmitted to the occipital bone through

the spine. Earely it has been caused by a sharp instru-

ment, as a sword thrust through the roof of the orbit or

nose, or by a blow on the lower jaw fracturing the

glenoid cavity or forcing the condyle through it. As a

rule the anterior, middle or posterior fossa is found frac-

tured, according as the blow falls upon the anterior,

middle, or posterior part of the vault of the skull.

Should the force, however, be very severe, fissures may
radiate from the seat of injury to two, or even to all

three fossa3. Fractures through the middle fossa gene-

rally involve the petrous portion of the temporal bone on

one or both sides of the skull. Thus they frequently

extend through the internal and external auditory meatus
and walls of the tympanum, lacerating the prolongation

of diu-a mater contained in the internal auditory meatus,

the reflexion of the arachnoid around the seventh pair of

nerves, and the membrana tympani, and so allow of the

escape of the cerebro-spinal fluid from the external audi-

tory meatus. The fracture may also involve the lateral

sinus or middle meningeal artery, in which case blood
may be found mixed with the cerebro-spinal fluid that

escapes fi-om the ear. Fracture of the posterior fossa

extends through the foramen magnum of the occipital



358 INJURIES OF llEGIOXS.

bone, and frequently through the petrous portions of the

temporal hones. Fractm-e of the anterior fossa involves

the roof of the orbit and nose. One or more of the nerves

that escape through the bonj^ foi-auiina in the base of the

skull, the lateral sinus, the middle meningeal artery, or

one of the smaller blood-channels are frequently torn or

otherwise injiu'ed in a fracture of the base ; whilst the

inferior lobes of the brain are often extensively lacerated

and contused, or compressed by extravasated blood. It

should bo remembered that a fractui-e of the base, if the

membrana tympani or the mucous membrane covering

the cribriform plate of the ethmoid bone is ruptured, is

really of the natm-e of a compound fracture, and hence is

liable to be followed by septic inflammation, which, more-

over, may spread to the membranes and brain.

Signs.—At times there may be none, and the nature of

the injury may be quite overlooked. Generally, however,

symptoms, such as compression, indicative of a severe

lesion of the brain co-exist, and these, together with the

history of the way in which the injury occurred, should

lead us to suspect that the base is fractru-ed. The signs,

however, which when present may be considered diagnos-

tic of the injury are— 1. The escape of cerebro-spinal

fluid from the ear, nose, or mouth, or from a wound if

one exists. 2. The escape of blood from similar situations.

3. Effusion of blood under the coujimctiva, about the

mastoid process, or in the sub-occipital region; and

4. Injm-y of one or more of the cranial nerves.

1. Cerebro-spinal fluid consists principally of water

holding in solution a large amount of chloride of sodium.

It has a low specific gravity (1002), and contains little or

no albrmien, but sometimes a trace of siigar. ^Yllen it

escapes in considerable quantities (several pnits in the

twenty-four hours) immediately after an injury, it is

pathognomonic of fracture of the base. Escaping from

the ear, it indicates fracture of the middle or ]iosterior

fossa; from the nose or mouth, generally the anterior

fossa, though in fracture of the middle or posterior fossa

it may, by passing along the Eustachian tube, or through

a fracture of the basilar process with laceration of the

mucous membrane of the pharyngeal vault, also come

from the nose or mouth.

2. Blood may escape from the same parts and by the

same channels" but has not the like diagnostic value,

since bleeding from the ear, and especially from the nose,
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may occur from causes other than fracture. Still wlien

blood escapes in cousitlerablo quantities, and for some time

after tlie iujmy, it is wlien combined "witli otlier evidence

of severe cerebral mischief a sign of importance. It

should not be forgotten that blood coming from the nose

or roof of the pharynx may be swallowed and afterwards

vomited or passed per rectum.
3. Effusion of blood under the ocular conjunctiva, and

ccchymosis about the mastoid process and sub-occipital

region, are signs of less value ; the former may indicate

fracture of the anterior, and the latter fracture of the

posterior fossa, the blood passing along the floor of the

orbit in the one case to the conjunctiva, and in the

other draining through the fracture and appearing under
the skin.

i. Injury to one or more of the cranial nerves will be
indicated by paralysis, loss of function, or spasm of the

parts which they supply. Thus there may be dropping
of the upper eyelid [ptosis], external squint, loss of ac-

commodation, double vision {rliplopia), and dilatation of the

pupil, when the thii-d nerve is affected ; deafness or loss of

sight if the auditory or optic is injured, &c., but as the

patient is frequently comatose these signs may not afford

much information.

The iwognosis is always grave, the lesion generally,

though not invariably, terminating fatally from concomi-
tant injury to the brain, or from septic inflammation of

the brain and its membranes.
The treatment should be directed towards the preven-

tion of inflammation of the brain, in the way described
under fractiu-e of the vault (p. 352). It has been suggested
that when the membrana tympani is ruptvu'ed, an attempt
may be made to prevent putrefactive changes, and conse-
quently septic inflammation, by syringing out the ear
with carbolic lotion, dusting it with iodoform, and apply-
ing an antiseptic dressing. It is true that even when this

is done a way still remains open to the tympanum by the
Eustachian tube ; but it is thought that the cilia prevent
the access of air by this channel. Should intracranial
inflammation supervene, it miist be treated in the way
indicated under that head (p. 3(J9).
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Iiijnries of ihe Brain and its Mcmhrancs.

Concussion of the bkain.—This term is applied to a

collection of symptoms supposed to depend ou a shaking

or commotion of the bram substance. It is popularly

spoken of as ' stunning.'

Pathology.—The exact condition of the brain that

gives rise to the symptoms which go by the name of

concussion is not known. By some it is believed that

they depend on the mere shock to the brain—that there is

some vibration or molecular disturbance of its particles,

or anfemia of its substance induced by spasm of the small

arteries, and that the shock may prove fatal in this

way withoiit any lesion being discovered after death.

Generally, however, a slight contusion or laceration of

the brain, or punctiform extravasations of blood in its

substance have been found, and to such some attribute

the symptoms of concussion. In the few cases that have

been immediately fatal aftei' a blow on the head without

any obvious lesion having been discovered in the brain,

the jiost-rnortcni examination has been unfortunately

incomplete. Hence it is maintained by those who hold

that there is always an obvious lesion, that death in these

cases might have resulted from other mischief, such as

fracture of the cervical spine.

Sgmptoms.—Concussion may be divided into two stages

:

1. Insensibility; 2, Eeaction. 1. The Jirst stage comes on

immediately on the receipt of injury ; it niay be quite

transitory, the patient merely losing consciousness for a

few minutes, and then recovering completely ;
or it may

last for a few houi's or a few days or even longer. The

patient lies in an unconscious condition, but can be roused

momentarily on shaking him, or shouting in his ear.

There is loss of all power of motion ; the pulse is feeble,

fluttering, often frequent; the respirations arc shallow, and

quiet or sighing ; and the surface is cold, often chunmy.

the temperature sometimes being as low as 97 or 96. Tho

pupils are variable, but sensitive to light. Tlie sphincters

arc often relaxed at the time of injury, allowing the in-

voluntary ])assage of the fa-ces and ui'ine, but are not

paralysed. This condition, after lasting (or a variabl,. time,

usually passes gradiiallv into the second stage—that <it

reartidn ; or svmptonis of comj.rcssion or of inliammation

of the brain iniiv come (m without the patient recovering
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consciousness. 2. The second stage, or tliat of reaction, is

marked by a gradual return to consciousness, and is

usuaUy preceded by vomiting, whicb is therefore regarded

as a favourable omen. The skin becomes warm, the pulse

increased in frequency, and the temperature sligiitiy

raised. These symptoms commonly terminate m com-

plete convalescence, or they may run into those of in-

flammation of the brain. At times, however, the patient

may relapse into a state of unconsciousness and die, or

certain impairments of brain function may remain.

The remote effeds of concussion may be enumerated as

headache, coni^usion of thought, mental irritabihty, im-

paired vii-iUty, epilepsy, or even insanity. These after-

effects are more likely to occur if there is an inherited

predisposition to nervous diseases, and appear to be

brought on by excitement, abuse of stimulants, or excesses

in diet. In some of these cases the brain has been ex-

amined after death, but no organic lesion has been found.

Treafment.—The chief indication is to restore the cere-

bral fimctions by promoting the cerebral cii'culation,

taking care not to produce too violent a reaction. Thus

the patient shoulcf be placed at perfect rest ;
warmth ap-

plied to the surface by means of blankets, hot bottles,_

and, if necessary, by friction ; and small quantities of

diffusible stimulants, as ammonia or warm tea, adminis-

tered. Alcohol should not as a rule be given. When
reaction has come on, inflammation must be warded off

by gentle purgatives, low diet, and the avoidance of

stimulants and of mental exertion.

CoMPEESSiON OF THE BRAIN maybe caused by: 1. A
fragment of depressed bone; 2. Extravasated blood;

:3. Pus, or other inflammatory products ; and 4. A foreign

body, such as a bullet.

The signs of compression, i.e., of pressure on the brain,

vary according as the compression is made over a wide

area or is localized to a particular part. Thus, when the

pressure is diffused over a considerable portion of the

brain, the patient lies in a completely unconscious state,

and cannot be roused cither on shouting in his ear or on

shaking him. The extremities on one or both sides are

paralysed ; the face is livid, at times flushed ; the tem-

perature is usually low, but at times raised ; the pulse is

full and sloAV, often not boating more than 40 to the

minute ; the respiration is slow, laboured, and stertorous,

i.e., a peculiar noise is made during expiration by the
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flapping of the paralysed soft palate ; the lips and cheeks
puff out at each expii'ation in cou sequence of jjaralysis of

the buccinator and muwcles of the lips ; the pujiils are

fixed {i.e., the iris does not respond to light), and may be
either dilated or contracted, or one may be dilated and the

other contracted ; the mine is at first retained owing to

the paralysis of the muscular coat of the bladder, but
afterwards diibbles away as the bladder becomes over-

distended and will hold no more ; the fteces pass in-

voluntarily consequent upon paralysis of the sphincters

;

at times there are violent convulsions. When on the

other hand the pressiu'e is loculizec] the coma is usually less

profound, the pupil on one side only may be fixed and the

l^aralysis may be limited to one side, possibly to an arm
or leg, or to one side of the face or there may be con-

Tulsive twitching of certain muscles or of a limb. The
comj)ression-symptoms may gradually deepen till the

patient dies ; or he may recover on the removal of the

cause, e.g., a piece of bone or a clot of blood.

The diagnosis of the cause of the compression will rest on

the fact that when due to bone or blood the symptoms
come on within twenty-fom- hours of the injmy, gene-

rally dii'ectly if due to bone, or after a brief interval of

consciousness if due to blood ; but not till three or four

days after the injuiy if due to the pressure of inflamma-

tory exudation or of pus, in which case, moreover, they are

preceded by signs of inflammation. ~\\'here the signs are

general, as given above, the injury usually depends upon

the pressure of extravasated blood on some of the centi'al

portions of the brain following iipon laceration of the

brain-substance, or upon general inflammation of the brain

or its membranes. But when the signs are those pf

local pressure on the surface of the brain, the lesion will

probably be due to a depressed portion of bone or a cir-

cumscribed extravasation of blood between the bone and

dura mater, or a collection of pus citlicr between the bone

and dura mater or in the cortical substance of the brain.

The treatment necessarily depend iipon the cause of

the compression. Thus a depressed fragment of bone

whoukl be removed (see depressed fracture), a clot between

the bono and diu-a mater let out by the trephine, and a

circumscribed collection of pus between the bone and dura

mater, or in the membranes or brain, also evacuiited by

tho trephine. But when the compression 'depends \i\vm

extravasated blood in the subdural or subarachnoid si)iu c
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.1 substance of the brain, or upon a general inflammation

nt the brain and its membranes, no surgical procedure

IS of any avail. In any case, therefore, the first pomt to

( I insider in regard to treatment is, whether the com-

pression of the brain is due to a removable cause, or to

one that is beyond the reach of surgery.

ExTBAYASATiox OF BLOOD in the cranium may occur

1. Between the bone and dura mater; 2. In the subdural

space ; 3. In the subarachnoid space ; and 4. In the sub-

stance of the brain.

1. Bloud between the hone and dura mater {sid)cranial

extravasation) is generally due to rupture of the middle

meningeal artery, especially its anterior branch, and is

commonly associated with a fissured fracture extending

across the line of the artery. At times it is due to a

wound of the lateral sinus or a laceration of some of the

smaU vessels which run from the duiu mater into the

bone. The blood is usually extravasated in large quan-

tities, widely separating the dura mater froni the bone,

and producing severe cpmpression of the brain. Should

; the patient survive, the blood may become organized or

1 absorbed.

2. Subdural extravasation is due to rupture of capillary

vessels, and is veiy common in severe head injuries. The

blood usually extends widely over the surface of the

arachnoid, and, if the patient survive, may become

absorbed or organized, forming a false membrane, and

in some cases a blood-cyst.

3. Subarachnoid extravasation is generally associated

with contusion or laceration of the brain. The blood

may spread widely, and may become absorbed, but does

not as a rule become organized.

4. Blood in the brain substance (intracerebral extravasa-

tio7i) is the result of contusion or laceration of the brain,

with rupture of the small vessels. When the laceration

is extensive, it is usually fatal ; but should the patient

survive, the blood may undergo changes similar to those

of an ordinary apoplectic clot, or may break down into

pus {cerebral abscess).

The symptoms of intracranial extravasation are those of

compression of the brain, but vary according to the situa-

tion of the blood and the rapidity with which it is extra-

vasated. The diagnosis may be more or less obscured

by the presence of concomitant injury to the brain.

I. Wlien the blood is beiween ilie bone and dura mater the
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patient, to take a typical case, is concussed at tlie time of

the injuiy, recovers from the concussion, and is, perhaps,

rational, then grows faint and smks into a state of coma.
The coma gradually deepens, and he usuaUy dies in from
a few hoiu's to a few days after the injury with signs of

profound compression of the brain. The jjaralj-sis at first

is on the side opposite to the injury, but may become
general as the blood extends over the surface of the brain.

The pupil on the side of the injury may at first react to

light, but becomes dilated and fixed as the blood extends

to the base and presses on the third nerve. At times the

eyeball may protrude owing to the pressui-e upon the

cavernous sinus. Very occasionally reflex convulsions,

also on the side of the injmy, may be set up by irritation

of the nerves of the dura mater. If a fissured fractm-e is

present, there may be some fulness extemally from the

escape of blood through the fissm-e. 2. T^^len the Hood
is ill the subdural space, signs of compression may be

present ; but there are no special symptoms by which it

can be diagnosed, or, indeed, at times distinguished from

blood between the bone and dm-a mater. In'itability of

temper, headache, or convulsions coming on some time

after the injury, are said, however, to indicate it. 3. When
the blood is beneath the arachnoid in qiiantities sufficient to

cause compression, it will probably be associated with

severe laceration of the brain, and the patient will not,

as a rule, regain consciousness. There are no special

symptoms which blood in this situation can be dia-

gnosed (see Laceration of Brain). 4. "When thc_ blood is

in the brain substance it produces symptoms which can-

not be distinguished from those of apoplexy, except

perhaps by the history of the injury, and not always

then, as it may be impossible to determine whether the

patient first fell and thus injured his brain causing

effusion of blood into its substance, or whether a vessel

first gave way, and the fall was the conseciuencc of the

escape of blood into the brain.

Treatoip//)!.—When it is clear that the haemorrhage is

from the middle meningeal artery, and it appears pro-

bable that no other serious injury of the brain has \wn\

received, the trephine should be applied for the purjiose

of removing the clot and securing the bleeding vessel.

The situation of thci artery is about an inch and a half

behind tli(^ external anguliii- process of the orbit, and over

this s]iot a crown of bone should be removed. The dark
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clot which, now protrudes at the opening should be turned
out hy some form of scooi), and if the bleeding artery is

then seen, an attempt should be made to tie or twist it, or to

compress it bj^ plugging the groove in the bone in which
it lies with a piece of wax or wood. If the bleeding point
cannot be reached, more bone may be cut away. If, how-
ever, on the removal of the clot, the brain does not
expand, and the haemorrhage is so profuse that the
wounded artery cannot be seen, the external or common
carotid artery mn.y be compressed or tied, and ice applied
to the side of the head. When no blood is found between
the bone and dura mater, but the dura mater itself is

bluish in colour', does not pulsate with the brain, and
bulges into the trephine hole, indicating the presence
of blood beneath it, an incision should be made through
it and the blood let out. Great care must subsequently
be taken to keep the wound asej^tic. For htomorrhage
on the surface or in the substance of the brain surgical
interference is not permissible ; all that can be done is to

treat the case as one of oixlinarj^ apoplexy from cerebral
hiemorrhage, i.v., by free purging, cold to the head, hot
bottles to the feet, &c.
Contusion or bruising of the brain may be due to

any severe violence, and may occur with or without injury
of the scalp or cranial bones. It is often accompanied
bj^ laceration of the brain substance and of the j^ia

mater and arachnoid. The bruisiug may bo general or
circumscribed. In the latter case it may occur imme-
diately beneath that part of the cranium to which the
Adolence was applied, or on the opposite j^art of the bram,
the brain being as it were dashed by the violence of the
blow against the cranial wall furthest from the jjart of
the skull to which the force was applied. Like bruises
of other soft tissues it is attended by extravasation of
olood from rupture of the smaller vessels. It may ter-
minate in absorj^tion of the blood and healing of the
bruised parts, or in general inflammation of the brain and
its membranes, or in local inflammation and cerebral
abscess. The symiitoms are generally obscured by those
of concussion or compression, and it is seldom that an
accurate diagnosis can be made. Irritability, restlessness,
and spasms of certain muscles, when a motor centre is

injm-cd, are .said, however, to point to contusion. The
chief indication for trcntmmt is to prevent the occurrence
of inflammation of the brain (see p. .'35G).
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Laceration of j'jie brain may occur with or witliout
fracture or other injur}' of the skull. The laceration is

most common in the anterior paii of the frontal and in
the temporo-sphenoidal lobe, owing in part to the uneven-
ness of the base of the skull on which these lobes rest,

and in part to the fact that the back and the top of the
head are most exposed to injur}% the brain, as in contu-
sion, being generally lacerated on the side of the head
dii-ectly opposite to that on which the force is received. At
times, however, the brain is lacerated directly beneath that
part of the skull to which the force is applied. Laceration
may also be caused by a fragment of bone, as in depressed
or punctured fracture, or by the passage of a bullet or the
thrust of a sword through the orbit or nose.

Patliolocjy. —The laceration may be slight or veiy exten-
sive, and is generally accompanied by more or less bruis-
ing of the siUTOunding brain-tissue and extravasation of
blood over its siu-face. The pia mater is also lacerated,

and where the injury is produced by a fragment of bone
the dura mater is likewise torn, and in some cases, large
portions of the lacerated brain may protrude thi-ough the
skull. Inflammation of the brain and its membranes is

liable to follow, and to assume a septic character, and
spread widely if there is an external wound which has
not been kept asejDtic. Should the patient recover,

cicatrization, with adhesion of the membranes, occm-s,

the extravasated blood in the meantime undergoing the
changes already described.

The symjHo'ins vary. At times there may be none,
although a considerable mass of brain tissue is protruding
through a fracture in the skull. Or they may be obscured
by signs of concussion, or, if much blood has been extra-

vasated, by those of compression. There are no signs

pathognomonic of laceration of the brain, but convulsions,

localized spasms or paralysis, long-continued insensibility

without coma, and the collection of symjitoms known as

cerebral irritation, point to such an injury. The symptoms
of cerebral 'irritation may be described as follows :—The
I^atient lies in a torpid or semi-conscious condition, coiled

up on one side, with his limbs in a general state of flexion.

If spoken to ho evinces great irritability of temper,

answering momentarily and sharply, perhaps shaking
lumsclf, and then relapses into his torpid state, liis

pupils are contracted, his eyes closed, but his pulse, tem-
perature, and respirations are normal. As there any way of
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locaUzhni flw seat of the lacendion where no external injury
exists? If a patient receive a blow upon the head, and
It IS iound that locahzed paralysis is present, we conclude
tnat there exists a laceration of some severity in the
cortical centre corresponding to the muscles implicated,
ii almost unmechately after the injmy there is a distinct
spasm aftectmg a localized group of muscles-a mono-spasm—we conclude that htemorrhage is going on from
the lacerated brain substance, or breaking down the
tissue of the centre corresponding to the affected muscles.
If the monospasm extends, first aifecting one side of the
body, and finally both sides, so that the attacks assume
the form of true epileptic fits, it is probable the extrava-
sated blood is extending over the surface of the brain andimtatmg more or less widely the whole motor area"
[J^ridisen) Should there be aphasia, a lesion of the pos-
terior ^extremity of the thii-d left frontal convolution
ihroca s Convolutton) is indicated (Fig. 100, b). Should

spasm or paralysis, a lesion of the lower
thu-d of the ascending frontal and the contiguous part ofthe posterior end of the second frontal convolution isprobably present (Fig. 100, r1). Should there be paralysis
of the arm-a brachial monoplegia-the middle portion
of the asceudmg frontal and the contiguous part of theascending parietal on the other side of the fissure ofEolando are probably affected (Fig. 100 r' and p'). Should
there be paralysis of the lower limb, the lesion probablv
involves the upper end of the ascending parietal and thesuperior parietal lobule lying behind "it, as far as themai'gui of the longitmbnal fissure (Fig. 100, p' and p-)

Urietiy, therefore, a cortical lesion may be distinguishedfrom a central, as follows :-In the cortical leswn the
paralysis, although it may occiu' immediately after theaccident, often does not appear for some time It isincomplete and localized, and probably affects only onehmb or a single group of muscles. In the central lesionon the other hand, the paralysis occurs immecUately afterthe injury; it is more complete and extensive, and oneside, at least, wiU probably be paralysed
The treatment .should be directed to the prevention ofmfiammation m the way already described. If there is a•wound with protrusion of the brain, the contused andiprotnided portions and any fragments pressing upon orpenetrating the brain substance should be removed th^wound cleansed with antiseptics, the scalp replaced and
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Vk. 100.—The cerebral convolutions : R, fissure of Rolando ;

F"*, ascending frontal convolution
;

P', ascending i)arietal con-

volutiou
;

F', F-, F'', superior, middle, and inferior frontal con-

volutions ; S F, su]jorior frontal sulcus ; I F, inferior frontal

sulcus
;

S, fissure of Sylvius
;
S\ anteiior limb of fissure of

Sylvius
;

S'', posterior limlj of fissure of Sylvius : P-, superior

parietal convolution
;

P^, supra-marginal convolution
;

P-*, an-

gular convolution : I P, iutcr-parietal fissure ; T S', T

T S^, superior, middle, and inferior tcmporo-splienoidal convo-

lutions
;

B, Broca's convolution
;.

P", parieto-occipital fissure :

0', 0-, 0'', superior, middle, and inferior occipital convolutions.

(After Lucns-C'liampinnniere and Erichsen.

)

];„; 101.—The .'.ituatiuu of ihe line of Rolando.
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its imion by the first iiiteution sought. In the case of a
gunshot ^vouud the bullet should be removed if it can
easily be got at, otherwise it should be left In situ. Where
there IS no wound, but signs of local irritation or of com-
pression of the cortical motor area from blood-extravasa-
tion the indications are to trephine. The guide to the
spot for perforation is the line of the fissure of Eolando
on the side opposite to that of the localized spasm or
paralysis. This Hne ma.y be found in various ways, M
Luca^Championnicre employs the following method (see
i ig. 101) :-_He first finds the bregma, /. c, the spot where
the coronal joins the sagittal sutm-e, by carrying a line
clirectly over the vertex from one external auditory meatus
to the other. The top of the Rolandic fissure is situated
00 millimetres behind the bregma. The bottom of the
bssm-e corresponds to a spot 7 centimetres behind the ex-
ternal angular process and 3 centimetres above it. Wehave already seen that the cortical motor centres are
grouped around the Eolandic fissure. If therefore there is
general hemiplegia, the perforation should be made over
the middle of the line; if paralysis of the arm and le-
over the upper part of the line ; if paralysis of the arm
only, m front of the middle third of the line; if aphasia,
below and a littlem front of the line on the left side of
the head; if there is paralysis of the leg alone, behind theupper third of the hue

; if paralysis of the arm and facem front of the lower third of the line ; if paralysis of thearm and aphasia or paralysis of the face and aphasia,below andm front of the line.
lNTRACR.w\i.u. INFLAMMATION, though at times it mayremam localized either to the membranes (meningitis) or

to the brain {encephalitis), more often, in whatever wav
It begins,_ spreads from the one to the other (vieningS-
encepiialitis). ^ •'

C'a«,s.^-Wounds of the scalp, contusions or fractm-es
ot tiie bone, and concussion, contusions, lacerations andpenetrating wounds of the brain.

uns, ana

Pathology. may be acute or chronic; septic anddiffuse, or simple and circumscribed. Acute inflcZmcuZmay begin m the dura mater, and remain confiS o tSmembrane {pachymen ngrtis), or spread inwards to the othermembranes and the bram
;
or it may begin in the brainbut then seldom spreads further outwards than the arach'noid (leptomejnugUis). When it begins in the bone orTn Jhedura mater it is at first circumscribed; the inflammatory
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IDroducts, find, sliould suppuration occur, the pus, being
confined between the bone and dura inater. Later, the
inflammation may spread to the ai'achnoid, and thence to
the pia mater and surface of the brain, diffusing itself

widely through the subdui-al space and over the cerebral
cortex. When it begins in the brain it is generally the
result of a contusion or laceration of the cerebral sub-
stance, and may remain circumscribed, and eventually end
in a cerebral abscess, or spread to the pia mater and then
become diffuse. It seldom, however, involves the free

surface of the arachnoid. The po.st-mortem apjiearances
commonly observed are increased vasculaiitj' of the brain
and its membranes, an exudation of greenish-yellow
lymph and distention of the ventricles -with a serous
blood-stained fluid; whilst the grey-matter is of a reddish
hue, soft and diffluent, and the white more abundantly
dotted over with pimcta vasculosa than natural. In the
chronic form, which is generally due to inflammation,
caries or necrosis of the bone, or more rarely to a brain-
injury, the dura mater becomes thickened and adherent
to the bone, the arachnoid thickened, and the pia mater
opaque and indurated, so that when removed its prolonga-
tions, which dip between the convolutions, can be pulled
out without tearing.

The symptoms vary according as the inflammation is

acute or chronic, diffuse or circumscribed; according as

it begins in the diu'a mater or in the brain and jjia mater;
and according as it involves the vertex or base of the

brain. The (jcneral symptoiirs in acute cases are in the

early stages fever, pain in the head, generally on the same
side as the wound if one is present, intolerance of light

and sound, retching with probably a clean tongue, a

quick, full pirlse, flushed face, contracted pupils, ^iolent

beating of the carotids, restlessness, sleeplessness, and at

times violent delirium. Later the symyptoms pass into

those of compression, the pupils beconnng dilated and
fixed, the pulse slow, and the breathing stertorous. Then
follows paralysis, stupor, coma and death. Eigors will

probably occur should pus form. In the chronic form of

inflammation the symptoms are similar to those of the

acute, but of less severity, and are later, as a nile, in

making their a])])earance. Complete rect)very may have
apparently taken place, or there may have been headache

or irritability of temper previous to the symi)toms setting

in. Is there any way of locuUziiKj the injhimmotion ? L If
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ten to twenty days have elaijsed since the injury; if the
onset of the symptoms is sudden, though preceded perhaps
by some headache ; if there is a puffy swelling over the
seat of injury, due to the separation of the pericranium
from the boue by serous effusion ; if the bone, should it be
exposed, looks dry, white, and discoloured, or the wound
unhealthy

; and if the paralysis is localized, --the inflam-
mation IS probably between the bone aud dura mater, and
if a rigor has occim-ed, pus has probably formed. 2. If,
on the other hand, there is no apparent injury of the
scalp or boue

; if the patient has had concussion ; and if
the symptoms set in a few hours after the injury,—the
inflammation is probably in the brain or pia mater, where
it has arisen in consequence of increased vascularity
iollowiug the concussion. Or if the symptoms come on
about the fourth or fifth day after the injury, when it
had apparently been recovered from, the inflammation will
probably be also in the brain or pia mater, but in this case
due to contusion or laceration of the brain. 3. If, again,
the sj'mptoms are delayed some weeks, if there is oijtic
neiu'itis or symptoms of disturbance of one or more of the
motor areas, the inflammation is probably localized to
some portion of the brain, and if a rigor has occurred, a
cerebral abscess has probably formed.
The treatment maybe divided into the preventive and

the
_

cm-ative. The former consists briefly in guarding
against the occurrence of septic changes in the wound if
one IS present, and in preventing congestion of the brain
and^its membranes by the means already indicated (see
p. 3o6). The first signs of inflammation should be actively
combated by a calomel purge, leeches to the temples and
an ice-bag to the head; whilst pain should be subdued
and sleep promoted by the cautious use of opium. The
cui'ative treatment consists in evacuating the products of
the inflammation, should such, in spite of the preventive
treatment, ensue. Thus, if there are signs of local sup-
puration between the bone and dura mater, the trephine
should be applied over the seat of injury, or if one is not
apparent, over the motor area at the spot indicated by
localized paralysis or spasm. If, on removing the bone
the dura mater is seen to bulge, and the pulsations of the
brain cannot be felt, the dura mater should be perforated
and if pus is still undiscovered, but the signs of suppura-
tion are well marked, a bistoury should be cautiously
passed into the brain-substance. If there are sio-ns of

B B 2
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cei'cbi'al abscess, a trcpliino should Le applied over the
suspected spot, the dura mater incised, the brain care-
fuUj^ l^uuctured, and if pus is discovered, a free incision

made to let it out. If the suppuration appears to be
general rather than local, no oiDerative treatment should
be undertaken.
Hernia cerebri is a protrusion of brain-substance

through a hole in the cranium and dura mater. Cause.

It ajjpears to be due to a localized swelling of the brain,

consequent iipon inflammation, and may occiu' after any
injury of the cranium where there is loss of bone and a

wound or sloughing of the dura mater, with bruising or

laceration of the brain. Futlwlogij.—The proti'usion con-

sists of brain-substance infiltrated with inilammatory pro-

ducts and blood, and is the result of the inflammatoiy
swelling finding a vent in the only possible way in which
it can escape, viz., through the hole in the cranium. The
effused blood is due to the rupture of the obstructed

capillaries, consequent upon the protruding mass becom-
ing constricted by the margins of the apertm-e through
which it is protruding. At times, when the rupture of the

capillaries is extensive, the tumour consists almost entirely

of clotted blood. Signs.—The hernia appears as a reddish-

brown, blood-stained, fungus-looking mass, overhanging

the hole in the cranium, through which it has protruded,

and often pulsating synchronously with the brain. Should

the inflammation subside, the ^jrotrusion will gradually

recede, and the patient recover ; but should it continue,

the hernia will increase in size, and as more and more of

the brain is involved, the patient sinks into a comatose

state and dies. At times the protrusion may become
constricted at its base, and slough away and the parts

cicatrize ; or an abscess may form in its interior and in the

contiguous part of the brain, and death result from

cerebral compression. The trcaUncnt consists in attempting

to allay the inflammation of the brain, which is the cause

of the hernia, by the means already described in Intra-

cranial Inflammation. Formerly, pressure on the pro-

trusion, shaving it ofl^, and applying caustics, were the

means employed, but they were not attended with success,

and are now discarded as uuscientitie. rressiu-e would

rather tend to cause an abscess or promote inflammation

by keeping up tension. The hernia itself should be left

alone, except when the inflammation ha.s become chronic,

when well-regulated pressure may possibly promote the
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absorption of inflammatory products and the shrinking
and recession of the mass.
Trephining the skull is indicated:—!. In all cases

of punctured fracture. 2. In depressed fracture with
symptoms of compression, whether simple or compound.
3. In localized extravasations of blood between the bone
and diu'a mater. 4. In intracranial suppuration when
the pus IS cu'cumscribed and situated between the bone
and dura mater, m the subdural or sub-arachnoid space
or m the substance of the brain.
3. In epilepsy, mania, and con-
tinued headache following on head-
injmy. (J. For the removal of a
bullet lodged in an accessible
situation in the brain. 7. In frac-
tiu-e of the inner table

; and 8. For
the removal of a cerebral tumoiu'.
In compound depressed fracture
without symptoms, in which the
fragment cannot be raised by the
elevator, opinions differ as to the
propriety of trephining. If the
depression is considerable, I think
it ought to be done, as should the
patient escape the immediate danger
of intracranial inflammation, he is

liable to certain remote effects from
the irritation of the depressed frag-
ments, such as headache, epilepsy,
mania, &c. (see Depressed Fracture,
p. 356). The operation.—If a wound
of the scalp exists, it should be en-
larged, otherwise a crucial incision may be made over the
spot where the trephine is to be applied; or better, a
large semi-circular flap of the scalp turned down in the
way suggested by Mr. Ilorsley, so that when it is replaced
after the operation the trephine-hole is completely covered
Ihe pericranium having been turned back from 'the bone
the trejAine, with the pin protruded one-eighth of an
inch should be applied, and steadily worked, clearino- the
teeth from time to time with a feather or the brush
provided for the purpose in the trephine-case. A good
groove having been formed in the bone, the pin should bewithdrawn When the diploe is reached, which may beknown by the bone-dust being soft and red, greater caution

Fio. 102. — Conical
trephine, witli the
author's imiiroved
handle.
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must bo used, and a quill or probe introduced into the

groove at intervals to ascertain wliothei' perforation has
taken place at any situation. When the croMTi of bone
is loose it should be removed with the sequesti'um for-

ceps, and if it is intended to replace it, it shoidd be kept

warm in some weak antiseptic solution, and, at the end
of the operation, cut into small pieces and placed in the

hole, and the flap laid down over it. If more room is

necessary, the trephine hole may be enlarged by a Hey's
saw, the siu'gical engine, &c. It need hardly be said

that the strictest antiseptic ]3recautions should be used

throughout. Thus, the whole scalp should be shaved,

and washed with soap and hot water, then with ether or

ammonia to remove all grease, and afterwai'ds with

l^erchloride of mercury or other antiseptic. Healing by
the first intention should be obtained if possible by
accru-ately uniting the woimd except at its lowest part

which should be left open for drainage, and by applying

a dry antiseptic dressing, and over it an ice-bag to pre

vent inflammation. The trephine should not be applied,

as a rule, over a suture, an aii- or venous sinus, or over

the middle meningeal aitery, unless the operation is

undertaken with a view to secure that vessel. The
conical trephine, shown in Eig. 102, will be foimd a safer

instrument than that in ordinary use, as with it it is im-

possible to injure the dura mater, and the handle also is

more comfortable to w^ork with. Before trephining for

the removal of a cerebral tumoiu- morjjhia should be

given, as it causes contraction of the small blood-vessels,

and so has a tendency to lessen the hremorrhage. The
chloroform however should be given in much smaller

quantities when the patient is under the influence of

morj^hia.

INJURIES OF THE FACE.

Contusions of the face arc very common. Amongst

them may be mentioned " black-eye," which is attoiided

with extravasation of blood in the loose cellular tissue

of the eyelids. The swelling is often very groat, the eye

being completely closed, but it usually sub.sides in a_ few

days. Suppuration occasionally occurs, a .-^mall incision

tlien becoming necessary.

Wounds of the face, owing to the great vascularity of

the iiarts, readily and rapidly heal. The edges of the
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wound should be approximated as accurately as possible,
especially when near tbe eyelid, where there is danger of
contraction, and united with horse-hair sutiues. If quite
superficial the womid may then be sealed with collodion

;

but if deep the siu-faces should be supported by hare-lip
pins or vdve sutures, which, however, to prevent scarring,
should be removed at the end of twenty-fom- to thirty- six
hours. Wounds attended by loss of substance may sub-
sequentl}^ require a plastic operation.
PoREiGN BODIES IN THE NOSE.—Peas, bcads, pebbles,

and the like are sometimes pushed up the nose by chil-
dren, where they sooner or later give rise to irritation
and a muco-purulent and foetid discharge. Indeed the
presence of such a discharge fi-om one nostril in a child
should always lead the Surgeon to make a careful search,
if necessary under an ansesthetic, for a foreign body.
If allowed to remain, foreign bodies may cause ulcera-
tion, or even bone-disease. They can generally be re-
moved by forceps, curettes, or the nasal douche, but
before these are used the patient should close the opposite
nostril and forcibly expire, since the body may often be
expelled in this simple way. At times they may have to
be pushed back into the pharynx. Milder means failing,
Eouge's operation (see Diseases of Nose), may become
necessary. It should not be forgotten that foreign bodies
occasionally enter the nose from behind diu-ing vomiting.
Foreign bodies in the ear should be removed by

syringing with tepid water, and no attempt made to
extract them with instruments unless their nature is
such that the warmth and moisture of the part may
cause them to swell, as is the case with peas. Under
these circumstances, some of the various aui-al curettes,
snares, &c., devised for the purpose may be used, but
with great gentleness and aided by artificial light, the
child, if unruly, being placed under an anassthetic. If
a rormded body, as a bead, which is incapable of swelling,
does not come away on syringing, it should be left alone
for the tipe, as it will subsequently, by setting up slio-ht
suppui-ation, become loosened, and can then be removed
by again using the syringe. The incautious use of in-
struments has been attended by perforation of the mem-
brana tympani, and even followed by fatal intracranial
inflammation. As a caution it may 'be mentioned that
the handle of the malleus has ore now been mistaken for
a foreign body and roughly torn out.
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Saliv.-uiy i'lSTULA occasionally results from a wound
of Stenson's duct. It is known by a small fistulous open-
ing on the cheek from which saliva dribbles, especially
when food is being taken. Trmiment.—^umavouH opera-
tions have been proposed and practised for this somewhat
troublesome condition. The principle underlying them
all is, first to establish a free opening of the duct into the
mouth, and then, if the external opening does not heal, to
close it by a plastic operation.
Eractuee of the xasal boxes is always the result

of severe direct violence. The fracture 'is commonly
transverse in direction, and is often comminuted and
accompanied by much displacement and at times by
emphysema. Occasionally the fracture extends through
the perpendicular plate of the ethmoid and thence to the
cribriform plate. Hence it may be complicated by sub-
sequent inflammation of the brain and its membranes.
Treatment.—The bones should be manipulated into position
by the fingers externally and by a director passed up the
nostril, or by the dressing forceps with one blade within
and one blade outside the nose. The fi-agments should
then be retained in position, which is often difficult, by
pads of lint and strapping. They unite very quickly by
bony callus. The septum, where this has been deflected",

should be straightened, so as to support the depressed
bones, and kept in place by ivory plugs passed up the
nostrils, or hy other suitable retentive ajiparatus. "\^Tiere

the fractui-e has not been properly reduced, much
deformity may remain, and if the septum has also been
deflected, considerable inconvenience may be felt in conse-
quence of obstruction to respiration through one or other
nostril. In .such cases, though a considerable period mav
have ela2)sed from the time of the accident, much may be
done by forcible straightening to remedy the deformity
(see JJiscases of tiie Nose). The lateral cartilages, if

separated from the nasal bones, should be carefully re-

placed, as if this precaution is neglected little can sub-
sequently bo done. Whore, however, they are merely
laterally deflected, the resulting deformity may be corrected
by the use of a retentive a]"i]iaratus.

I'^RACTURES OF TIIE TJITEU .TAAV, or of Iho malar bone
with depression of the zygomatic arch are occasionally
mot with in severe smashes of the face. They are often
impossible to rectify, and considerable deformity fre-

quently remains. Although much comminution maj- occur.
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necrosis, in consequence of the great vascularity of these
jjarts, rarely results.

Feacture of the lower jaw is nearly always due
to severe and direct violence. The fracture may extend
through any portion of the bone, but commonly occurs a
httle to one or other side of the symphysis, the line of
fracture being then usually vertical. In this situation,
and indeed -whenever the fracture involves the alveolar
border, the mucous membrane of the gums is torn,
rendering the fractiu'e compound. It unites, however!

.
nearly always like a simple fracture. There is not as a
rule much displacement; but when, as occasionally
happens,

_
there is a fracture on both sides of the

symphysis, the central portion is considerably depressed
by the action of the gonio-hyoid and digastric muscles.
When the line of fracture extends through the angle or
ascendmg ramus, the fragments are held in apposition by
the masseter on the.outer, and the internal pterygoid on
the inner side. The fracture may occasionally occur
through the coronoid process or the neck of the condyle.
In the latter situation the displacement is peculiar, the
condyle on the injured side being di-awn forwards and in-
wards by the external pterygoid muscle of that side, while
the rest of the jaw is tilted over towards the injured side
by the action of the opposite external pterygoid, which is
thus left unopposed. This sign is of some importance in
distinguishing such a fracture from a partial dislocationm which the jaw is drawn over to the side opposite the
cbslocation. Signs.—The common form of fractiu'e may
be readily distinguished by pain on mastication, dribbling
of saliva, some irregidarity in the line of the teeth,
unnatural mobility of the fragments, crepitus, and arentm the mucous membrane over the fractm-e. Fracture
thi'ough the angle may be detected by crepitus and by
the slight mobility of the fragments on firmly graspino'
the ascending ramus and body of the jaw. FracturS
through the neck may be known by the pccuhar displace-
ment before alluded to, and, perhaps, by crepitus on
manipulation. Treatment.—The parts should be placed in
apposition and kept at perfect rest. This can usually be
done by a gutta-percha splint moulded to the chin (Fio-
103), and seciu'ed by a four-tailed bandage (Fig. lOG). ML
movements of the jaw must be avoided, the patient bein o-

fed on slops introduced either behind the last molar tooth
or through any space left available by the loss of a tooth
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In placing tlie parts in apposition some difficulty may be
experienced in consequence of a displaced tootii having
slipped between the fragments. If tlie parts cannot be
kept in place by the simple splint above mentioned,
they must be secured either by drilling the fragments and
wiring them together, or by means of the dental splint
shown in the accompanying drawing (Fig. 104;. This
splint consists of a ware frame fitted round the back and
front of the teeth, and further secured bj' transverse

Fin. 103.— Gutta-perclia splint for Fio. 104.—Dental splint

Dislocation of the lower jaw.—This accident may
sometimes result from a fall or blow upon the chin with
the mouth open, but more frequently occm-s from spas-

modic action of the external pterygoid muscles dm-ing
yawning. When both condyles are disi^laced the disloca-

tion is said to be complete ; when only one is displaced,

incomplete. Nature of displacement.—The condyle with
the interarticular cartilage is drawn over the cminentia

articularis into the zygomatic fossa, where it is firmly

held by the contraction of the internal jiterygoid. masscter,

and temporal muscles. Signs.—The mouth is widely open
and cannot bo closed by any voluntary effort of the

patient, and the saliva constantly dribbles away. In

complete dislocation the symphysis remains in the middle

line, and an unnatural hollow is felt behind each condyle.

If the dislocation is partial tlie symphysis is carried over

to the opjiosite side, and the hollow is felt only behind

the dislocated condyle. 7'rc«/)/(()//.- The indications arc

wires between the teeth. One of the
more elaborate, so called interdental
splints, may at times be found ne-
cessary. Union is usually accom-
plished in four or five weeks.

fractured jaw. (Bryant'.s Surgerj'.) appheJ.
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to overcome the contracted muscles, and so allow the
displaced condyle or condj-les to be drawn by the temporal
and deep fibres of the masseter, the retractors of the jaw,
over the eminentia articularis into their sockets. A cork,
or the thumbs, wrapped in a towel to avoid being bitten,
should be placed between the last molar teeth of the
upper and lower jaw on each side to act as a fulcrum
whilst pressure is made in an upward direction on the
symphysis by the Siu'geon's hands on the principle of a
lever of the first order (Fig. 105).
Whilst the symphysis is thus pushed
upwards the condyle is di-awn down-
wards, the weight, represented by
the contracted muscles, being gra-

FiG. 105.—Mechanism of reduction of a dislocated jaw. r. Cork
acting as fulcrum. The dotted lines represent the masseter and
temporal muscles—the weight to be overcome by the hand or
130 wer.

Fi(i. 106.—The four-tailed bandage applied. (Bryant's Surgery.)

dually overcome. As soon as the condyle is clear of
the eminentia articularis it is drawn back into its place
with a_ snap by the fibres of the retractor muscles. At
times, m consequence it would appear of the coronoid
process being wedged against the zygoma, reduction can-
not be effected m this way. Downward and backward
pressure by the protected thumbs will then generallv
succeed. A four-tailed bandage (Fig. 106) should be worn
for a fortnight to prevent re-dislocation, which is very
liable to happen.
The term subluxation of the jaw^ is applied by some

to a displacement of the condyle from the interarticular
cartilage

;
by others to an unnatural slipping forwards of
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the interarticular cartilage on the eminentia articularis in
consequence of rupture or elongation of the ligaments.
The latter condition is most frequently met with in
delicate young people. The condyle catches, and the
mouth cannot be closed for a second or two, but it can
generally be replaced by the jjatient's voluntary efforts

with a distinct snap. Treatment.—If counter-in-itation

and tonics do not succeed the joint may be opened and
the cartilage secui'ed in position bj' sutiu'es.

INJURIES OF THE NECK, INCLUDING THE ENTRANCE OF
FOREIGN BODIES INTO THE PHARYNX, CESOPHAGrS
.-VND AIR-PASSAGES.

Wounds of the neck.—Superficial wounds call for

no special comment. Our attention here need only be
given to wounds of the front of the neck, which are

generally inflicted either with homicidal or suicidal in-

tent. Such wounds are usually of the incised variety,

more rarely pimctured. They may be situated anywhere
between the lower jaw and the top of the sternum, but

are more common in the laryngeal region, especially

through the thyro-hyoid membrane. Suicidal woimds
are generally made oljliquely fi'oni left to right and from

above downwards, but may be transverse, and are com-
monly deeper on the left than on the right side. These

facts are explained by the suicide generally using the

right hand, and becoming less determined as he proceeds.

There is usually but one gash, but there may be several,

and again the gash may be superficial, or it may be deep,

even extending to the spine. The structiu-es involved

will depend upon the situation, depth, and extent of the

wound. Thus, 1. When the woimd is made above the

hyoid bone the tongue may be severed, and the muscles tliat

depress the jaw and elevate the hyoid bone and the lingual

or facial arteries and the hypoglossal nerve divided. Such

a wound will gape widely, "and may open into the mouth,

the food and saliva tlien escaping freely through it.

2. When the wound is through the thyro-hyoid membrane

the pharynx will be opened, and the epiglottis, aryepi-

glottidean folds or arytenoid cartilages, the superior thy-

roid and lingual arteries, and the su])orior laryngeal nerve

may bo cut' through. The wound gapes less than ni the

preceding situation, but allows of the escape of food and
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saliva. There is usually great difficulty in swallowing
3. When the wound is through the cartilages, the vocal
cords and one or other of the intrinsic laryngeal muscles
may be divided, with consequent loss of voice ; the carti-
lages themselves, moreover, may be variously disijlaced.
Ihere is as a rule but little -haBmorrhage. 4. When the
wound IS made below the cricoid cartilage the depressor
muscles of the larynx, the inferior or superior thyroid
artery and the thyroid and anterior jugular veins maybe
wounded, the trachea partly or entirely cut across, and
even the oesophagus implicated.
Wherever the wound is situated the carotid arteries

generally escape owing to the resistance of the cartilages
of the larynx, the deep situation of the carotids, and the
contraction of the sterno-mastoid muscles.
Dangers.—The ivimediate dangers are— 1. Hcemorrhaqe.

When the carotid artery or jugular vein is wounded death
IS generaUy, though not invariably, instantaneous ; but
even when no large vessel is implicated, death before help
IS obtained is frequent from htemorrhage from some of
the arteries above mentioned, the external jugular vein,
etc. 2. OhstriicUon to respiration inconsequence of (a the
blood entering the air-passages in larger quantities than
the patient can cough up; (6), the lolling back of the
tongue over the glottis

; (c), the displacement of the
cartilages

;
{d), the separation of the divided portions of

tne trachea 3. Entrance of air into the veins is also an
occasional danger. The sulsequent dangers axe— I. (Edema-
tous laryngitis; 2. Bronchitis and broncho-pneumonia; 3.
intlammation and suppuration of the loose tissues of theneck even extending to the mediastinum or plem^a, and
still later, 4. Obstruction of the aii--passage with increasi
ing dy,spnoea or loss of voice from (a), constriction diuine
cicatrization, or {h) formation of prominent granulations!
and o. (Esophageal or tracheal fistula.

_

Treatment.—The htemorrhage must be arrested • the
air-passages cleared if obstructed with blood, by suctionn necessary; and artificial respiration resorted to if the
patient has already ceased to breathe. If the tongue or
epiglottis IS divided it must be fixed by sutures or if aportion of the epiglottis is loose it may be cut off Thewound,_ unless quite superficial, should not as a rule be

patient being propped up by pillows and the head bentlorwards. The cartilages of the larynx, if displaced, niTy
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be brought togothfii- by suture, as may also the trachea if

divided When the oesophagus is wounded the edges may be

united by suturing the muscuhir^coat turmug mucrms

membrane inwards, and the patient ted by a tube passed

through the mouth and beyond the wound or at hist

entirely by the rectum. Tracheotomy may have to be

^erformed^if respiration is embarrassed by
f-lf^^^^^^

of the laryngeal cartilages or by oedema ot the glottis.

When the au--passages are opened the precautions de-

sSed under ^Tracheotomy must be taken « prevent

lung-trouble. Suppuration must be watched for, and

free exit given to pus as soon as detected.

Contusion of the larynx may be ccmml by blows oi

kicks of all kinds and manual compression as in garot-

foig- Symptoms.-l^^in, especially on handhng, locakzed

swelling or ecchymosis, alteration or loss of voice and

slTgM h.emopt/sis when the mucous membrane s

lacerated. Unless there is much bleedmg there is

nZlS no dyspnoe^a, though this may subsequently be

lesent should spasm or oedema of the glottis supervene

Severe compression of the la-^x is said a time, to have

been instantly fatal from spasm of he glotti. ^he^

onent should be directed towards allaying pain and pie

venting inflammation. Thus, a lead and opium lotion

Ir ^n ice-bag may be applied over the larynx and aU

StcSpis a^akii prohibited.

scarificat' on of he glottis, and if this fails and sulfocation

Seatens. intubation of the larynx or tracheotomy mu.t

to nass in a tracheotomy tube.
,,nvr'—
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hoarseness or aiihouia; a sense of suffocation on jn-o-

triiding the tongue; mobility of the fragments and
crepitiis ; sometimes cough and dyspnoea ; and hsemo-
ptysis when there is laceration of the mucous membrane.
Treatment.—The fragments should be replaced by the
finger passed through the mouth, whilst the fingers of the
other hand manipulate the bone externally, a gag and
chlorofoiTQ being usually necessary. The parts must
then be kept perfectly qiuet, and the patient fed on slops
passed well to the back of the tongue.
What has been described as dislocation of the hyoid

bone appears rather to be a condition of the parts due to
relaxation of the ligaments attaching the thyroid cartilage
to the hyoid bone.
PeACTURE of the CARTILAGES OF THE LARYNX.

The fractiu-e may extend through either the thyroid or
the cricoid cartilages, or through both. The thyroid alone
is most usually fractm-ed. CVrM.se.—Direct violence applied
to the part, such as a blow or fall, or compression with
the hand, as in garotting. The usual signs are pain,
increased on speaking, on swallowing, and on handling

;

dyspnoea; cough; expectoration of frothy blood, and
later, when inflammation has come on, of offensive pus

;

emphysema when the mucous membrane is injured;
great swelling and ecchymosis ; and on examination,
irregularity, imdue prominence or flattening of the car-
tilages, creijitus, and preternatural mobility.
The danger to be apprehended is obstruction to the

respu'ation in consequence of— 1 ,
displacement of a

portion of cartilage across the larynx
; 2, spasm of the

glottis from ii-ritation of the fragments; ;j, entrance of
blood into the air-passages; 4, swelling from submucous
extravasation of blood

; 5, oedematous laryngitis
; and, 6,

perichondrial abscess and necrosis of the cartilage.
Treatment.—11 the parts are fairly in apposition all

that can be done is to steady them with a bandage and
suitably-shaped pads of lint. But when there is serious
displacement M ith perforation of the mucous membrane
as evidenced by severe dyspnoea and spitting of blood'
tracheotomy should be at once performed, as otherwise
the patient runs an imminent risk of sudden suffocation.
An attempt may then be made with the hand manipula-
latiug the cartilage externally, and with the foretinger
of the other hand in the pharjoix, to rectify the displace-
ment.
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Injuries of the Pliarynx and CEso/>Jta;jas from within.

WouxDS OF THE PUAiiYNX are iiot infrequeuth' met

with from falls with a pipe, stick, &c., in the mouth.

They may be attended by severe ho^morrhage when the

lateral walls of the pharynx are punctured, either imme-

diately, or on removing the inflicting body, or later, from

a portion of the stick or ]npe being broken off and re-

maining as a foreign body in the wound where it has

caused suppuration and ulceration of a vessel.

Treatment.—Any bleeding vessel seen should be se-

cured, or failing this, pressure must be made with a stick

wrapped round with, lint, or solid perchloride of iron

applied. As a last resource the common or external

carotid must be tied. Should a foreign body be seen m
the wound it should not be removed tiU preparations

have been made (as for tying the carotid) to effectually

arrest any hsemorrhago which might follow its extrac-

Injuries of xnE cesophagus may be inflicted m at-

tempts to remove a foreign body or to ]5ass an cesophagus

bougie ; or its walls may be perforated by a fishbone. &c.

.

or may occasionally be ruptured during vomiting. Fatal

hcemorrhage from 'the aorta, and perforation of the peri-

cardium, pleura, and posterior mediastinum, followed by

inflammation and death, have occasionally resulted from

such iniuries. Treatment.—Where a wound is suspected,

the patient should at first be fed entirely by the rectum,

and subsequently given only flmds m small quantities, so

as to allow the wound time to heal.

BiTRXS .v^'D SCALDS.—Burns of the pharynx occa-

sionally occiu' from the inhalation of flame, as m a gas

explosion or from the clothes taking fire :
scalds are more

common, especially among the children of the poor, ,rom

drinking boiling water or inhaling steam from the spout

of a tea-kettle. In neither of these injuries is the

ojsophagus as a rule involved. In the case of 'b^ras the

flame sometimes appears to be drawn through the larynx

into the trachea. The boiling water is goncrnlly ejected

from the mouth and nose, and only affects the entrance

of the larynx. Both burns and scalds owe their gravity

to the fact that they are frequently f.illowod by ^^doma-

tous larvnmtis. The scalded and white appearance of the

mucous" membrane and the history of tlie case generally
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make tlie diaguosLs plain. Treatment.—Tlhe patient
should be placed in bed in a warm room and carefully
watched for signs of edematous laryngitis. Should
such supervene, the swollen mucous membrane at the
entrance of the larynx may be scarified; but if this
does not at once relieve, an O'Dwyer's tube should be
placed m the glottis, or tracheotomy performed. In the
shghter cases the appHcatiou of a hot sponge to the
larynx, the administration of small doses of antimony,
tmcture of acomte or calomel, or mercurial inunction
may be tried.

_
dLVERiNO OTHER CHEJiiCAL LESIONS from drink-

ing corrosive hquids, strong acids, or alkalies, are not
uncommon. The effects vary according as they are
taken intentionally or accidentally. In the former case,
the larynx usually completely escapes, whilst the mouth,
pharynx, a3sophagus, and stomach, may be extensively
mjiu'ed. In the latter case, the fluid, on the discovery of
tJie mistake, is expeUed forcibly, and some of it thereby
generally enters the larynx and nasal cavities, but little
passes down the ossophagus. Here, as in burns and
scalds, the chief danger to be apprehended is oedematous
laryngitis. For an account of the effects that may follow
swallowing- corrosive fluids, the student is referred to a
work on Forensic Medicine. It need only be remarked
here that should the patient recover from the immediate
clangers, he may subsequently come under the care of the
burgeon for stricture of the oesophagus, due to the
cicatrization following the injiu-y.
Foreign bodies m the pharynx and cesophagus —

±ish-bone.s, coins, false tooth-plates, and portions of food,
are the bodies most commonly impacted in the pharvnx
and oesophagus. The situations at which they may become
arrested, vary with the nature of the body.

*

Fish-bones
pins, and the like, are easily caught in the loose folds
about the tonsil and fauces, or may be impacted leno-th-
wise across the pharynx. Largerbodies, as false tooth-
plates, coms &c., commonly become lodged about the
cricoid cartilage. The symptoms and treatment vary
according to the natm-o and size of the foreign body Aarge portion of i.ieat arrested over the entrance of the

n'!.7''''i
give use to urgent symptoms of suffocation;

and endeavours should be made to remove it instantly bythe finger p unged into the throat. If this fails, laryLo-tomy should be done at once, and artificial respiktion
w.

0 0
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resorted to if tlio patient has already ceased to breathe.

A lisli-ljouo or pin may give rise to a ])riekinf,' sensation

with, diliiculty or pain on swallowing-, and the patient

will often Lo able to indicate the position where it has

lodged. A search shoxild bo made for it in the mouth and

throat, aided by the laryugoscopic mirror ; but it must

not be forgotten that the symptoms in consequence of

the body having scratclied the mucous membrane may
persist even after it has been dissolved or swallowed. If

Fui. 107.— rbaryjiyeal i'orceiJS.

Fio. 108.—Coin-catclier nud .«ponge proljaiig.

.-iji.'ls.ii !«t).'L«5=jj;,-ii!!

Fig. 109.— E.xiiaiKling liur.se-bair extractor.

in the tonsil or about the fauces, it may be removed with

the dressing forceps, or it may be hooked out from the

upper part of the pharynx by the finger nail. If a

foreign body is beyond reach of the finger, an attempt

must be made to extract it by pharyngeal forceps (h^ig.

1 07) or by some of the various forms of coin-catchers (1 ig.

108) or the expanding liorse-hair extractor (Fig. 10!)). If,

after a thorough trial, with the patient under chloroform,

these means fail, pharyngotomy must be performed, and

the body removed through tlie opening m the neck.

When situated lower down the a3Sophagus, and it cannot

be extracted by gentle means, it had better be left alone

in the hope that^it may become loosened in a day or two

by ulceration, and be expelled or pass down into the

stomach. Shoidd this not occur, an endeavour may

again be made to extract it, or to push it onwards into

the stomach with the sponge probang (Fig. lOS). In these
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maniiHilatioiis the greatest care must be taken, as if the
body is sharp the oesophagus may easily be hxcerated.
men it has been pushed into the stomach the patient
shoukl be fed on oatmeal porridge, and made to swallow
portions of hair, and the like, in the hope that the body,
if angular, may become surrounded by this soft material
and travel through the intestines without injuring them.
Should it be too large to pass the pyloric valve, gastro-
tomy is the only resource.
Foreign bodies in the air passages.—A foreign

body may become lodged in the larynx, the trachea, or in
one of the bronchi.

Foreign bodies in the larijn.r.—A foreign body may be
lodged above, below, or between the vocal cords, or in the
ventricles. When a voluminous body, as a piece of meat,
becomes impacted at the entrance of the larynx, it may
block up the passage, causing instant suffocation. Smaller
bodies, wherever situated, may also cause fatal dyspncea
by setting up reflex spasm of the muscles of the glottis

;

though m some cases a foreign body, such as a tooth-
plate, may be so lodged between the cords as to prevent
them closing. A foreign body iii the ventricla may cause
the same urgent symptoms. At other times the foreign
body may give rise to severe, but not fatal, attacks of
dyspnoea and spasmodic cough, though if not removed,
inflammation and tedema will probably be set up and the
patient ultimately succumb. Treatin.rut. -AVliere the
symptoms are urgent and the body cannot be removed by
the finger, instant laryngotomy should be performed.
But when less urgent, a deliberate attempt should be
niade to remove it by means of laryngeal forceps aided by
the laryngoscope. Sometimes, where extraction would
be otherwise impossible, this may be accomplished by
cuttmg the body in two by the 'use of the laryngeal
cuttmg-pliers. These means having failed, an external
operation must be undertaken. Thus, when the foreign
body is above the cords, it may be removed by sub-hyoid
pharyngotomy

; when between the cords or'in the ven-
tricle, by thyrotomy

; when below the cords, by laryngo-
tracheotomy or tracheotomy, the forceps in the last in-
stance being passed up through the wound in the trachea.

Foreign hvdies in the trachea and iro?;cA/.—Small obiects
such as coins, buttons, orange-pips, and fruit-stones, are
liable to be drawn into the trachea during a sudden
inspiration, while the patient is swallowing or is holdino-

c c 2
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such iu his mouth. The accident is most common in

chiklren. The foreif^n body may remain free, or become
impacted either in the trachea or a bronchus (Fig. 1 1 0;

.

It is usually said to most frequently enter the right

bronchus, that being the larger, and the spur-like jiro-

jection at the bifurcation of the trachea directing it that

way, but the left is the mcjrc direct route, and the direction

it takes would seem to depend in great part on the

shape and size of the foreign

body. The si/rrqjioms vary some-
what, according as the bodj- is

free or impacted. When it is

free, and, as is usually the case,

has fallen into one of the bronchi,

there will be sudden and j^arox-

ysmal attacks of suffocative

cough and dyspnoea, in conse-

quence of the foreign body being

driven upwards against the

glottis, which then closes spas-

modically. On listening over

the trachea it may be heard to

strike the cords, whilst a whist-

ling soimd may sometimes be
detected as it passes up and
down. During the intervals of

the cough and dyspnoea, whilst

the body is at rest in the bron-

chus, as is also the case when it

is permanentlj' impacted in it,

there will be an absence of the

breathing sounds over the whole

or part of the lung on that side, according as the main

bronchus or one of the secondary bronchi is obstructed
;

the resonance, however, will be normal or dull in plac^cs,

according to the position and nature of the foreign

body. If any air can pass the obstructing l)ody. rhon-

chiiil or .sibilant soimds may be heard, due in

paa-t to the bronchitis set up by it. Over the opposite

lung puerile breathing may be detected. "Wlicn tlic

foreign body is of a rounded shape, it may act as a

ball-valve, i.e., it nnay allow air from the lung to bo

forced past it during expiration, but then fall back into

a narrower part of the bronchus, and so ]n-event air enter-

ing during inspiration. In this way collapse of the lung

Fu!. no.—Foreign body

ill the rigbt bronchus.

The trachea i.s njiened

from the front. (St.

Bartliolomcw'.s Hospital

Museum.

)
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is brought about. If the foreign body is not removed, or
does not escape spontaneously, sudden death may occur
during an attack of spasmodic dyspnoea ; or it may set up
bronchitis, ijneumonia, or gangrene or abscess of the
limg. At othei' times it induces more chronic changes,
such as phthisis, or it may become encysted and no harm
foUow. Tn rare instances it may make its way ont
through the chest-walls by perforation or ulceration.

Treatmoit.—The patient should be inverted. Eeforo
doing this, however, everything should be in readiness
for instant tracheotomy, in case the foreign body becomes
lodged in the larynx and gives rise to spasm of the glottis.

Children may be held up by the legs, but for adults some
special contrivance may be necessary, as, for instance,
Brunei's table. Inversion failing, tracheotomy should
be performed, as the patient is in danger of suffoca-
tion at any instant. On opening the trachea, should
the foreign body not be expelled at once, either through
the wound, or, as sometimes happens, through the
mouth, the patient may be again inverted, or search made
for it through the wound with tracheal forceps, wire
variously bent, &c. These means failing, the tracheotomy
wound must be kept open to allow of futru-e trials being
made if the foreign body is not expelled during the
interval.

PhakyisGOTOMy, or CEsopiiaciotomy, is the operation
of opening the lower ])art of the pharynx or upper part of
the oesophagus for the purpose of removing a foreign
body. As the oesophagus inclines to the left, the opera-
tion by choice is done on that side, unless the body be
felt distinctly on the right side. Make an incision about
four inches long, having its centre opposite the cricoid
cartilage, parallel to the sterno-mastoid, over the inter-
space between the great vessels and the larynx. Divide
the platysma and deep fascia ; draw the sterno-mastoid
outwards, and the sterno-hyoid and sterno-thyroid in-
wards

; and divide the omo-hyoid if in the way. Gentlv
draw the larynx and trachea across the middle line in order
to separate them from the great vessels ; and then open
the pharynx or esophagus, as the case may be, by cutting
on the foreign body if felt, or on the point of a sound
passed through the mouth and made to project in the
wound. Avoid injuring the superior and inferior thyroid
arteries and the recurrent laryngeal nerve. The incision
in the a>sophagus should be united by sutures passed
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througli the muscular coat onlj-. The external -vround

should theu be closed, drained and dressed antiseptically.

The patient should 1)0 led entirely by the rectum J'orsomi'

days after the operation or by a tube passed down the

cosoj)hagus and retained in situ.

IXJURIES OF THE BACK.

SriiAiNS of the spine are exceedingly common, and
may be caused by any violent twist or bend of the back.

The 2Jat^ioIo(/y of these injuries is hardly kno-mi. They
are said to depend upon a partial tearing or rupture of

the spinal ligaments, muscles or fascia?, but opportunities

for verifying this statement seldom occur. Sprains of the

back may be comi^licated by concussion of the spinal

cord, extravasation of blood in the subcutaneous ti.ssue, or

contusion or rupture of the kidney. They may. moreover,

be followed hj inflammation of the intervertebral joints

and fibrous tissue about the spine ; the inflammation may
then at times spread to the membranes and cord, or be

the starting-point of vertebral caries. Hymptoms.—The
patient usually complains of having ricked his back. i.e..

of severe pain'localizod to one spot, commonly the lumbar
region, and increased on movement and pressure. On
examination no definite injury, beyond, perhaps, some

obscure swelling about the tender spot, or more rarely

blood-extravasation, is discoverable. In the cervical

region a sprain maj^ sometimes simvdate a dislocation, the

pain causing the patient to hold the head in a fixed and

one-sided position, thus rendering the transverse pro-

cesses on one side of the neck more prominent than

natiu-al. In the lumbar region a severe sprain may
sometimes simulate an injury of the spinal cord, inasmuch

as the patient may complain of a weakness of the legs or

inability to move them, or may even experience some

difficulty in deftecating or passing urine. It will be

found, however, that in these cases no true paralysis

exists, but that the apparent loss of power is due to

the pain which is induced on attem]its at movement.

The tmdmrnt consists in rest, and the application of

hot fomentations to relieve pain, and later of stimulating

liniments. In severe cases the patient should be ke])t m
bed for a week or so, and subsequently sliampooing, mas-

sage and galvanism may have to bo employed to overcome

the pain and stiffness which often last for some time.
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Wornras OF the spinal membiianes and cord may
bo inflicted by stabs iu the back, falls on sharp bodies,

&c. Wlien the membi'anes alone are wounded, there may
at krst be no signs except perhaps an escape of cerebro-

spinal fluid; but later, should inflammation be sot up,

there -will be the usual signs of spinal meningitis. A
wound of the spinal nerves may be known by paralysis

of the parts which they supply ; a division of the cord,

by complete paralysis of the parts below the scat of

injury. The treatment consists in placing the patient

at absolute rest, and in keeping the wound perfectly

aseptic to prevent inflammation ; but if the cord has

been divided, permanent paralysis will necessarily ensue.

Should inflammation occur, the appropriate remedies

for meningitis must be administered. (See Work on

Medicine.)

Dislocation and eragture.—Dislocation of the spine

without fracture is exceedingly rare ;
indeed, except in

the cervical region, it is said never to occur. Eracture

unaccompanied by dislocation is also iincommon; but

uncomplicated cases of fracture of the spinous processes

and lamiaaB, and more rarely of the transverse and arti-

cular processes, are sometimes met with. In the majority

of cases fracture and dislocation are combined. Thus,

usually there is fracture of the body and articular pro-

cesses of one or more of the vertebras, with dislocation of

the whole of the spine above the seat of injury from the

spine below. This common form of injury is in the

context spoken of a,?, fracture-dislocation

.

PUACTURE-DISLOCATION. Causes.—It is either the

result of direct violence applied to the spine, or of indirect

violence, as a fall upon the head. 1. When the result of

direct violence, which can only be applied to the posterior

part of the spine, one or more of the spinous processes

may be detached without implicating the vertebral canal.

When the violence is very great, n,s in a fall from a height

on the back across a beam or rail, or a severe blow, as

from a crane, the spine is bent violently backwards,

tearing asunder the structiu'cs forming the anterior seg-

ment of the column, and crushing those forming the

posterior. Hence the vertebral bodies are generally un-
injured, but wrenched apart, the intervertebral cartilages

arc ruptured, the anterior common ligament is torn, and
the arches of the vcrtebrro and the articular and sjiinous

processes are crushed. The vertebra) above the injury
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are dislocated forwards, as the articular processes being
fractured and the intervertebi-al cartilages torn, nothino
remains to keep them in position. 2. In fractui-e from
indirect violence (Fig. Ill), such as may be received in a
fall from a height upon the head, or catching the head
whilst passing under an arch, or from a weight falling
upon the head or shoulders, the spine is bent violentl}- for-
wards, crushing the anterior part of the column and
tearing the posterior asunder. Here one or more of the

bodies and intervertebral carti-
lages are crushed between the
vertebrte above and the vertebrie
below, one of the fragments of
the fractui-ed body being fre-
quently driven backwards into
the vertebral canal, whilst the
arches and the spinous and arti-

cular jDrocesses are wrenched
asimder. FractiU'e of the ster-
num is occasionally combined
with this injury, in consecpience
of the chin, it is said, coming
into violent contact with the
sternum as the spine is doubled
forwards.

Conditio)) of the spi))al cord.—
The importance of fractm-e-dis-
location of the spine lies not so
much in the fact that the ver-
tebrte are fractru'ed, as that the
cord is generally injured. TMieu
the vertebras are not displaced,

the cord may at times altogether escape. !More commonly,
however, it is compressed, or, perhaps, completely divided,
or again so bruised that it rapidly undergoes inllanima-
tory softening. When the injiuy is situated below the
second lumbar vertebroe, the cord uecessarilj- escajics as
it terminates at that spot, but the nerves of the cauda
ecpiina may then bo injured.

iSi(/ns and sym]t1o)ni>.—The local signs are often but
little marked. There may be pain at the seat of injury,
or some inequality in the siiinous processes ; but as often
as not these are abscMit. The general si";ns depend u]ion

the condition of the cord, and none will bo in-escnt when
it has escaped injury. But M'lien it is compressed or

Fio. 111.—Fracture - dis-

location of the spine.

(St. IJartliolomew's Hos-
pital Museum.)
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crushed there will be paralysis of the parts below, more
or less complete according to the extent of the lesion.

Taking as an example a case of fracture in the lower
cervical or iipper dorsal region—the most common situa-

tion—with severe compression or crushing of the cord,

there will be paralysis of both motion and sensation of

the whole of the parts below the seat of injury {jxira-

plegiu), and perhaps a zone of hyperiesthesia immediately
above the injured part. The intercostal muscles being
paralj'sed, I'espiration can only be carried on by the
diaphragm, this muscle receiving its nerve-supply through
the phrenics which are given off above the seat of injirry.

Hence, while the chest is motionless, the abdomen rises

and falls during respiration. The bladder and rectum
and their respective sphincters share in the paralysis, so

that there is at first retention of irrine and fa5ces, followed
by passive overflow of urine as the bladder becomes dis-

tended and will hold no more, and b}^ involuntary jiassage

of ffcces. Priapism, or involimtary erection of the penis,

is frequently present, or is induced by the use of the
catheter. The tempei'ature varies ; sometimes it may be
lower than normal, but often it is considerably raised,

even reaching as high as 107° shortly before death.

Consciousness, unless any head-injury has been received
at the same time, is not affected. The reflexes in the
lower limbs are usually at first in abeyance, but may
retirrn if the patient does not succumb to the shock of the
injury. If the reflexes remain quite lost the probabilities

are that the conducting power of the cord has been com-
pletely destroyed. If they return it is a sign that some
power of conductivity is left in certain jDortions of the
cord at the seat of injury. Death occurs, as a rule, from
twenty-four hours to a few days from bronchial trouble

;

but the patient, if the fracture is in the upper dorsal
region, may linger from two to three weeks. The secondary
troubles which are then generally met with are bedsores

and chronic ajstitis. 1. The bedsores occur in situations
subjected to pressure, and depend in great part on the
congestion and lowered vitality of the tissues induced by
the impairment of the nerve-influence ; but they may
also to some extent be due to the soddening of the part
with the urine and ffoccs from which it is very difficult

to keej) the patient free. 2. The chronic cystitis is j)ro-
bably also due in part to impaired nerve-influence, and
in part to slight injury in the passage of a catheter, or to
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the introduction by tho catheter of a niicro-orf^anism

—

the micrococcns nrero. The urine, which is at first aeic],

becomes amnioniacal from tlie (•f)nvor.sion of the urea into

carbonate of ammonia, and thick from the deposit of

phosphates and the presence of ropy mucus. The in-

flammation may then extend up the ureter to the kidney,

where suppuration of the pehns and substance of the
kidney [pydo-nephrifAs) may be set up.

Such may be taken as a typical example of fracture of

the spine as commonly met with in surgical practice.

But the nature and gra"\-ity of the symptoms will depend
upon the situation of the fracture, and the amount of

injury to the cord. Thus in some cases of fi-acture there

may be no paralysis : in others the paraly.sis may be
incomplete, i.e., confined^ to loss of motion only, or to

paraly.sis of one linil) or one group of muscles, or to

impairment of sensation over some limited area. Such
cases, however, are much less common than that above
described.

C'mtscs of death.— 1. When the fractui'e is above the

fourth cervical vertebra, death is instantaneous in conse-

quence of the severance of tho phrenic nerves from the

respiratory centre in the medulla. 2. In the lower cervical

or upjDcr dorsal region, death is due either to («), h;Temor-

rhage in the cord gradually extending to the origin of the

phrenic nerves, or (h), a low form of broncliitis induced

partly by hypostatic congestion, partly by defective nerve-

influence, and partly by iuubilitj' to clear the lungs

effectually by coughing, o. Later, death is commonly
due to exhaustion produced by (o), the sloiighing of the

bedsores, or (h), the pyelo-nephritis, induced in part by

the extension of cystitis up the ureters to the kidney, and

in part by the defective nerve-influence on the 'kidney

structure.

The prof/iiosis will depend in great measure on the

situation of the fracture and condition of the cord. Thus,

when tho fracture is in ihe cervical regiim, if death is not

instantaneous, the patient may survivi^ from twelve hours

to two or three days ; usually, however, death occurs in

about twenty-four hours. In ihe tipper ilartial rrr/ioit

tho patient niay linger for two nv three weeks. Ju ihe

Joiner ilorsal region, if he survive the period at which the

inflammatory troubles commonly occur, he may recover,

remaining, however, if the cord is .-jevorely injureil.

para])l('gic. //( 1he Innihar rei/ion he may recover, with
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perhaps only partial paralysis of one or other of the lower

limbs or of a certain g-roiip of muscles, or even without

any paralysis whatever. 1 Uit oven Avhere the injury to the

cord has been so high as to cause paralysis of the whole

body below the neck, patients have been known in rare

instances to live for several months or even years.
_

Treatment.— 1. In cases where there is no paralysis,_ thus

showing that the cord is not affected, the indication is

to keep the fractured spine at perfect rest, for the purpose

not only of obtaining union of the fracture, but also of pre-

venting by any movement displacement of the fragments

and injury of the cord. 2. In the more common cases,

where there is paralysis, showing that the cord is injured,

the indications are to remove any fragments that may be

compressing the cord, and subsequently to keep the parts

at rest till union has occui'red. 3. Where, however, as

is too frequently the case, the removal of the fragments

is not practicable, or the cord itseU has been crushed, all

that can be done is to endeavour to guard against the

formation of bedsores, and the occurrence of chronic

cystitis and its attendant evils. Thus the patient should

be placed upon a water bed, and his posture gently

changed from time to time so that pressure may not

be continuously made on one part, while he must bo kept

scrupulously clean and dry, and free from lunne and

froces. The bowels should be cleared, if necessary by

enemata, or excessive diarrhoea controlled by morphia

suppositories or starch and opium injections. Should

bedsores threaten, the skin should be hardened by

sponging with rectified spirit, and dusted with oxide of

zinc and starch powder. If formed, they should be dressed

with mild antiseptics, iodoform, balsam of Peru, &c., and

all pressure removed from the sru-rounding skin by the

use of water cushions. To prevent cystitis from occurring

a soft rubber catheter, thoroughly cleansed in carbolic

acid and dipped in carbolic oil, should be passed twice

daily. Should the urine become alkaline the bladder must
be washed out with some antiseptic solution. Extension

and trephininfj of the spine.—In cases where, from the

marked inequality of the spinous processes there is a

probability of fragments pressing upon the cord, a cautious

attempt to extend the spine and reduce the displaced

vertebrte may be made, and a plaster-of-Paris case applied

during the ' extension. In rare instances it may be

justifiable to trephine the spine for the purpose of remov-
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ing a fragment or extvavasated blood ; but space will not
25ermit of the disctission of this interesting question.
CoNCUSSiox ov TUE SPiXAL coRD.-^Tliis term has

been api^lied to various injuries of the cord received
in railway and other accidents. It ought, however, to be
restricted to those cases in which the cord is merely con-
cussedor shaken; and the other injuries, such as hrt-mor-
rhage into its substanco or into the arachnoid, contusions,
and lacerations, all of which have been included under tlie

term concussion, describedasspinalhtemorrhage, laceration
of the spinal cord, &c. Concussion in this sense is one of
the rarest of injuries, and need not detain us in a work of
this character. For an account of the other lesions, and the
very varioiis, apparently anomalous, and, as yet, far from
understood symptoms which may attend them, and which
are generally classed together imder the term of the
" railway spine," a larger work must be consulted.

IJv'.IURIES OF THE CHEST.

Injuries of the Chest-walls.

Contusions may be produced by any sort of violence

applied to the chest, and may be attended with laceration

or rupture of the muscles, or with extravasation of blood
into the tissues, which, again, may be followed by sup-
puration and abscess. Thej' owe their chief importance,

however, to the fact that they may be complicated by
serious injiuy to the contained viscera, such as contusion

or laceration of the pleura, lung, heart, or pericardium,

or rupture of a large vessel in the mediastina.

Feactuke of the iiins is a very common accident.

Crt«se.—Generally external violence, rarely muscular
action. 1. External violenre may be—(a) Direct, such as

a kick of a horse, a fall upon the edge of a table, &c.

The fracture then occurs nt the seat of injury, the frag-

ments being driven inwards, occasionally injuring the

thoracic, or more rarely, the abdominal viscera ; or {h)

Indirect, as a severe compression of the cliest in a crowd.

The fracture then generally occurs about the angle of

the ribs, their weakest part, and several bones are usually

broken. 2. Muscular action. — The ribs are sometimes
broken in this way during violent coughing, or from
straining during partiu-itiou.
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CvmpUaxtion.—Fractiiresof the ribs maybe complicated

by an external wound ; a wound of the pleiu'a and lung,

or pericardium and heart ; laceration of a blood-vessel,

as an intercostal artery
;
penetration of the diaphragm

;

and more rarely by perforation of the jDeiitoneum, and
wound of the liver or spleen. Ilence thej^ may be

followed by emphysema, pneumothorax, hsemothorax,

hcemoptysis, hremopericardium, and later by pleurisy,

pneumonia, pericarditis, or peritonitis.

Stdtc of til e parts.—Fracture of the ribs is more common
in the old than in the young, on account of the loss of

elasticity as age advances. Like fractiu'es of other

bones, they may be simple, compound, or comminuted.
The middle ribs are those usually affected ; the first

and second rib being protected by the clavicle, and the

eleventh and twelfth being moveable, are not often

broken. Fracture of the upper ribs is more serious than
fracture of the lower, as the lung is more liable to be
wounded.

Signs.—Severe stabbing pain is felt over the seat of

fracture, and is increased on taking a deeja breath, or on
coughing. On drawing the finger along the rib, some
irregularity may be detected. Crepitus is usually felt on
placing the hand flat over the fracture while the patient

breathes deeply, or it may be heard on listening with
the stethoscope. Emphysema, i.e., a crackUng sensation,

something like rubbing the hair between the fingers, may
at times be felt on touching the j)art. It is nearly always
due to a woimd of the lung, the air being drawn into the

pleura through the visceral layer diuing inspiration, and
forced through the wound in the parietal layer into the

subcutaneous tissue during expiration.

Treatment.—In an ordinary case the injured side should
be strapped with adhesive jjlaster, so as to control the
respiration on that side and thus place the fractured rib

as much as possible at rest. A broad bandage in addition

applied round the chest often gives relief. When several

ribs are broken a shield of gutta-percha may be moulded
to the chest-walls and strapped on. Union occurs by
ensheathing callus in three or four weeks.
Eractuue ue the steenuji is rare. It may be ac-

companied by fracture of the ribs or costal cartilages,

separation of the ribs from their cartilages, and some-
times by fracture of the spine. Causes.—Direct violence

;

indirect violence in consequence of a forcible bend of the
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body, citlicr backwards or forwards; vcay rarely, riiuscu-
lar action, a.s during- jiartuiition.

Stutc. (if ilic 'purls.—Tlio line of fracture generally run.s

through the gladiolus, and may be tran.sver.se, oblique,
or longitudinal, the lower fragment usually ])rojecting in
front of the ujiper ; but at tinies the gladiolus is separated
from the manubiium, a condition sometimes spoken of as
dislocation of the sternum. The chief lilijns are pain,
increased on deep in.spiration and coughing, irregularitj'

and crepitus at the seat of fracture, and emphysema if the
lung is wounded. The fractui-e may be compdicated Ijy

injury of any of the thoracic viscera, or by ha-mori-hage
or suppuration in the anterior mediastinum. Trmtinent.
—Rest on the back, and the application of a bandage, if

it can be borne, round the chest.

Wounds of the chest-walls may be divided into

the jienetrating and non-penetrating. The non-pcntirdtuKj

are of no serious consequence, and may be treated like

wormds in other situations. The penetmtliHi are those
that pass through the parietes into the pleura, peri-

cardium, or mediastinum, and may be comijlicated by a

wound of the limg, the heart, a large blood-vessel, an
intercostal artery, or the internal mammarj- arteiy. hen
the wound is small, and there are no signs of injury to the
thoracic viscera, it is not always possible to detei'mine

whether it has penetrated the chest-wall ; althoiigh the

direction and situation of the wound, and an account of

the way in which it was inflicted, may point to its having
done so. Under these circumstances, the wound should

on no account be probed, but the patient treated as if

the wound had jienotrated, and watched for signs of

inflaminatory complications. The sAinptoms and treat-

ment will depend upon the viscus woiuided. (Sec Woumh
of Thoracic J'lscera.)

Injuries of the contents of the Chest.

These may be divided into injuries of the— 1, ]-)leura

and limg
; 2, pericardium and heart ; and 3, largo blood-

vessels.

1. Tx,iri;iKs oi' the rLEru.v AXi> i.rxo.

—

Conlmiou

<f the lung without an external wound may bo produced

1)y a severe ci'ush of or blow upon the chest. The visceral

layer of the pleura may or may not be lacerated. It is



IXJUKIES OF THE IIEAIIT AND PEUICAKDIUM. 399

iittcndcd with paroxysmal dyspnoea, congli, localized

diilness, and crepitation, followed in a few days by

expectoration of rusty sputa. If tlie visceral layer of the

pleura is lacerated, blood and air may escape into the

pleural cavity, and there will then bo m addition to the

above, signs of hremo-pneumothorax. The patient usually

recovers in a few days, but pneumonia, i)leurisy, or abscess

or gangrene of the lung occasionally ensue.

Wounds of the pleura and lung may be produced by the

fragments of a broken rib, or by a stab or gunshot.

When attended with a penetrating wound of the chest,

they are very serious. The pleura alone may be wounded,

but more often the lung is injured at the same time.

,Si(jns.—No single symptom is sufficient to make it certain

that the lung has been wounded ; but where several of

the following are present, the diagnosis becomes fairly

certain. Thus, there may be severe shock, abdominal

breathing, and cough with expectoration of frothy blood-

stained mucus, or even of pure blood. If_ there is an

external wound, there will be escape of air intiniately

mixed with blood, and accompanied by a peculiar hissing

noise {hannatojnuca) ; or if there is no external wound,
emphysema in the region of the fractured rib. When the

pleura alone is injured, a verj^ rare accident, the signs are

similar ; but no blood is coughed up, and though air may
escape from the external wound if there be one, it is not

churned into a fine froth with the blood, as it does not

come from the lung, but is simply drawn in and out of

the pleiu-a through the wound in the parietes during

inspii'ation and expiration. Co inplications.—Htemothorax,

pneumothorax, emphysema, haimorrhage, and later

pleurisy and pneumonia (see C'omjilications of Injuries of

Chest). Treatment.—Absolute rest, ice to suck, opium to

subdue pain, closure of the wound if small, or insertion

of di'ain-tube if large, and antiseptic dressings, with such

treatment as is appropriate for the complications that may
be present (see below). If the pleura alone is injui-ed,

the external wound should be closed, unless any com-
plication exists, and dressed antiseptically.

2. IxjuiiiES 01'' THE HEART AND I'Eiu'cAiiDlUM.

—

Con-

tusions, wowids, and rupture of the pericardiu7n may at

times be produced by a severe crush of the chest-walls

;

but are more often due to the penetration of a fragment
of a broken rib, or to a stab or gunshot. In the last two
instances the heart is generally also involved. Siijns,—
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Severe shock, lificmorrhage, tlio position and direction of
the Avoiiud, and_ sub.sequently .syuiptom.s of pericarditis.
The

i
prognosis is always very serious, death occuiring

either from the effused blood impeding the heart's action,
or from pericarditis. The ircidiiu-nt consists in absolute
rest, the local application of cold, and if inflammation
threatens, of leeches. Should the heart's action become
seriously impeded by effused blood, serum, or pus,
aspiration or free incision and drainage may be required.
"When there is an external wound it should be dressed
antiseptically.

Wounds of the heart, especially when they penetrate
one of its cavities and involve an auricle, are generally
instantaneously fatal from shock or hcemorrhage. Ee-
markable exceptions however occur, and patients have
been known to linger for a few hours or a few davs, or
even to recover. Signs.— \\^hen not at once fatal, a
wound of the heart is attended with great collapse,
syncope, a fluttering pulse, and dy.spna-a, and later vrith
symptoms of pericarditis. The treaiment is the same as
that for a wound of the pericardium.

Rupture of the heart, though rare, occasionally occurs
as the result of great external violence to the chest-walls,
or of some sudden exertion on the part of a patient suffer-
ing from disease of the heart's substance. Death is as a
rule almost instantaneous.

'6. W0Uia)S OF THE LARGE BLOOD-VESSELS, as the
aorta or vena cava, are almost in^-ariably and immedi-
ately fatal, and require no fui-ther comment here.

Complications of Injuries of the Chest.

The chief complications attending injuries of the chest
are :— 1, external haemorrhage; 2, hioniothorax

; ;5, pneu-
mothorax

; 4, emphysema; 5, prolapse and hernia of the
lung; G, pleurisy; 7, pneumonia; 8, hoemoiDericardium

;

9, pericarditis
; 10, mediastinal abscess.

1. External iLUMOHKHAGE in ijenetrating wounds of

the chest-walls may come from:— (1), an intercostal

artery; (2), tlie inti'rnal mammary artery
;

(•'!). a wound
of the lung; or (4), a Avound of tlie heart or one of the
large vessels. Iltemorrhago from an intercostal or the
internal mammary artery, though it may generally be
known by the blood escaping in jots, is sometimes diffi-
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cult to distinguish from ho'morrtLage from the lung. In
such a case it is said that if a card be introduced into the

wound, the blood, if it comes from an artery in the chest-

wall, will flow over the outer surface of the card, but if

it comes from the lung will well up around the card.

lIa;morihage from the heart or one of the large vessels is

as a rule immediately fatal. Treatment.— 1. An inter-

costal arterj'- should, if possible, be tied; otherwise a

pressui-e forceps may be left on, or the artery with the

periosteum may be separated from the lower half of the
rib and then tied, or a portion of the rib may be excised.

Fig. 112.-—j\IetL(id of compressing a wounded intercostal artery.

A. Artery, l. Sireot of liat. li. r. Kibs. w. Ting of wool.

Where assistance is not at hand, the centre of a sheet

of lint (wrnng out of an antise]itic solution) may bo j^ushed

into the pleural cavity and the hollow stuffed firmly

with antiseptic wool. When the lint is now drawn on, the
artery will be compressed against the inteiior of the chest-

wall as shewn in the accompanying diagram, (h'ig. 112.)

2. The internal mammarj' in the four iipper spaces can
be easily tied ; in the lower spaces a portion of the costal

cartilage must be first cut away. '6. When the bleeding
is from the lung the patient must be placed at jDerfect rest

on the injui-ed side, and an ice-bag applied. Internally,
lead and opiiim, gallic acid, or ergot, may be given. Some
recommeml the closing of the extemal wound and the
application of a bandage to the chest, so that the blood
may collect in the pleura, press on the lung, and thus
stop the bleeding.

2. H,i',AroTiiouAX, or hremorrhago into the jjleura, may

D D
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occur cither with or without an exteraal -woTind. It is,

perhaps, most often due to a iragmeut of a broken lib

penetrating the bmg or wounding an intercostal arterj-.

The si(/iis are those of internal ha-moniiage with rapidlj'

extending dirlness to percussion, absence of breathing

sounds, bulging of the intercostal spaces, and increasing

d5'spnaja. It may be distinguished fmni ]il<;urisy and
pneumonia by coming on immediately after the injury and
by the absence of fever. Treatment.—Similar to that for

hcemorrhage from a wounded lung. Should the breathing

become dangerouslj' embarrassed the blood nuist be di'awn

off with the aspirator. Should suppuration occur the

chest must be oj^ened and freely drained.

3. Pneumoticorax, or air in the pleui'a, is generally

the result of a wound of the limg by a fragment of a

broken rib. It maj^ be known bj' increased resonance

on. percussion, amphoric breathing, metallic tinkling,

bulging of the intercostal spaces, and increasing dyspnoea.

When combined with hremothorax or with plemitic effu-

sion, the lower part of the chest will be dull to percussion,

and a splashing soimd on shaking the iDatient {succussion)

may be heard on auscultation. The air is usually ab-

sorbed, but should the breathing become seriously aftected

it may be removed with the aspirator.

4. EmphysejMA, or surgical emphysema as it is some-

times called to distinguish it from the medical affection of

the same name in which the air-cells of the lung are

dilated, is air in the connective-tissue spaces.
_
It is gene-

rally due to a woimd of the lung combined with a lacera-

tion of the parietal and visceral layers of the pleura, and

is a very frequent complication of fractured ribs. The

air either escapes into the pleiu'a at each inspiration, and

thence during expii-ation is forced through the parietal

layer into the subcutaneous connective tissue, or it passes,

if "there are adhesions between the two layers of the pleura,

directly ivom the lung into the subcTitaneous tissue.

More. rarely it is due to a rupture of the lung without

injury of the pleura, the air then_ escaping at the root of

the limg into the posterior mediastinimi, and thence into the

connective tissue of the neck and arms. I^lore rarely still

it may occur without a wound of the lung, or even with-

out ii wound of the ]ihnn-a. Sii/)is.—Tlie em])hy.-;ema.

thougli usually limited to the scat of injury, may extend

somewhat Avidely around it, and in rare instances has

spread over the A\-hole body. It gives rise to an ill-
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clefined flattened swelling unattended with signs of in-

flammation and unaltered on inspiration and expiration.

On pressing on the swelling a peculiar crackling sensa-

tion is experienced, like that of ruhhing the hair between
the fingers. Treatment.—A pad and bandage is all that is

usually necessary, but should the air instead of becoming
absorbed extend so Avidelyas to interfere with respiration,

a puncture or two must be made to let it escape.

5. Trolapse and PIEKNIA OP THE LUNG.

—

Prolapse of

the hmg occasionally occurs through a wound in the
chest-wall. Tt should bo returned by gentle pressure, the
wound being slightly enlarged if necessary. If the pro-
lapsed portitm has become adherent and congested it may
be removed by the knife or ligature, taking care not to

break down the adhesions of the visceral layer of the
pleura to the chest-wall and so open the pleural cavitj\

Hernia of the hmg is sometimes met with after a jjene-

trating woiuid of the chest has cicatrized, or even when
there has been no wound of the skin. It forms a soft,

crepitating, resonant swelling, which can be made smaller
by pressure, and generally becomes more jjrominent on
forced expiration or coughing. On listening over it a
harsh vesicular murmur is heard. T/ie treatment consists

in protecting it with a j^i'operly-shaped pad or leather
shield moulded to the part.

For an account of such complications as Pleurisy, Pneu-
monia, Hcemoperiatrdinm, Perirarditis, and Mediastinal
Abscess, alargerwork, or one on Medicine, must be consulted.
Operations on the chest.—Tapping ilic pleura should

be done when the effusion is serous without admitting
air, either with the aspirator or with the syphon-trochar
and cannula. The spot usually selected is the sixth
intercostal space in the mid-axilhiry line. A small in-
cision is first made through the skin, which should be
drawn down on the lib so that the wound may be valvular.
The needle of the asjiirator or the trochar and cannula is

then thrust into the pleirral cavity. The fluid should be
allowed to escape slowly, and its flow stopped for a
minute or so if coughing occurs. The instrument must
be withdrawn should any blood become mixed with the
fluid. The wound should be dusted with iodoform and
closed with a ])ad of antiseptic gauze.

Incision and drainage of the pleura may be required for
empyema, the removal of jiutrid clots, &c. The incision
may be made in the sixth intercostal space in the mid-

D D 2
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axillary lino, oi- in the ninth or tenth space in a lino with
the angle oi' the scapula. An antr-sthotic should be
given, and a careful dissection made between the ribs

down to the pleui a, or a director may be thrust through
the muscles into the pleiu'al CiU'itj' and the wound sufh-

cientlj'' enlarged by passing a dressing forceps along the

director and forcibly opening the blades. A drainage-

tube should then be inserted. If the space between the

ribs is insuflicient a piece of a rib may be excised. The
wound should be treated antisepticaily, aud if pus again

collects a counter-opening may be made.
Tlioracoplasiij or Edlander's operaiion consists in re-

moving a portion of several of the ribs, for the pm-po.se of

allowing the chest-walls to fall in, in cases of empyema
where after the pleui-a has been drained the lung in

consequence of adhesions does not expand. An incision

three or four inches in length may he made obliquely

downwards and inwards over the side of the chest just in

front of the latissimus dorsi across the ribs, the portions of

which it is intended to excise. The edges of the wound
being retracted to expose the ribs an incision is next

made through the periosteum along the course of each rib

for the required distance, the periosteum separated with a

raspatory from both the outer and inner sm-face, and the

rib then cut through with the saAV or bone-forceps at

each end of the incision, the soft parts being protected by

a spatula passed beneath the rib.

Tapping tJie pericardium.— Tlie jnmcture should be

made with the aspirator in the foiirth or fifth intercostal

space on the left side about two inches from the sternum

or immediately to the left of the sternum. Care should

be taken not to injiu'e the internal mammary or an inter-

costal artery, and not to thrust the needle too deej) lest

the heart be punctured.

Incision cind drainage of ihe pericardium may be re-

quired for pus in its cavity. An inci.sion about iwo

inches long should be made along the u])per border of the

fifth or sixth rib, beginning one inch from the sternum.

When the pericardium is reached it should be freely

oiioned, a drainage-tube inserted, and antiseptic dressings

a])])licd.

Pneumotomy, or incising the liuig for the purpose of

opening an abscess or hydatid cyst, or of draniing a

phthisical or bronchiectati'c cavity, has in a few instances

been done. An incision is made down to the ]ileura. a
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trochar and cauuula then thrust into the cavity in the

luug, i^ntl the wound made by the cannuki cautiously

enlarged by dressing forceps.

I>'JUEIES 01'' THE ABDOMEN.

CONTTJSIOKS of the abdominal wall, especially when

due to a sharp or sudden blow or a severe crush, should

always be regarded as serious, as they may be comphcated

by grave internal injuries. Thus, the peritonouui may

be lacerated, one of the viscera ruptured, or a large blood-

vessel injiu'ed and blood extravasated into the peritoneum

or subperitoneal tissue ; whilst among the minor coinph-

cations may be mentioned ruptui'e of the rectus or other

muscle of the abdominal wall accompanied by blood-

effusion {hcematoma) and possibly followed by suppm-ation

and abscess. Even where no injury to the viscera has

been sustained, a contusion of the abdomen is nearly

always attended with shock which may be severe, and

in some instances has been fatal, probably from injury to

the solar plexus. The signs of a simple contusion are

pain, ecchjnnosis, tenderness and swelling, with a varying

amount of shock. A ruptured rectus will be mcbcated by

pain on putting the muscle into action, and the presence

of a gap, and later of a swelling from the effusion of

blood. A blood-tumoLU- will be known by its sudden

occurrence, and absence of signs of inflammation. Treat-

inent.—The patient should be treated as if he had sus-

tained a grave injury, since it is not possible at first to say

that such is not the case. Thus, he should be placed at

absolute rest in bed, hot fomentations applied to the

abdomen and hot bottles to the extremities, and oi^ium

given internally ; whilst for precaution's sake for the first

twelve or twenty-four hours nothing should be given by

the mouth or only small quantities of iced milk. Where
there is rupture of the rectus the part.s should be approxi-

mated as much as possible by position. If a blood-

tumom- forms cold should bo applied, but it should on

no account be opened, as the blood will nearly always in

time be absorbed.

Laceiiation of the riaiiTONEiiM may occur from a

blow or crush of the abdomen without injury of tho

viscera, and may bo complicated when a large vessel has

been ruptured by extravasation of blood into the peritoneal
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cavity or sub-poritonoal tissue. There are no speeial Hiijus

of this injury; but restlessness, a sensation of sinking,
yawning, an anxious countenance, cohlness and lilanching
of the surface when complicated by hternorrhage, with an
absence of vomiting and often of pain, are said to indicate
it. Peritonitis nearly always quickly supervenes. Trcut-
onent.—Like that of peritonitis.

STipruKATiox Axi) ABSCESS may follow on any injury
of the abdominal walls, or extravasation of urine ; or
may be_ due to the breaking down of a blood-tumour
or syphilitic gumma, or to disease of the bones forming
the Avails of the abdomen or pelvis. The sii]ipuration iiiay

be acute or chronic, superficial or deep. When deep it is

very apt to be diffuse, and extend along the liiuscular
planes or between the peritoneum and transversalis. When
superficial, except as the result of extravasation of urine,
it is generally circumscribed and often confined to the
sheath of the rectus. Signs.—The acute form is attended
with the general and local symptoms of inflammation,
followed by those of suppui-ation, and subsequently, by
the signs of an abscess. In the chronic form there will
probably be no constitutional signs ; but a localized swell-
ing, either superficial or deep, will generally be present
in which fluctuation may be detected. Trenimeni. —
Early and free evacuation of the pus.

EuPTURE OF THE VISCERA.—The rupture of an abdo-
minal viscus is always a most serious accident, and one
which is frequently, though not invariably, fatal. Cause.

—Generally a severe crush of the abdomen, as between
the buffers of railwaj^ cars ; or a kick or blow, or the
j^assage of a wheel over the abdomen. Pathology.—Any
of the Aascera, except perhaps the pancreas, may be
ruptured ; but the liver, intestines, and bladder are those

most frequently injured. In rupture of the liver and
spleen severe hft>morrhage into the peritoneal cavity,

followed by iieritonitis, ensues, unless the peritoneal

covering escaj^es rupture, when no blood is extravnsntcd.

In rupture of the stomach, gall-bladder, and intestines

their contents escape into the jieritoneal cavity, setting

rapidly-fatal ])eritonitis, though in thi' c:iso of the stoni:u;h

and gall-blaiider the more immediate danger is death
from shock. IJiqitui'c of the intestine usually occurs

Avhcrc the duodenum joins the jejunum. The largo

intestine is rarely injured in consequence of its iirotectcd

position. Eupturc of the kidney is a less fatal accident.
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as the or-an lies well beliind the peritoneum ;
but when

the crush"" is severe it may be attended with hcX^morrhage

or peritonitis. It is liable to be followed by pennephritic

abscess. Eor ruptm-e of the bladder, see Injuries of the

The signs of a ruptured viscus are often obscure, but

o-reat shock, extreme collapse, and intense localized pam,

too-ether with the history of a severe crush, &c., oi the

aMomen, point to such an injruy having occurred.

Beyond a sm-mise that one of the viscera has been m-

iured, it may be quite impossible to locahze the mischief.

The following signs, however, may serve to indicate

the probable nature of the lesion ; thus :— 1. In rupture of

the liver there may be pain in the right hypochondrium

perhaps a fracture of the ribs over the liver, symptoms of

internal htemorrhage, increase of the hepatic dulness _m

consequence of blood- extravasation, and later peritonitis,

jaundice, and very occasionally diabetes. When the

ruptui-e is slight, or the peritoneal covering is not torn,

the injury may remain unsuspected and the patient re-

cover. Or after a few days the peritoneal covering may

give way and peritonitis ensue. 2. In rupture of the

spleen the signs are similar, save that the pain is referred

to the left side, and there may be increase of the splenic

dulness, and perhaps fractui-e of the ribs in that region.

3 Euptui-e of the stomach is attended with extreme

collapse, and if not rapidly fatal, with intense pam m the

reo-ion of the stomach, and vomiting of blood, followed

by°peritonitis. 4. In rupture of the intestines, m addition

to the intense pain radiating over the abdomen, there

may be vomiting, first of the contents of the stomach,

then of bile, and then of altered blood; blood in the

stools
;
tympanites with dulness in the flanks

;
and, later,

peritonitis. 5. When a kidney is ruptured there will

probably be a history of a blow or other injury of the

loin, increased frequency of micturition, blood-stained

urine, urinary extravasation in the loin, pain and signs of

bruising in the lumbar region, retraction of the testicle,

and, later, pus in the urine, and signs of deep-seated

suppuration {jirrinephritic ahsc.ess) or peritonitis.

2Veaime)/L—Whatever viscus is ruptured, perfect rest,

and the administration of opium, or subcutaneous injec-

tions of inori)hia, arc imperative. In rupture of the liver,

spleen, or kidney, ico may be applied over the part, and

o-allic acid or ergot given internally to restrain the
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lircmorrliage. Stinmlauts must be avoided, but fluid
uouii.shiuouts Hbould be aduiinisterod in very .small
quantities at u time. In rujjture of tlie stomach oi'
intestines the abdomen should be opened, the rent sewn
up by a Lembert's suture, and the peritoneal cavity
thoroughly cleansed by irrigation with a weak antiseptic
solution. .Subsequently the patient should be kept under
the influence of opium, and nothing whatever be given
by the mouth for the first few days. Xutrient enemata,
il the strength flags, should be administered. In ruptui-e
of the kidney an incision in the loin or nephrectomv may
become necessary.
Wounds of the abdo-Aien may be divided into the

penetrating and non-penetrating, according as thev do or
do not involve the peritoneal ca-^-ity.

NoN-PENETRATiXG wou^-Ds should be treated like
wounds m other situations, especial care, however, being
taken to establish a good drain, as should they extend
deeply they are apt to be complicated by effusion of
blood or suppiu-ation in the sub-peritoneal tissue. They
are liable to be followed by ventral hernia.
Penetratikg wounds are such as involve the peri-

toneal cavity. They may be divided into the following :—
1. Simple penetrating woimds without injuiy or protm-
sion of the viscera. 2. Peneti'ating woimds mth injm-y,
but without protrusion of the A'iscera. 3. Penetrating
wounds with protrusion, but without injury of the
viscera. 4. Penetrating wounds with both protrusion
and injm'y of the viscera.

I. SlJlPLE TEXETKATIXG WOUXDS WITHOUT IXJUIJY
OK PROTRUSION OF THE VISCERA.—When the wound is
large there will usually be no difiiculty in ascertaining
the fact that the viscera have escaped injmy. If, how-
ever, the wound is very small—a mere puncture, or made
obliquely, it may be difficult or impossible to say whether
any injury to the viscera has been done, or, indeed", whether
the abdominal cavity has been penetrated. In such a
case it has hitherto been taught that the wound should
on no account be probed for the purpose of settling the
point, but the patient treated as if tlu> wound had pene-
trated, and liad not injured tlie viscera. If all antisejitic
])recautions are taken ho^^•evel•, it is questionable whether
the safer course is not to thoroughly ex]dore the wound,
not only by jirobiug but by enlarging it if necessary, so
as at once to iiscertain whether it has jienetrated the
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poiitoneuui, and wlictlier tlic viscera have escaped injury,

and not to wait till the diagnosis is settled by the onset

of peritonitis. Treatment.—Ijavge wounds should he

cleansed with some antiseptic lotion, and united with

china-silk sntiu'es, which should he passed through the

peritoneum as well as the edges oJ: the wound so as to

bring the two free surfaces of the serous membrane into

contact. If this is not done the discharge from the deep

part of the wound ^'ill make its way into the peritoneal

cavity and set up ])eritonitis. In tlie case of punctured

wounds it has usually been the custom to merely close them

and apply some antiseptic dressing. As a rule, however,

it will probably be safer to enlarge them, and, having

ascertained that the viscera have escaped, to treat them

as described above. In any case the patient should be

placed at absolute rest in bed, his diet restricted to small

quantities of iced milk for the first few days, and opium

given in small doses. Should peritonitis supervene it

must be treated as described under that head.

II. PeNETRATIXG wounds WITTt INJURY, BUT WITIE-

ouT rROTRUSiox OF 'iiiE VISCERA.—When the woimd is

large, and tke injured viscus can be seen, the nature of

the injm-y will probably be obvious. AVhen, however,

the wormd is small, unless there be an escape externally

of fceces, bile, urine, or the contents of the stomach,

there are no primary signs, with the excei)tion perhaps of

emphysema about the wound, absolutely diagnostic of a

viscus having been injured. Intense pain, and extreme

coUapse, if present, no doubt point to such an injmy
having probably occiu-red ; but both pain and shock are so

variable as really to afford little guidance. Later the

presence of tympanites and the escape of blood from the

anus make it highly probable the intestine has been

wounded. Eecently in a doubtful case of wound of the

intestine the rectum was inflated with hydrogen
;
the gas

escaped through the rent into the peritoneum and thence

through the external wound, where it ignited on applying

a light, thus settling the diagnosis. Any of the viscera

may be implicated but wounds of the liver, gall-bladder,

spleen, and stomach, are much less common than

wounds of the intestine. Th(! danger to be apprehended

is hi,omorrhage in the case of the liver or spleen, extra-

vasation in the case of a hollow viscus, and in all,

iseritonitis. The amount of extravasation will depend
upon the size of the wound, and whether the viscus was
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distouded or empty at the time of injury; when the

"wound is a mere ])uncture, there may be none. If tlie

extravasation is but slif^ht, or escapes externally throu^^h

the wound in the paiietes, it maj' be cut off from the

general peritoneal cavitj^ by a local jieritonitis, and the

jiatient recover. An extensive extravasation is always
followed by diffuse septic peritonitis, which, unless sur-

gical measures are undertaken, will certainly prove fatal

in a few days. Treatment.— 1. If the wound in the

parietes is extensive, the injm-ed viscus, if the stomach

or intestine, should be drawn gently through the aperture

in the parietes and the wounds of its coats rmited by
sutures, the peritoneal cavitj"- carefully cleansed from all

extravasation, and the external wound closed. Should
the intestine be torn completely across, it may still be
united with sutures ; but if its coats are much lacerated,

it will be a question whether the lacerated portions should

be removed with a wedge-shaped piece of the mesentery

and the two ends united, or whether it should be stitched

to the abdominal parietes, and an artificial anus made.
If the liver is wounded an attempt may be made to unite

the peritoneal sm'face by sutures, or if the woiuid is deep

it may be plugged with iodoform-gauze and the wound
in the parietes be left open above for the purposes of

drainage and the subsequent removal of the ]ilugs. If

the gcdl-hladdcr is penetrated the wound shoidd be sewn
up, or the edges of the wound if lacerated stitched to

the abdominal parietes, or the gall-bladder removed. If

the spleen is injured extirpation of the organ appears to

be the best method of arresting the otherwise fatal

hfemorrhage. After the woTinded viscera have been

treated in one or other of the ways described above, the

peritoneal cavity should be thoro\ighly cleansed from all

blood and other extravasation by irrigation with some

warm and weak antiseptic solution, and the wound in

the parietes closed as after a simple penetrating wound.

12. If the wound in the parietes is small, the safer course

is probably to enlarge the wound, and treat the wounded
viscus as dnscriliocl above. The i/oienil tredtmcut con-

sists in the administration of o]iiuni ; abstinence from all

nutriment taken by the mouth for the lirst two or three

days, and subse(]uent feeding with small (]uan(ities of iced

milk, and mdricnt encmata. Absolute rest is imperative.

Should peritonitis su]i('rvene, it must be treated as

described under that head.
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Method of uniting u'otinded intestine.—Jt the wound is

small (a mere piinctuvo) it has usually been taught that

no suture will bo required, since the mucous membrane

Avill protrude, block irp the wound, and prevent extra-

vasation until the woimd has healed by ^inflammatory

exudation from the peritoneal surface. Gross's experi-

ments on dogs show, however, that the protrusion of

mucous membrane is not always sufficient even in minute

wounds to prevent the escape of faecal matter. It would,

therefore, appear to be the better practice in all cases to

sew up the wound, whether large or small. This is now

Fig. 113.—Section of intestine united by Leuibcrt's suture.

Yui. llf.—Intestine united by Lembert's suture.

usually done by interrupted sutures, the two peritoneal

surfaces being placed in contact. The sutures are best

applied by Lembert's method, as shown in the accom-

panying diagram (Fig. 113), in which it is seen that the

sutui-e passes through the peiitoneal and muscular coats

only, avoiding the mucous membrane, since if this is

included there is danger of peritonitis from leakage along

the thread. The sutui'cs, which may consist of fine

China silk properly carbolized, should be introduced

about two lines from the edge of the wound and brought
out at the margin of the serous coat, and then passed in

the same manner on the opposite side (Fig. 11-1). If, how-
over, the edges are lac'orated the sutures should be intro-

duced fui'ther from the wound, and brought out a good
lino from the mai'giii, so as not to include the bruised

tissues. Sufficient sutures should be passed to ensure

the parts being everywhere in apposition, and shoirld not

be tied too tightly, lest gangrene, the commonest cause
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of non-union, ensue. The peritoneal .suiiaces tlius
placed in contact unite by adhesive inflammution. The
sutm-es either remain encj'sted, or ulcerate tlirough the
mucous membrane, and drop into the interior of the
bowel. The continuous suture formerlj^ advised should
not be used, as, if one stitch gives way, the whole wiU
become loose, the wound gape, and extravasation occur.
Where the intestine is completely divided the two
portions may be united with theii- peritoneal surfaces in
contact by Lembert's suture, or they may be united round
only half their circimiforence, and the remaining portions
sutured to the Avouud in the parietes, thus forming an
artificial anus. In applying Lembert's method to the
completely di-sdded intestine, the suture should first be
introduced at the mesenteric attachment. At this spot
there is a triangular interval formed by the divergence of
the two layers of the mesentery, and, unless the suture is

passed deeply, the muscular coat will be missed and ex-
travasation occur.

III. Penetrating wounds avitii rnoxEusiON but
WITHOUT iNJUiir OF THE VISCERA. — The protruding
viscus is nearly always a portion of intestine or omentum.
It should be cleansed with weak antiseptic lotions, and
returned by gentle uniform pressui-e into the abdomen,
taking care not to force it between the peritoneum and
fascia transversalis. If the wound of the parietes is too

small to allow the -sdscus to be retm-ued easily, it should
be cautiously enlarged. The wound should then be closed
in the way ali-eady described. If the portion of intestine

is congested or inflamed, it should still be replaced. If

gangrenous, however, it should on no accoimt be rc-

tui'ned, but left in situ, an incision made into it, and an
artificial anus thus formed. Under some circumstances,
as when near the stomach, it will be a question wliether

the gangrenous piece should not be cut owt and tlie

ends united, as described above, and rci^laced in t\w

abdomen. A congested portion of omentum sliould be
ligatured and cut off, and the stump returned; a gan-
grenous portion sliould be cut off, and the stump, which is

lirobably alreadv adlierent, loft in tlie wound, or the ad-

hesions sepai'a ted from the parii'tes, the omentum h'gaturod

at a liealtliy spot, the diseased ])art cut away, and the

stumj) returned. Tho general treatment .should bo the

same as that before described.

IV. I'ENKTRATlNCi WOUNHS WITH ROTH rKOTKUSlOX
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AifD IXJTJRY OF THE VISCERA.—The protruded viscus is

iiearlj^ always a portion of the small intestine. The

wound should be united by suture in the way already de-

scribed and the intestine then replaced. If the intestine

is completely di\'ided it may cither be united by suture

and returned, or an artificial anas made. If the wound

is bis^h up the intestine the. former procedure should be

the one adopted.

TRAUitATic PERITOXITIS may be set up by any of the

iQiru-ies above described, and may either remain localized

as a simple inflammation to the neighbourhood of the

wound or other injury, or, as is more frequently the case,

may become diffused' over the whole peritoneal cavity,

when it generally assumes a septic character, and ter-

minates in blood-poisoning from the absorption of the

chemical products of putrefaction.

The s/mjj/e localized vurietij, after gluing the parts

together, and thus preventing the spread of the inflam-

mation, usually subsides ; but it may terminate in sup-

puration and the formation of a circumscribed abscess,

which may burst externally, into the intestine, or^ into

the general peritoneal cavity, then setting up diffuse

peritonitis. The diffuse variety is generally due to ex-

travasation of urine, blood, bile, or the contents of the

stomach or intestine, or the breaking of an abscess into

the peritoneal cavity ; and when there is an open wound,

or a wound or rupture of the bladder, stomach, or intes-

tine, it generally assumes a septic character. It usually

terrainates fatally, sometimes in a few hours, usually

within a week or ten days, either from collapse, or from

blood-poisoning due to the absorption of septic products.

Should recovery occur, death may subsequently ensue

from intestinal' obstruction consequent upon the gluing

together of the intestines or the strangulation of a loop

by a band of adhesion.
" Hymptoms.—In the load form there is severe pain at

one part of the abdomen increased on p)ressure, on deep

inspiration, and on coughing, with perhaps vomiting, and

a slight rise of temperature, followed should an abscess

fomi by a circumscribed swelling, rigors, and fever.

In the diffuse variety the pain, which at first may be

localized to the seat of wound or injury, becomes general

and of a lancinating character, and so increased by the

slightest pressure that the weight of the bedclothes in a
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severe case cannot be borne. The patient lies on liis
back witli his legs drawn np to rehix the abdominal
parietes, his breatlnnf? Ijoing entirely thoracic. Tlie
abdomen is at first hard owing to the spa.smodic contrac-
tion of the muscles, bnt soon becomes distended and
tympanitic, the paralysis o! the muscular coat of the in-
testines allowing thoiii to become inflated with "'ds
Later, as effusion occurs, the abdomen becomes dull in
the flanks, The general symptoms are obstinate vomit-
ing, complete constipation, hiccough, a furred, drv and
brown tongue, and a small, (^uick, and wiry pul^e"

'

The
temperature may register lO:]-^ or l()4^ but it generallv
falls beioro death, or may remain little, if at all raided
throughout.
The treatment may be divided into the preventive and

the curative. Preventive treatment consists in the prompt
removal, where practicable, of the conditions which, if
allowed to continue, are virtually certain to be followed
by inflammation

; and subsequently in keeping the
patient at absolute rest and allowing nothing to be takpn
by the mouth save small quantities of ice. V,\ most
Surgeons opium in small and repeated doses isgivcn ;

but by others the drug is only used if there is much pain,"
as it tends to restrain absorption from the peritoneal sur-
face, and excretion from the intestines. Mr. Tait, on the
first signs of peritonitis, orders a turpentine enema and
a saline pui'gative, with a view of causing the absorption
of any serum that may have collected in the peritoneum.
This treatment is advancing in favour, but it should be
borne in mind that it ought never to be employed when
there is any serious obstruction in the intestines ; in
such cases it could only do harm. Where the abdomen
has been closed, as after an ovariotoniv, the wound may
at times be opened with advantage, aiid the peritoneuiii
washed out and a glass drainage-tulie inserted. In the
way of curative treatment the o"nly chance for the patient
where the inflammation depends "on such causes as these
above nientioned, is at once to freely open the abdomen,
deal with any wounded "s-iscus in the way already de-
scribed, thoroughly cleanse the peritoneal cavity", and
establish a free drain. ]3eyond this little can b"e done
save keeping the ])ationt well uiuU^r the influence of
opium, and sujiporting the strength by nutrient enomata,
and fluid nourishments given liy teaspoonfuls at a time.
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In the local variety, leeclies followed by hot fomentations

and tiu'pentine stupes, may be employed, whilst, should

suppui-ation occiu', the pus should be cautiously let out.

lNJUUIEf< OF TILE PELVIS.

Fractures of tile pelvis.— C'ouse.—Nearly [always

severe and direct violence, as the passage of the wheel o±

a heavy van, or a crush between the buffers^ of railway

carriao-es. The acetabulum, however, especially m old

Fig. llTi.— Fracture of tlic pelvis, (liryuut's Surgery.)

people, may be fractm-ed from a fall on the great tro-

chanter, or its rim may be chipped off m conjunction

with dislocation of the hip.
i , ,i

State (if the jKirts.—The injury may be locahzed to the

acetabulum, or to the ramus of the pubes or ischium

;

or merely the anterior superior iliac spine or the crest of

the ilium may be splintered off. When the result of a

crush, the injury is generally more severe, the lino of

fracture often' extending through the ramus of the pubes

or ischium, and thence backwards through the ilmm near

the sacro-iliac synchondrosis, thus detaching, as it were,

one side of the pelvis from the other. Or the fracture,

as shown in Fig. 115, may extend in various directions,

more or less smashing both the false and true pelvis.

The fracture owes its importance to the liability of the

pelvic viscera to be injured. Thus the bladder is not

infrequently ruptured ; or the urethra torn across by a

fragment of the pubic arch ; or the rectum or intestines
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lacoratod, whon the sacrum or the voiitor of tho ilium is
imjilicatod.

Sir/U.S.—The history of the accident, and porha])S the
mark of a wheel across the lowci- part of the hody, will
commonly direct attention to tho possilnlity of a fracture
On grasping the crests of tho ilia firiolv, preternaturai
mobility may be discovered and pain produced, M'hilst the
patient is usually unable to walk or to turn himself in bed
without great sulfering. A disphiced fragment may some-
times be felt through the vagina or rectum. There is
usually considerable shock, and where any of the viscera
have been ruptured, commonly severe "collapse. CSee
Rupture of Bladder, Urethra, .(x.)

Treatment.—As the bone readily unites, little beyond
keeping the 'parts at rest and m apposition is required.
This may be done by applying a flannel bandage firmly
round the pelvis and confining the patient to bed for three
to five weeks according to the severity of the fracture.
Where there has been much crushing a gutta-percha or
poroplastic felt shield should be moulded to the pelvis
and hip of the affected side to prevent anv movement of
the fragments by the use of the joint, "in any case a
catheter should be passed in order to make sm-e that the
urinary apparatus is not injured.

Fracture of the acetahidum.—A word or two in addition
may be said of this form of fracture of the pelvis. The
rim of the acetabulum, generally the posterior and u]iper
part, may be broken olf in some forms of dislocation of the
femur on to the dorsum ilii. Beside the ordinary symp-
toms of the dislocation, cre])itus will generally be "detected
on manipulation, and tho head of the femur will slip in
and out of the acetabulum. ( )r the fracture may extend
through the floor of the acetabulum, the head of 'the bone
being even driven into the pelvis. Crepitus may then be
detected ; or tho head of the bone may be immovably fixed
and the limb shortened. I'ain is present on movement
or on attempting to stand on the limb, also, it is said, on
pressing on the pubes. Treatment.—Extension mav be
made by a long splint, or by a stirrup, weight, "and
pulley.

ErrTURi': ov I'luz iu.addek can only occur when the
viscus is full. It may then be due to a blow or kick upon
tho abdomen, and is a frequent com])lication of fracture
of the pelvis. lUipturo is seldom duo to over-dislention
conse(|uent u])on urethral stricture, as {he walls of the
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bladder are then generally thickened and thereby rendered

capable of resisting the pressure of the contained urine.

Under these circumstances it is commonly the urethra

behind the stricture that gives way.
Stnte of the jmrts.—The rupture, which is usually

vertical, may extend through the posterior part of the

bladder, the urine escaping into the peritoneal cavitj^

;

or through the anterior part, the urine then being

extravasated into the loose cellular tissue of the pelvis.

In the former case, which is the more common, acute

peritonitis is generally set up, and is, as a rule, fatal

in a few days. In the latter, diffuse cellulitis com-
monl}^ occurs, the patient succumbing either to septic

jtoisoning from the absorption of the jaroducts of putre-

faction, or to the extension of the inflamihation to the

peritoneum.
Signs.—Intense collapse following a blow over the

abdomen or a severe injury of the pelvis, combined with
the fact that on passing a catheter (as should alwa3's be
done in such a case) no urine but only a little blood
escapes, whilst the patient states that the bladder was
full at the time of the accident, or at least that he had
passed no water for several hours previously, should lead

us to infer that the bladder is ruptured. The catheter,

moreover, may at times be felt to be grasj^ed by the empty
bladder, and to slip throvigh the rent in its walls ; the

point may then be detected more plainly than natural

thi-ough the front of the abdomen, and blood-stained urine
may flow. The flow, however, is not continuous but
varies with respii-ation. If the urine has had time to

collect in the peritoneum, a sensation of fluid in the ab-
domen maybe detected on palpation. The signs, however,
are not always so obvious. Thus, there may be oeither

collapse nor pain
;

or, again, on passing a catheter,

several oimces of clear urine may escape owing to mine
having collected in the bladder in consequence of the rent
being small or blocked by a portion of intestine. If in

doubt, 10 or 12 ounces of some antiseptic fluid may be
injected into the bladder, when, if no ruptni'e exists the
same quantity should flow out again thi-ough the catheter.

Later, symptoms of peritonitis or of pelvic cellulitis will
probably supervene. Though rupture of the bladder is

usually fatal, it is not necessarily so ; but the prognosis,
when the rupture, as is commonly the case, is intra-jjeri-

tonoal, is very grave.

w.
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Treatment—The fcjllowing are the cliief plans of treat-
ment that have been adopted The I'etontion of a soft
catheter just within the bladder. 2. Washing out the
bladder and adjoining portion of tlie peritoneal cavit}'
with an antiseptic solution by a catheter passed through
the rent in the viscus. 3. "Washing out and drainage
through an incision in the perinteum. 4. Opening the
abdomen, sewing up the rent in the bladder, and washing
out the peritoneal cavitj' if the rupture is intra-peritoneaL
Of these methods the last, provided every care is taken to

Fig. 116. — Method of applying Lemberfs suture in ruptured
bladder. (After Sir W. MacCormac.)]

Fig. 117.— Method of applying Lerabei-f.s suture in ruptured
bladder. (After Sir W. MacCormac.

)

ensure perfect closure of the rent in the bladder, and
thorough cleansing of the peritoneum by irrigation, holds
out, in the intra-peritoneal rupture, the best prospect of
success. Several cases have now been treated success-
fully in this way

; amongst these may be mentioned, two
by Sii' William MacCormac, one by Mr. Holmes, and one
by myself. In sewing up the bladder the peritoneal sur-
faces should be brought into contact by Lemberfs sutirres
(Fig. 117), which should not pass through the mucous
membrane. And one suture at least should be i)laced
beyond the angles of the woimd so as to prevent leakage
at these .spots (Fig. IIG). After the rent has been closed
an antiseptic fluid should be injected into the bladder to
make .sure that the viscus is watertight. A catheter
should not be tied in, for fearof it inducing septic changes
in the urine, but the patient sliould bo made to regularly
empty his l)la,dder every four hours to guard against over-
distention and the giving way of tlie sutures.

" When it is

not clear wliether the ru])ture is intra- or extra -peritoneal.
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the fundus of the bladder shouhl be exposed before open-
ing the reflection of the peritoneum. Extra-peritoneal

rupture slioiild be treated by a free incision iu the peri-

nneum, or above the pubes, and an antiseptic drain.

Nothing, as a rule, should be given by the mouth for the

first twenty-four or thirty-six hours. Where, however,
there is extreme collapse, stimulants may be cautiously

administered. As in other peritoneal cases it is a moot
question whether opium should bo used as a matter of

routine.

EcrTURE OF THE URETi[RA is a serious injmy, as it

exposes the patient not only to the immediate danger
of extravasation of urine, but also to the life-long trouble

of a traumatic stricture. It is generally caused by a kick
on the perinteum, a fall astride a joist or rail, or the dis-

placement of a fragment of the pubic arch in fractm-e of

the pelvis. The urethra may also give way behind an
old stricture while the patient is straining to emjity his
bladder.

State of the parts.- -Hhe rupture usually occurs where
the urethra passes under the jjubic arch, i.e., either just
in front of or just behind the triangular ligament. In the
former situation urine and blood will be extravasated in
the perinoeum ; in the latter, about the neck of the bladder.
As the triangular ligament, however, is generally torn,

some urine will, as a rule, in the latter case also pass
forward iirto the perinasum. The urethra may be com-
pletely torn across, or the ruptui-e may only be partial,

the upper wall escaping.

The signs are usually quite obvious. Togethsr with the
history of an accident, there will be pain, swelling, and
ecchjTnosis of the perinseum, and escape of blood, often in
considerable quantities, from the urethra. The jsatient is

unable to pass water, and any attempt to do so merely
forces more urine into the tissues of the perintoum and
gives pain. On trying to pass a catheter some obstruc-
tion is generally met with, and will often jirove insur-
mountable ; but if the catheter is finall}'- passed, clear
urine will escape. These signs distinguish it from rup-
tured bladder, in which injury the catheter passes easily,
.but as a rule (although the bladder is said to have been
full at the time of the injury) only a little urine flows.
In more bruising and ecchymosis of the perinajum the
.catheter wiU pass easily, and there is, as a rule, no escape
,of blood from the urethra.

E E 2
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Trmtmcnt.—A soft catheter should be passed if pos-
sible if not, a ;^um elastic or a silver one, and in any
case tied in. Failing to pass a catheter and extravasa-
tion of urine in any quantity having already occuiTed, a
silver catheter should be passed down to the obstruction,
and a free incision through the middle line of the peri-
nffium made on its point. If the proximal end of the
torn urethra can now be found, the catheter should be
passed through it into the bladder and tied in. If not
readily discovered, a prolonged search for it need not be
made, as with a free incision throiigh the perinteum there
is no danger of further extravasation of urine. If the
urethra is found only partially torn across, it has been
proposed to imite it by .suture and close the perinreal
wound, but such a procedure is attended with some ri.sk
of extravasation, and could hardly be done where extra-
vasation had already occurred, on account of the softened
condition of the tissues. Should a fragment of the pubic
arch be found compressing the urethra, steps must be
taken to remove it, the bladder in the meantime beino
aspirated above the pubes to prevent further extravasa-
tion occurring. A silver catheter, as the point of this is

more under control than that of a soft one, .should be
passed daily during the healing of the wound, and the
patient enjoined to pass one for himself at frequent inter-
vals, and warned that if he neglects to do so a strictm-e
will gradually form.
.Injuries of the rectum occasionally occur from falls

upon sharp-pointed bodies, or incautious attempts to pass
a long enema-tube or bougie. Should the peritoneal
cavity be perforated, death is the almost invariable con-
sequence. If any injection has been thrown into the
peritoneum before the mistake is discovered, opening the
abdomen, flushing out the peritoneum, and sowing up
the rent in the gut. probably holds out the only clian"ce of
escape.

FuREiGX BODIES IX THE RECTUM.—Foreign bochcs of
the most various descriptions have at times been acci-
dentally or intentionall}' introduced into the rectum.
Fish-bones that have b(>cn swallowed not infrc(|uently
become impacted ju.st within the anus, there giving rise

to much irritation or pain, and often cau.';ing an ischio-
rectal abscess. The removal of some of these bodies,
when of large size, is fre(]Uontl}' attended witli consider-
able didiculty, reciuiring an anie.sthetic, dilatation of the
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sptiucter, and the use of various forceps or even the

passage of the whole hand.

Injuries of the pudenda.—Contusions and wounds

of all kinds may be met with, and require no special

remark further than ;—tliat ecchymosis of the loose

cellular tissue is often extensive ; that wounds, though

apt to be attended with considerable heBmorrhage from

the great vascularity of the parts, on this account also

heal very readily ; and that serious consetxuences from

such iujm-ies are exceedingly rare.

H.EMATOMA OF THE LABIA ilAJORA SOmctimeS OCCUl'S

from injiuy, especially during pregnancy or parturition,

the parts being congested at those times. The tumour

may attain a large size, owing to the laxity of the tissues.

The blood generally becomes absorbed, but suppuration

may occur or the blood become encysted. The applica-

tion of ice will generally control the haemorrhage. A
hsematoma should on no account •be_ opened unless

suppuration takes place, when a free incision will be

required.

Wounds of the vagina perhaps more frequently fall

under the care of the obstetrician than of the siugeon.

The surgeon, however, may be called upon to arrest

hasmorrhage from this canal, consequent upon laceration

inflicted by falling upon some sharp object, or the intro-

duction of a foreign body. The application of ice, or, if

necessary, careful pkrgging with cotton-wool, or cotton-

wool soaked in perchloride of iron, will usually suffice.

Perforation of the walls of the vagina,_ with

injury of the bladder, peritoneum, or intestines, is the

occasional result of wounds of the vagina, and is usually

fatal.

Foreign bodies in the vagina.—Pessaries that have

been introduced and forgotten by the patient, or possibly

without her knowledge, are the foreign bodies most fre-

quently found in the vagina, but various other
_
articles

have at times been met with. Their long retention here

is often productive of a foul-smelling discharge, and may
lead to the perforation of the walls of the rectum or

bladder and an incurable fistula.

Poreign bodies in the female urethra and
bladder.—Hair-pins introduced with the bent end for-

wai'ds, arc not infrequently pushed up the urethra into

the bladder, where, if allowed to remain, they become
encrusted with phosphates, and give rise to symptoms of
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stono. Tho urethra should be dilated, and the sharp ends
of the hair-pin grasped by forceps, snared in a tube, orm some such way romovod.
EuPTUEED PEHINTEUM Occasionally occurs during first,

and especially instrumental labours. Tliere may be a
mere rent in the fourchette; or the ruptm-e may 'extend
from the vagina through the sphincter ani "into the
rectum, and involve more or less of the recto-vaginal
sejitum.

Symptoms.—A ruptm-e, when slight, gives lise to no
special trouble

; but when more extensive, there may be
some prolapse of the posterior wall of the vagina with the
contiguous wall of the rectum {rectocde), or of the anteiior
wall of tho vagina and the part of the bladder in contact
with it {vesicocele), and, perhaps, .some prolapse of the
uterus. There may also be frequent mictui-ition, and
when the sjihincter ani is involved, occasional inconti-
nence of ffeces.

Treatment.—An attempt to unite the parts should
always be made immediately after the ruptui-e bv intro-
diicmg several wire sutures. Should this fail, no harm
will have been done, and a iilastic operation can be sub-
sequently performed. Such, however, .should not be
undertaken until the vaginal discharge has ceased, the
child been weaned, and the general health restored. The
patient in the meantime should not be allowed to walk
about, for fear of a prolapse of the parts. The oj>erafio/(

consists in refreshing the sides of the i-upture, and uniting
them by sutiu-e. The bowels having been cleared by an
aperient, and the rectum on the morning of the operation
by an enema, the patient should be placed in the litho-
tomy position, and the skin dissected off from the sides
of the fissiu'e, and the mucous membrane from the recto-
vaginal septum, so as to leave a raw surface of the size
and .shape shown in Fig. 118. Care should be taken that
the tissues are clean cut, and that the raw surface of the
recto-vagiual septum is at least an inch broad, so that
immediate and firm union when the parts are brouglit
together inay be obtained. Throe deep sutures, consist-
ing of thick silver-wire, strong silkworm gut, or ("hina
twist, should be introduced by means of a perina'al needle.
The first should bo passed about an inch from the margin
of the mixture deeply through the recto-vaginal ,«eptnm.
and out at the corresjionding sjiot on the oppo.sito side.

The next two sutures .should be passed in the same wav,
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only not through the septum. Fig. 118 shows the appear-

ance presented by the sutures when in situ and ready for

tying. They may be fastened over a piece of quill or by a

split shot, or simply tied, the posterior suture being first

secured. Superficial sutures, after the fissure has been

drawn together by the deep, should be used to keep the

edges of the skin"iu contact. If there appears to be any

Fia. 118.—Operation for ruptured perineum.

tension, incisions of relief may be made through the skin

on either side. There are many modifications of this

operation, but for the sake of clearness only the most

simple method has here been described. The bowels

must be kept confined for a week, and the bladder for the

same period emptied by the catheter. The patient

.should lie perfectly quiet on her back with the legs tied

together, and the knees over a pillow. The deep sutures

should be removed at the end of a week, the parts in the

meanwhile being kept clean by gentle syringing with an

antiseptic lotion. The bowels should be opened by an

enema at the end of a week or ten days, and the patient

should keep her bed for at least three weeks. Where the
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posteiior or anterior wall of the vagina is much prolapsed,a wedge-shaped piece of mucous membrane may lj(-
removed, and the edges of the incision brought totretherby suture. ° & ^-^

INJUKIES OP THE SCROTUM AXU TESTICLE.—Wounds
oi the scrotuui and penis are rare. They readily heal in
consequence of their abtmdant blood-supply, ("ontusedwounds of the scrotum are often attended with much
extravasation of blood, gi^dng the parts a black and
swollen appearance, and are apt to' be followed by
sloughing, bhould such threaten, free incisions must be
made. I^.xtravasation of blood into the tunica vaginaUs
(Jicematoceh) ami inflammation of the testicle (orchitis)
both of which may follow a blow or other injun' of the
parts, are described imder Diseases of the Testi'de

'

Ligature of the pexis.—A piece of string is some-
times tied round the penis by chHdi-en either in play or
to prevent themselves wetting the bed. Great swellingm iront of the constriction ensues, and if the cause is not
recognized and removed, the string will soon cut deeply
into the penis, and may even divide the irrethra
Foreign bodies ix the maee itrethra a^d bl vdder

—Pieces of slate-pencil, beads, and the like, are some-
times passed by boys into theii- urethra, and not infre-
quently a piece of wax bougie, or damaged gum- elastic
or black catheter is broken off during catheteri;5ation
An attempt should be made to remove the foreign body
by manipulation with the fingers, or by the introduction
of various urethral forceps, or by asking the patient to
first close the meatus mth the finger and thumb, to make
a forcible attempt to jjass water, and then suddenly to
relax his hold. If the forceps are used the urethra should
be grasped, if practicable, behind the foreign body, lest
the latter be pushed back into the bladdei\ Pailing to
remove the body by any of these means, it may be pushed
back into the bladder, broken up by a lithotrite, and
removed by the evacuator, or, if soft" grasped with the
lithotrite and removed whole. If it cannot be pushed
into the bladder, it must be cut down upon and extracti^d
through an incision in the middle line of the urethra.
Foreli/ii hodien in the hJadtler, if allowed to remain, become
encrusted with phosphates, and give rise to symptoms of
stone (see Stone in the BJadder).
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INJURIES OF THE UPPER EXTREMITY.

Bruises, coxtusioxs, burns, scalds, iVND frost-

bites of the upper extremity require no special remarks.

Spr uns of the joints of the upper extremity, especially

of the wi'ist, are very common. Eest, the application

of cold and in the case of the thumb, wrist, or elbow,

a wet bandage followed by friction with a stmiulatmg

liniment is the usual treatment. A sprain, however

slic'ht should never be neglected, as inflammation m or

around the joint may ensue, leading to hbrous anky-

losis, adhesion of the tendons to theu sheaths, lScc. bee

Sprains of Joints, -p. 190.
. , , r i,+

Sprains of the muscles causing tenderness, slight

swelling, and pain on movement, are not infrequently

met with after hard rowing or other excessive exercise.

EuPTURE of muscles AND TENDONS, especially the

pectoralis major and the long tendon of the biceps, are

not uncommon accidents. The latter may occiu- diuiug

any sudden involuntary action, and may be tnown by

•sudden pain, loss of power, and a gap m the course of the

lono- tendon, whilst the inner head, on putting the nmscle

into action, forms a prominent lump. Little or nothing

can be done in the way of treatment.

Wounds of all kinds are very common. Wounds oi

the palm only need special comment.

Wounds of the palji are frequently attended with

severe and troublesome hfcmorrhage from either the

superhcial or deep arch. When the wound is clean cut

the bleeding vessel may be tied in the usual way ;
but

when the wound is of a punctured character such an

attempt would inflict severe injury on the tendons and

nerves in the palm. A graduated compress m this case

should be put on, the hand bandaged over_ an ordinary

roller, pressiue applied to the idnar and radial arteries at

the wrist, and the forearm flexed forcibly on the arm to

control the flow of blood through the brachial artery.

The compress should be kept on for about a week. If

this fails, or if the patient is not seen until the palm has

become infiltrated and sloughy, the brachial artery

should be tied. The anastomosis through the interosseous

and carpal arteries is so free that ligature of the radial

and ulnar is not, as a rule, sufRcient to stop the bleeding.

Needle in the palm.—It is not infrequent for a
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tiactcc 4V?r cautiously cut down upon and ox-

fuX . n V '''f^'"'
-""'y ^"'"^fe' taken not to push it in

felt an Z j"" ^^^^"^Pt. If it cannot be

marie . fl^ ^7 '"'If^'^'^
'^"''^'^ ^^^^^^t be

Sue's ^9 probably do no ham in the

surS w1 ".^ ""'^^ its way to the

irmSb?? "^^y attended with

been uspd fn TT- galvanometer has occasionallyDeen used for its discovery with success.

feimicrtt!'If T ''^'f
''-''^'^ requii-ing operative inter-

of the bni!l
™^

"""^t
fingers-iideed as much

01 the hand—as possible, should be saved.

JJisIocatums of the Upper ExlwrniUj.

.,.n''?^'T°^r^^'^'^''\
™^ CLAVICXE.-I. The sternal endmay be dislocated, 1, forwards; 2, upwards; and, 3backwards. C'a«5e.-The forward and the up;'ard di.:

Wo^^'f if P^^ll^ed by indirect ^dolence, such as ablow 01 faU upon the front or top of the shoulder; thebackward variety either dii-ectly by force applied to the
sternal end, or mdu-ectly by a blow or faU on the laek ofthe shoulder msplacement.--hi the forward dislocation
tiie end of the bone lies in front of the sternum, in the
upivard it lies m the suprasternal notch touching the
opposite clavicle, in the hadarard between the sternum and
tlie trachea. In the forward dislocation (Fi- 119)
the end of the bone can be felt in its abnormal situation
and can be cbstmguished from fractui'e near the sternal
end by the length of the clavicle being the same on the
two sides, and by the absence of crepitus. The upward
variety, which is very rare, may be diagnosed in the
same way. In the backward, which is also rare there i^
a depression at the situation of the sterno-clavicular joint,
and there may be dyspnoea, dysphagia, or congestion of
tlie head and face from pressui-e on the trachea, oeso-
phagus, or veins of the neck. Treatment.—Tlhe forward
and the backward dislocations can generally be readily
reduced by simply drawing back the shoulders, the knee".
It necessary, being placed between the scapula\ In the
lorward variety, indeed, 1 have always found the end of
theclavicle sink into its place on laying the patient on
his back. IJeduction of the backM-ard variety lias at
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times been impossible, and excision of tbe end oi the

bone lias been necessary for the relief oi the severe

dyspnoea which it has caused by its pressure on the

trachea. The upward dislocation may be reduced by

placina- a pad in the axilla to act as a fulcrum and

pressi^ff the arm to the side, thus drawing the clavicle

outwards. Direct pressure should at the same time be

apphed to the displaced end. All forms are diflicuit to

retain in position. The best plan, perhaps, is to keep the

patient constantly on his back for three weeks, if, how-

jr^^;_ 119.—Dislocation of tlie sternal end of the clavicle forwards.

(Bryant's Surgery.)

ever, he will not consent to this restraint, an endeavour

may' be made to retain the parts in as good a position as

possible by one of the many methods of bandaging

described in the larger text-books, I do not mention any

here, as I have never seen any of them of any avail.

II'. The acromial end may be dislocated either, 1,

upwards; or, 2, downwards. Both forms are rare, but

the upward is the least so. These injui-ies are sometimes

spoken of as dislocations of the scapula.
_

Cause.—

Commonly direct violence applied to the acromion. The

signs are usually obvious. There is apparent lengthening

of the arm with depression and slight flattening of the

shoulder, and a projection in the region of the acromio-

clavicular 3 oint caused, in the upward form, by the acromial

end of the clavicle, and in the downward by the acromion

process. In the upward variety moreover the end of the

trapezius stands out as a prominent ridge, and on pressing

with one hand on the shoulder and with the other on the

elbow the articular surfaces are brought into apposition

and pseudo-crepitus can be obtained, lledudion is as a
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°*^'rrr^'^'u'f^^^-
shouldoi-H well back-waidb

,
but It 18 difficult to retain the bones in position inconsequence of the peculiar obHquity of the articulationTh s nay be attempted by placing- a pad over the joint

under the elbow, and then bandaging the arm to the side

nosiJIfnT'' ill"
^^'"^ '-'''^ iu the horizontal

position for three weeks; few patients, however, willsubmit to this, nor is it possibly worth their while to do
so, as little inconvenience attends the dislocation, though
unreduced. "^"fe"

Dislocation of the shoulder is ver^- common, a
fact explained by the shallowness of the glenoid cavity-the large size and rounded shape of the head of the bone'
the looseness of the capsule, and the powerful leverage
exerted on the joint by the arm in protecting the body in
tails, ^'c. It IS most frequent in the old and middle-a-ed
rare m the young, and more common in men than inwomen.

ftiMsc—Falls or blows directly upon the shoulder; falls
on_ the elbow or hand with the arm extended : forcible
twists of the arm

; and occasionally muscular action
^ar«-<yes.—Dislocations of the shoulder may be classi-

faed according to the position of the head of the humeru'.
into— 1, forwards and slightly downwards {subcoracoid)
2, doAvnwards and slightly forwards [suhqJenoid)

; 3 back-
wards (subspmous)

; and 4, forwards (subckivicular) fFif^s
120, 121 122, and 123). An upward dislocation (s,^;."
acromud) has been described, but this form of displacement
IS more generally believed to be the result of chronic
osteo- arthritis. Other and rarer varieties have also been
described, but appear to be merely modifications of those
above enumerated.
The siyns common to all the varieties in addition to tlio

ordinary signs of dislocation, Aiz., pain, swelling, im-
mobihty, and absence of crepitus, are— 1, flattcniug'of the
shoulder

; 2, prominence of the acromion
; 3, a depression

beneath the acromion, increased when the arm is raised ;

4, a change in direction of the axis of the humerus; and
5, the absence of the head of the bone from the glenoid
cavity and its presence in an abnormal .'situation. In
doubtful cases the following tests will be foimd of
nfio:~l,]f(i 1,1 IfIon's icd. A straight edge applied to the
outer side of the arm, can only be made to touch the
acromion and external condyle at the same time when the
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head of the humerus is absent from the glenoid cavity;

•2 niUa way's test. A tape passed round the acromion ana

under the axilla will measure about two inches more on

the dislocated than on the sormd side
; 3, nugas''s test.

With the hand placed on the opposite shoulder, the elbow

in a dislocation cannot be made to touch the chest.



130 INJURIES OK KF.GIOXS.

Occasionally a dislocation is conjpli.^ated by a fractureand an accurate diagnosis may be rendered very difficult'
In such and in all cases Avliere there is any doubt, the
patient should bo examined under an aniestli^tic

The sHbcorac(n<l.-Thin is the most frequent variety of
dislocation of the shoulder (Fig. 120). Tlie head rests on
the anterior surface of the neck of the scapula, iust];elow
the coracoid process, the gi-oove between the head and
greater tuberosity resting on the anterior mar^nn of the
glenoid cavity The capsular ligament is lacerated an-
teriorly and mferiorly, or detached from the mai-in of
the glenoid cavity in front and below. The subscapularis
is generally raised by the head of the bone from the
scapula, and the supraspmatus, infraspinatus, and teres
minor are tightly stretched. Sometimes the muscles are
torn across at their insertion, or the gi-eater tuberositv is
detached, the muscles remaining entire. Under the-;e cii--
cumstances^ the head of the bone rolls inwards so that
more of it is internal to the coracoid process, a condition
described by Malgaigne as a distinct yaviety (iutracoracoid).
ihe long head of the biceps is generally uninjui-ed, whilst
the short head and the coraco-brachialis and the asillarv
artery and brachial plexus are displaced inwards bv the
head of the bone. Sijeciul The head of the bone
can be seen and felt in its abnormal situation. The
elbow projects slightly backwards and away from the
side. The arm is generally shortened or linaltered in
length; occasionally it is said to be lengthened. The
truth appears to be tliat there are all gi-ades between the
subcoracoid as here described in which'there is undoubted
shortening, and the next form, the subglenoid, in which
lengthening as undoubtedly occurs.
The suhjlcnoid is the next most common variety. The

head rests on the inner aspect of the inferior border of the
scapula, below and a little in front of the glenoid ca.\\t\
(Fig. 121). The capsular ligament is ruptured beloAV. The
supraspmatus, mfraspinatus.teres niinor.aud subscapularis
may or may not be torn. The circumflex nerve is especially
liable to be compressed, producing temporary or eveii
permanent paralysis of the deltoid. The sujns are similar
to those of the subcoracoid, but there is greater llatteuin"-
of the shoulder, more prominence of the acromion, and
a more marked depression under it, and the elbow points
neither backwards nor forwards. The diagnostic marks
are:— 1, great depression of the antcrioi- fold of the
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axilla ; 2, presence of the head of the bone in the axilla;

3^ lengthening of the arm
; 4, an interval of from one to

two inches between the coracoid process and the head of

the bone.
. . rm t i i

The subspinous.—This variety is rare, ihe head rests

on the dorsum of the scapula beneath the spine (Fig. 122).

The capsular ligament maj^ or may not be ruptm-ed.

The infraspinatus is generally torn up from the bone,

and the subscapularis and supraspinatus are either

stretched or ruptured according to the amount of dis-

placement. The teres minor is relaxed, and the long

tendon of the biceps stretched or displaced from its

groove. Special signs.—There is great flattening of the

shoulder, the elbow points forwards, the forearm is in

front of the chest in consequence of the inward rotation

of the humerus, and the head of the bone can be felt in

its abnormal situation, but not in the axiUa.

The siihclavicular is very rare. The head rests beneath

the clavicle, internal to the coracoid process (Fig. 123).

The capsule is generally extensively lacerated at its inner

side. The pectoral muscles are raised by the head of the

bone, which rests on or between the fibres of the sub-

scapularis. The latter muscle is torn up from the sub-

scapular fossa, but retains its connection to the humerus.

The supraspinatus and infraspinatus are generally torn,

or detached from the humerus, but may retain their con-

nection to the capsular Hgament. The teres minor is not

torn. Special signs.—The head of the bone forms a dis-

tinct prominence below the clavicle, and the shaft only

can be felt in the axilla. The arm is pressed tightly to

the chest and the elbow projects backwards.

Diagnosis.—A dislocation of the shoulder may have to

be diagnosed from a fracture of the neck of the humerus,

separation of the upper epiphysis, fractiu-e of the neck of

the scapula, fracture of the glenoid cavity, and from

simple sprains and contusions of the joint attended with

more or less paralysis of the deltoid. Attention to the

general and special signs of dislocation as above given,

together with the absence of crepitus and other signs

of fracture, will generally make the diagnosis easy ; but

where the patient is very muscular, or there is_ much
swelling, or manipulation causes excessive pain, an

anaesthetic should be given, and a thorough examination

made. It should not be forgotten that crepitus may be

simulated by effusion into the joint and sheaths of the
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suiToumliug tendons. True Ixmy crepitus Laving beenonce le t, however, can hardly be n,istaken for this?
Ireutmcnt.— '^-<<- -i^

location consis

Treatmnit.-^nie diiriculty" in reducing "a recent di.s-
istsm 1. Overcoming muscular contraction;

Fig. 124.—Reduction by the heel in the axilla. (Cooper.s
Dislocations.)

and 2. Ee-introducing the head of the bone thi-ough the
hole m the capsule. In long-standing cases there are

additional impediments to reduction,
viz., 3. The formation of adliesions
around the joint. 4. Alteration in the
shape of the head of the bone: and
5. The obliteration of the old cavity.
Manipulation should first be tried, "if

necessary, under an anaesthetic, and if

Frc — Tl -
^'^^^ extension should be made

'filov^'hitrli.
" the knee or heel in the axilla,

and finally with the pulleys. In
some long-standing cases where the

above methods have failed reduction bv open incision
may be justifiable. 1. Ala nipuhdion. - 'Manx methods
have been devised, some of which arc not imattcnded
with danger, as the axillarv artery has been torn
or ruptured m their use. The following method is

I
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now generally employed at St. Bartholomew's, and has

been attended with excellent success. Place the patient

in the horizontal position; flex the elbow; rotate the

humerus outwards as far as possible without using exces-

sive force, then carry the elbow across the chest, at the

same time rotating the humerus inwards. Another

Fig. 126.—Reduction with the pulleys. The patient though here

shown sitting, should as a rule be placed in the recumbent posture,

as an anajsthetic is generally required. (Cooper's Dislocations.)

method consists in slowly abducting the arm to the level

of the shoulder or above. 2. Extension (Fig. 124).—Place

the patient on his back ; seat yourself on the edge of the

couch ; draw the arm slightly from the side ;
place your

heel without your boot well in the axilla, and grasping

the wrist, make steady extension on the arm, whilst the

heel fixes the scapula and presses the head of the bone

outwards. The head of the bone will probably be felt

after a few minutes to slip into its place with an audiblo

snap. Should it not do so, secure a jack towel with a

clove-hitch (Fig. 125) to the arm, and increase the ex-

w.
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tending force by getting an a.ssistant to pull on it with
you at the same time. The direction of the force
may be slightly varied from time to time, and the
humerus gently rotated. Where extension with the
heel in the axilla fails, slowly carry the arm to a
right angle with the body and extend, or raise
it above the head, and again extend in this position. An
antesthetic should be given if necessary. ;j. Extension
with tlie imUeys.—ln long-standing cases the use of the
pulleys may be required. Fir.st break down any adhe-
sions that may be present, by cautiouslv manipulating
the arm; then fix the scapula by a well-padded leather
strap passed under the axilla and secm-ed to a staple in
the wall. Attach the pulleys to a leather band buckled
round the arm, and make steady extension, manipulating
the head of the bone the while. The extension and
counter-extension should always be made in the same
horizontal line. This may be first in the dii'ection of
the axis of the body, then across the body, with the am
at right angles to it (Fig. 126). Occasional success mav
be obtained by suddenly relaxing the extension after it

has been applied for a few minutes, endeavoui'ing at the
same moment to manipulate the head into its place.
Although the direction of the force appears to vary in
the different methods of extension, it is probable that in
consequence of the mobility of the scapula, it is nearly
always applied perpendicularly to the plane of the glenoid
cavitj\

After-treatment.—A pad should be placed in the axilla
and the arm carefully bandaged to the side with the fore-
arm across the chest, and the hand on the opposite
shoulder. Passive movements of the joint should be
begun about the end of a week and practised once or
twice daily, but the arm should be bandaged to the chest
in the intervals for upwards of three weeks, and sub-
sequently used with great caution for several months to

prevent re-dislocation.

Hoiu long after a dulocution of the sliouhler has occurred
does it admit of reduction ? Sir Astley Cooper fixed the
limit at three months, but cases are I'eported in which it

is said to have been accomplished two years after the
acci(](!ut. It should be remembered, however, that as in

unreduced dislocations a new cavity is gradually formed
for the head of the bone whilst the old c'iivity is "filled up,
reduction sooner oi' later becomes a physical impossibility.
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still, where the arm is very stiff, although reduction may
not be accomplished, the range of motion in the false

joint may be considerably improved by the attempt. On
the other hand, where the motion is fairly free, the

injiu'y inflicted in an attempt at reduction may coimter-

balance any advantage gained.

Bisks that may attend reduction of long-standing cases.—
1. Euptiu-e of the axillary artery or vein; 2. Injury of

the brachial plexus of nerves ; 3. Fractm-e of the neck of

the humerus ; 4. Fractui-e of the ribs ; 5. Tearing open

of the axilla ; and 6. Evulsion of the arm.

Occasioned ill-cffeds folloiuing a dislocation of the shoulder.

— 1. Inflammation or suppuration of the joint and anky-

losis; 2. Paralysis of the deltoid or other muscles; 3.

Axillary abscess ; 4. Non-union of the rent in the capsule

and a consequent tendency to re-dislocation on very

slight violence.

4. Reduction hy open incision.—This method has been

recently employed for long-standing cases where cautious

attempts at reduction by manipulation and extension have

failed. The advantages claimed for it are :— 1. That the

reduction can be accomplished without subjecting the

patient to the dangers mentioned above, and 2. That it is

applicable at periods later than those at which reduction

by manipulation or by extension can be accomplished

without imdue risk. An incision is made down to the

head of the bone between the pectoralis major and deltoid

muscles, and the subscapularis muscle detached from its

insertion into the lesser tuberosity. If the bone cannot

now be manipulated into position the attachments of the

external rotators (the supraspinatus, infraspinatus and
teres minor) are in like manner detached from the greater

tuberosity. The bone will now return into its
_
socket

unless the time that has elapsed has been sufficient for

the head to have been partly absorbed and the glenoid

cavity filled up. The long head of the biceps should be

preserved as in excision of the joint. Passive movements
ought to be begun as soon as the woimd has healed.

Treatment ofcompound disluration of the shoulder.—When
the wound is small, the head of the bone uninjured, and
the soft parts are neither much lacerated nor bruised, an
attempt should be made to reduce the dislocation. If

successful, the case may then be treated as a wound of

the joint. When the head of the bone is much injured, it

may be excised ; whilst in severe and complicated cases,

P F 2
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amputation at the .shoulder-joint may become neces-
sary.

Tlie treaimcnt of dislocation aud frudure is often
attended ^'ith much difficulty. A.s a rule the fractui-e if
possible should be set, the arm placed in splints, and an
attempt then made to reduce the dislocation. Failing in
this, the separated head may sometimes be manipulated
into its socket

; otherwise, spbnts .should be applied, and
when the fracture has united, another tiial made to
reduce the di.slocation.

Dlslocation of the elbow is most frequent in the
young. Cniise.—Direct violence, or a fall on, or wrench
of, the forearm or 'ha.wA.— Varieties.—K. Both Z-c/^e* (radius

Fig. 127.—Dislocation of the radium aiul ulna backwards.
(Cooper's Disloeatious.)

and ulna): 1, backwards
;

'1, inwards; o, outwards; -1,

forwards ; and 5, radius forwards, and ulna backwards,
B. Hadiiis only: 1, forwards; 2, backwards; and 3, out-
wards. C. C/Vjict o«/?/.- 1, backwards. Of these, the dis-
location of both bones backwards, and of the radius
forwards or backwards, are the only common fonns

;

the others are very rare, and will receive but a passing
notice.

Signs.—In the common form of hotli hones hackicards
(Fig. 127), the radius and ulna are di.splaced directly
backwards, so that the coronoid jDrocess of the ulna rests
in the olecranon fossa, and the neck of the radius on the
capiteUum of the humerus. The coronoid process is often
fractured at the same time. The bones are frcciuently

disi)]accd slightly outwards, or inwards, as well as back-
wards—modiiications which have been luniecessarilv
classed as distinct varieties. The forearm is partially
flexed and .shortened. The olecranon and head of tlio

radius form an unnatimil prominence posteriorly, and
are felt at a considerable distance behind the external and
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internal condyles respectively. The lower end of the

humerus forms a broad projection hehw the crease ot tHe

;..nid of the elbow. In the rarer forms of hoth bones

inwards or nufwniuh the prominence of the opposite

condyle of the humerus on one or other side is a charac-

teristic feature. In huth bones forwards (exceediugiy

rare) the forearm is lengthened, the natural prominence

of the olecranon is lost, and the condyles of the humerus

Pi(5_ 128.—Dislocation of tlic radiu.? forwards.

are very prominent. In the ulna backwards and the

radius forwards the arm is greatly increased in its antero-

posterior diameter.

In dislocation of the radius alone, luhether forwards, l>ark-

wards, or outwards, the head of the bone is felt to roll in

its abnormal situation, in front of, behind, or external

to the external condyle on pronating and supmatmg the

hand. The first of these forms (Fig. 128) is the most

common, and in it the forearm cannot be flexed beyond

a right angle, in consequence of the head of the bone

striking the humerus.
In dislocation of the ulna bad-wards the forearm is pro-

nated and shortened on the ulnar side, and the olecranon

projects backwards, but the head of the radius is felt m
its normal situation.

Diitfjnosis.—In moderately thin subjects when seen soon

after the accident, attention to the above signs will

generally enable the Surgeon to make a diagnosis ; but

in a few hours the parts become so obscured by swelling

about the joint, that it maybe impossible to make out the
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naturo of tlio injury till it has Hubsided. In all cases of
m,iury of the elbow the relation of the points of bone toeach other should be carefully compared with those of theunmjurod side, and the relative position of the olecranon
to the condyles should be determined (see FraHnrf of th,
lower end of Hie Humerus). '

'
•

Treatment.—l-hQ reduction of the common form of dis-
iocation of hoth hones hackiuards is generally easily accom-phshed in recent cases by pressing with the knee in thebend of the elbow on the upper part of the radius andulna to disengage the coronoid process; whilst forcibly
but slowly flexuig the forearm. As soon as the coronoid
proces.s is freed from the olecranon fossa, the mu.scles
generally draw the bones suddenly into position Pressure
upon the humerus by the knee, as recommended by some
shou d be avoided, as it locks the coronoid process more
tightly m the olecranon fossa. If necessary, an ance'^-
thetic should be given. In long-standing cases adhesions
must be broken down by forcibly flexing and extending
the forearm, and extension may then be made either by the
knee or by an assistant puUing on the wrist, or if tllis is
insufficient, by the pulleys. SLx weeks is the period
usually given as the time beyond which it is inexpedient
to try and reduce the dislocation. This rule, however
admits of some latitude. Thus, an attempt at reduction'
when the movement is fairly good, even after less time
has elapsed, may be unwise

; while, on the other hand, itmay sometimes be made with advantage, especially where
there is much rigidity, even at a later period. In disloca-
tion of the radius alone, extension should be made from
the hand (so as to act solely on the radius), whilst the
elbow-joint is grasped, and the head of the radius pressed
into position by the thumb in a forward or backward or
inward direction, according to the variety of the disloca-
tion. In the other dislocations slight "modifications of
these methods are required, and will be suggested bj- a
knowledge of the anatomy of the joint, and a correct
diagnosis of the nature of the displacement.
A/ter-irentment.—The joint .should be placed on a splint

and the arm in a sling, and evaporating lotions or ice
ap])lied to prevent inflammation. Passive movements
should be cautiously begun about ton days or a fortnight
after the injury.

('om]>lirations.~\. Fracture of {a) the coronoid jirocess
;

{h) the olecranon
;

(r) the neck of Ihe radius ; (</) the
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lower end of tlie humerus ; and (0 the condyles of the

humerus; 2, separation of the lower epiphysis of the

h merus 3 wiund of the joint ; 4, lacemtion oi the

main artJry ; and o, injury of the ulnar or other nevye

Treatment of compound dislocation of the dbow.^\y hen

the patient is young-, the ^ound small, the laceration and

bruising of the soft parts but slight and the bones are

tininiured, the dislocation should be reduced, and the case

treated as a wound of the joint. Otherwise excision of the

joint, or, in severe cases, amputation, must be practised.

DisLOC VTiON OF THE WRIST is very rare, ihe carpus

with the hand may be displaced either backwards or

forwards In the dislocation backwards, which is the

more common variety, the carpus forms a projection on

the dorsal surface of the wrist, whilst the ends of the

radius and ulna project on the palmar surface. it

resembles CoUes' fracture, which was formerly confused

with it In the dislocation the styloid processes of the

radius and ulna are on the normal level, and are nearer

the knuckles than is natural, and there is no crepitus.

rrea<?neft<. — Reduction is easily effected by nmkmg

extension on the hand and pressing upon the displaced

bones The forearm and hand should then be secured to

a splint, and passive muvemcnts begun early to prevent

Dislocation of the lower end of the radius

FROM THE ULNA may be produced by a violent twist of

the hand. When the twist is in the direction of prona-

tion, the radius is cUsplaced forwards ; when of supination

backwards. The former is the more common, ihe hand

accompanies the radius, and the styloid process of the

ulna projects prominently in the opposite direction and

has been sometimes forced through the skin. Treatment --

Whilst making extension from the hand, manipulate the

bone into position and retain it there by a compress and

splint.

Dislocations of the carpal and metacarpal

BONES are very rare. Their diagnosis is usually obvious.

The phalanges of the fi ngers may he dislocated backwards

or forwards. Reduction is easily effected by extension

and manipulation.
, , ,.

Dislocation of the metacarpal lone of the thumb irom the

trapezium may occur in a backward or forward direction,

and is easily reduced by extension or pressm-e.

Dislocation of the first phalanx of the thnmh from the
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metacarpal bone is of more importance. The phalaiixnearly always displaced backwards
; the shortemniTf thethamb and the pro.iections of tlie base of the p^ahSax andhead of the metacarpal bono ^ovvp im- ;J r

Eednction is often veiy diflic'.lt: oracSn.ntftfheTd
sert?ons"o?r;^ 'T^^ ^^^^^^^^ the two nseition. oi the flexor brevis polhcis by which its neck is

Fig. 129.-Di,slocrttion of the thumb backwards at the metacaroo.
phalangeal joint. (After Agnew.)

tightly embraced. (Fig. 129.) rrm;„,e«i._Press the meta-carpal bone well into thepalm of the hand to relaxthe flexor
brevis pol icis, and bend back the first phalanx on the
metacarpal bone until the extremity of the thnmb points
towards the wnst, thus forcing the base of the phalanx
wedge-wise between the two insertions of the short flexor
iSlext flex the phalanx while an assistant, by placing histhumb behind its base, prevents it slipping back. The
liead ol the metacarpal bone will now probably slide into
its place between the two insertions of tJie flexor brevis
pollicis, which are forced apart by the wedge-like action
of the ba.se of the phalanx, deduction may sometimes be
accomplished by extension, e.g., by the clove-hitch, or if,
at hand, by the Indian puzzle-toy or the American for-
ceps—a method, however, le,ss scientific than that of
manipulation, and one wliich seldom succeeds if the other
tails, rhose means failing, the insertion of the flexor
brevis polhcis may be divided subcutaneously, or hooked
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aside after the method of Professor Humphrj-. As a last

resource, the joint may be cut down upon, the bands
resisting reduction divided and the bone rejDlaced, or the
joint may be excised, or better, left alone, as very fair

movement will, as a rule, in time be gained.

Fractures of the Upper Extremity.

Fractures of the clavicle are divided into fractures

of— 1, the shaft; 2, the acromial end; and 3, the sternal

end.

I. Tlie shaft may be fractured by direct violence, or,

as is more commonly the case, by indirect violence, such

Fia. 130.—Greenstick fracture of the clavicle. (Holmes' System.)

as a fall upon the arm or shoulder ; more rarely by mus-
cular action. Situations.—When the result of indii-ect

violence or muscular action the bone is generally broken
near its centre—its weakest part. When due to direct

violence, the bone will break wherever the force is ap-
plied. Nature of the displacemeid.—The inner fragment,
although it appears raised in consequence of the depres-
sion of the outer, is not displaced, being held in position by
the sterno-mastoid and the rhomboid ligament ; the outer
fragment is drawn downwards, forwards and inwards by
the weight of the arm and the contraction of the pectoral
muscles. The signs in an adult are usually very evident.

The inner fragment projects prominently under the skin
;

the shoulder droops forwards and downwards ; the patient
usually supports his elbow with the sound hand whilst he
inclines his head to the fractured side to relax the steriao-

mastoid. In a fat child, however, especially when the
fracture is of the greenstick variety (Fig. l-'iO), which it

often is in children, the signs are less evident ; indeed
surgical aid is often not sought until the mother's atten-
tion is called to tlie part by the presence of a lump formed
by the ensheathing callus. Union generally occui's in
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if %Z,''"'f'
'^J"l'!>'cn and five in adults. Treat-

1T\T ^^''I'^turo IS easily reduced l)y drawin- back the

n apposition. Ilence the numerous bandaL'es and anni•a us that ha.-e been from time to time empwS
It IS important to_ avoid deformity, rest on the bar^k for !fortnight is essential

; otherwise the patient n ay bo allowedto get about with his am bandaged to tL ^dfand the

oi_ stiappmg. Of the many plans the following may b!

.1. 'S'ay,V,s ,„,e<Aor?.-Take three pieces of adhesive stranping about three inches and a half wide, and long eno
'^

to surround the arm and afterwards the bodv. Stitch onepiece, with he_ adhesive siu-face outside, looselv roundthe arm on the injured side at the insertion of the deMmuscle Draw the arm forcibly backwards to put theclavicular portion of the pectoralis major on the 5 etch

frontT?he^th''^"^^^""f
^""^^ ^^^k and lound theliont of the thorax, and sew the end to the part whichcrosses the back (Kg. 131). Fix one end of he Mcondstrip of plaster to the sound shoulder; caiTy it obliquelyacross he bac . beneath the elbow (which sho^ild be pushedforwards) of the injured side, a slit being made to receivethe olecranon

;
bring it upwards in front of the chest, andfasten It to its other end over the sound shoulder fFigs U2and 133). A third strip may be carried round the armforearm and thorax to keep the others in place. The firststrip acts as a fulcrum

; whilst the second bvdi-awing theelbow forwards, orc;es the upper end of the humeri!

tTe'shtlt^iS;^'^^^^^^^^ ^"^^ '^'^-^ ^-^P'^

2. miis's method consists briefly in the use of an axillarvcrutch supported by two straps, the one romid the chesttne other passed over the sound shoulder. The chest
strap also encircles the arm and holds it finnlvto the side.
I he forearm is further supported by a sling.

'

_

.3. TJw arii/ar?/ pad and hnnda<ic.-^^[anx sureeonssimply place a wedge-sha]ied pad witli the base upwards
111 the axilla, and thou bandage the arm to the .side with
the elbow well raised. If the pad is use,], care sliould betaken m bandaging lest the axillarv vessels or nerves are
compressed, and n^dema, ].ain, or "even i^angrcne of thearm be tlin consequence.
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Fios. 13], 132. 133.—Sayre's method of treating fractured clavicle.

(After Agnew.

)

II. Fracture of the acromial end of the clavicleTaa.j occui*

either internal or external to the coraco-clavicularligaments.
In the former situation there is very little displacement,
the fragments being held in position by the above-men-
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^^rifc'"'*'; ?T' "'^l^^^^^' ^'^'i P«««ibly a slightgap, will servo to distmgu sh it. When evfprnol f^ f

i

the body; 2 the neck; 3, tlie acroiiion : 4 the comcoidprocess; and 5, the glenoid ca^aty.
coiacoid

1
.

i'Vac^i^-e ioc^y is nearly always caused by directviolence. It may be star-shaped or transverse, or'^t may
run vertically or obliquely
through the spine

; but com-
monly it is limited to the
mfraspmous fossa, and fre-
quently the angle is alone
broken_ off. The displace-
ment is not usually very
marked, as the fi-agments
are well covered with mus-
cles. ,Signs.~On fixing the
angle of the scapula with
one hand, and raising the
arm, crepitus and pain may
be elicited. C)u rimniug the
fingers along the spine and
down the posterior border,
some irregularity may be

1 1 ,
f^etected when these narts m-p

r? It' t'o'"^
°" fragment naybe felt to move on each other. 7V«,^;«,»^-Little canbe done beyonx confining the scapula bv strapping ana bandage to the chest, and restraining' the mitions ofthe arm by bandaging it to the side

iJn ^r"lt"'' By this is understood fractm-e

0 S t .e'l'ff^"'''
the coracoid!so that tJio latter process is separated with the glenoid

(1 ig. ] .i-^
)
though It IS stated by some not to occur. The

tZs^ ^r ^'^''I-^^^"^
•-'^^'•'•^'-•i t" this iniury rj emb ethose of d.slocat.on of tlie humerus downwards. The

Frci. 134.— Fracture of the
neck of the scapula,. (Guv's
Hospital Museum.)
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deformity, however, is said to disappear on pressing np
the elbow, when crepitus can be elicited, and to reappear

on removing the pressure. The treatment recommended
is to raise the elbow, and maintain the parts in their

restored position by a bandage.
3. Fracture of the acromion may occiu' at any situation.

Cause.—Dii'ect violence, such as a blow or fall on the

shoulder. Nature of the displacement.—The outer fragment
is drawn downwards by the deltoid, leaving a gap between
it and the rest of the bone. Symjitoms.—Pain, flattening

of the shoulder, presence of a gap on drawing the finger

along the spine, acromion, and clavicle ; and crepitus on
raising the arm and thus bringing the fragments into

apposition. Union.—When near the tip the union is

fibrous ; when near the base, it is said to be bony. Treat-

ment.—Eaise the elbow so as to relax the deltoid, and fix

the ann to the side by a sling and bandage, protecting the

parts by a gutta-percha cap moiilded to the shoulder.

Some employ an axilla-pad.

4. Fracture of the coracoid 'process may occur either near
the tip or near the root. The cause is usually direct vio-

lence, such as a kick or fall on the shoulder. Nature of the

displacement.—When the fractiire is near the tip the distal

fragment is di-awn downwards by the biceps ; when near
the root it is held in position by the coraco-clavicular

ligaments, and but little displacement occiu's. Signs.—
Bruising and pain over the situation of the coracoid. On
placing the finger on the tip of the coracoid some altera-

tion in its relative position may be made out, and crepitus

elicited by moving the arm. Treatment.—The forearm
should be flexed to relax the biceps ; the arm and forearm
bandaged to the side ; and a cap of gutta-percha placed
over the shoulder.

5. Fracture of the fjlenoid cavity is rare. At times it

occurs in connection with dislocation of the shoulder.
The humerus. Fractures of the humerus are divided

into fractures of 1, the upper end; 2, the shaft; and 3,

the lower end.

1. The upper end of the humerus.— Varieties.—
A. IntracajDsular, or fracture of the anatomical neck.
15. ]'jxtracapsular, or fracttu'c of the sru'gical neck. C.
.Separation of the upper epiphysis. D. Fracture of the
greater tuberosity.

A. 'The intracupsidar fracture may be impacted or
non-impacted. When i'mpacted the upper fragment, or
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there i. gene»>ly some .ioen "o ontrro^tl'TS
of rotundity of the .shoulder-
slight shortening of the arm •

inabilitj^ to feel the whole of
the head m the glenoid cavity
and crepitus on firmly grasp-
ing the head and rotatiu'- the
shaft. Method of union.—Yi-
brous or bony, often with excess
of callus and impainuent of
movement of the joint. Trmt-
/Me«<.—Apply a leather or poro-
plastic shield to the shoulder
and outer side of the arm, rec-
tifj'ing any disidacement in-
wards by a pad in the axilla,
liandage the arm from the
fingers upwards to jirevent
swelling, and confine it to the
side of the chest without raisin «•

the elbow. When the fractui-e

.

is impacted do not disturb the
iassive movements should be begun earlv

Fig. 1 3.5.—Extracapsulai'
fractui-e of the luimerus.
(After Gray.)

fragments. ^

(in about three weeks),

fo,^;
J^;^^'-«cap^«/^'r /r«ciKr. is the most commonfoim of fiactiu'e about the shoulder. It may, like themtracapsular variety, be impacted or non-impacted butwhen impaction occurs it is the lower fragment' thas dnven into the upper, i.e., the naiTower shaft betweenthe broader tuberosities. C'a...._Generally direct vio-lence. Nature of the displacement.-T\y^ upper fragment isdrawn outwards by the three muscles inserted the

y he deltoid and niwards by the three muscles insertedinto the bicipital rulges (Fig. 1^5). Si,jn..~Vainswe hng, and impaire.l movement; marked shortenin.^o the arm; projoct.on of the rough end of the lowe?
fra,gmcnt, usually below the coracoid

; and increased-nolnhty ol the arn, to the surgeon. ( )n rotating the arm
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the head remains motionless in the glenoid cavity, whilst

on extension crepitus is felt. In the impacted form the

signs are very obscure, and principally negative. Thus,
there may be deformity, slight shortening, and impaired
movement ; but there is no crejjitus, unless unjustifiable

force is used. Union is generally bony. There is often

much impairment of movement, in consequence of inflam-
matory thickening, and sometimes paralysis of the deltoid,

from the involvement of the circumflex nerve in the
callus. Treatment.—Similar to the intracapsular form.
Place a pad in the axilla, and a poroplastic shield over
the shoulder and outer side of the arm. Support the
hand in a sbng, but do not raise the elbow, in order that
the weight of the arm ma}^ act as an extending force

to overcome the upward displacement.
C. Fracture through the greater tnberosltg is the result of

great violence, and is very rare. Nature of the displace-

ment.—The humerus is drawn inwards beneath the cora-
coid process by the muscles inserted into the bicipital

ridges, and the greater tuberosity backwards by the three
muscles inserted into it. Signs.—The shoulder is greatly
increased in breadth; a vertical gap may, perhaps, be
made out between the tuberosity and the head of the bone

;

and on ajsproximating the fragments, crepitus can be felt.

Treatment.—Endeavour to bring the fragments into con-
tact and to keep them so by an axillary pad, strapping
and bandage

;
apply a shield over the shoulder, and

confine the arm to the side.

D. Separation of the upper epiphysis can only occur in
patients tmder twenty-one years of age. Nature of the

displacement.—The upper fragment, which includes the
tuberosities, is drawn outwards by the three muscles
inserted into the grpater tuberosity, and the lower frag-
ment upwards by the deltoid, and inwards by the tkree
muscles inserted into the bicipital ridges. The signs
arc similar to those of the extracapsular fracture, save
that the proj ecting end of the lower fragment is smooth
and rounded in place of being rough and uneven, and
pscudo-crepitus, instead of l)ony crepitus, is elicited on
extension and rotation of the arm. Method of union.—
Usually bony, but with much less production of callus,
and conscqiicntly less impairment of movement than
in other fractures of the upjier end. Treatment.—Like
that of fracture of the surgical neck.

'1. The shaft of t]ie humerus may be fractured
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uppoi half. Causc:s.~Du-ect or indirect violent rar^lv

W^l ±i"\fui'6 IS transverse little displacement occm-s •

ImlnZ '^'^T''
i'^-omcnts have a tendencv o

fh i k l VT^^"'?"^^"-
to muscular action, although

When^rr ? ^"^^^^r^ted by the weight of the arm.

the ™nev ^ I'
'"^'7^ «^ the deltoidthe upper fragment is drawn inwards by the musclesmserted into the bicipital ridges

; whilst the lowc° f?alment is drawn upwards by the biceps and triceps andoutwards by the deltoid. When below the deltoW' the

SwerS'"' ^V'^"""
^^'t^^t mulSandthe lowei fragment upwards and inwards by the bicepsand tricep,s^ usually obvious, viz., pain, preter-natural mobility, and generally deforn^ityaM shortLiiig,-

whilst crepitus is readily obtained. Method of union -
Generally bony

; but it is one of the most common situa-
tions of unimited fractui-e. Treatment.-Vl&ce the ai-m andforearm on an mside rectangular splint with thi-ee short
splints to the hiimerus, one iu front, one behind, and oneon the outer side. Or, apply four short splints to thehimierus and support the forearm by a sHng leavin- theelbow free, so that the weight of the arm may act as anextending force. The splints should be worn from amonth to five or SIX weeks. The fingers and fore-armmay often with advantage be bandaged to prevent oedema.

• Vi,- -^"T^ »
^"^^ ™^ HUMEKus. - Eractm-esm this situation may be cH^ded into («) transverse

Iracture; separation of the epiphysis; (c) T-shaped
iractui-e; {d) fractm-e of the condyles. Of these the
transverse when above the condyles, the separation of the
epiphysis, and the fractiu-e of the tip of the internal con-
dyle, iLYQ cxtra-capsular; the others involve the joint
tause.—Ml varieties are generally the result of dii-oct
violence, such as falls upon the bent elliow.

(a) The transverse fracture may be above or l)olow the
condyles

; in the former case it is extra-, in the latter in-
tracapsular. Nature of the dis],lacemeni. — Tho lower
fragment, together with the bones of the forearm ai-c
drawn backwards and upwards behind the upper fragment
by the tricei)s, whilst the lower end of the iippcr fragment
projects in front of the joint (Fig. AVyH,* —The
forearm is shortened and generally'bent more or less at a
right angle to the arm

; the olecranon jirojects posteriorly;
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and the lower end of tlie npjier fragment forms a pi'omi-
nence iii front of the joint. These" signs are simihxr to
those^ of dislocation of the radius and ulna backwards.
The following differences presented by the two injiuies
should serve to distinguish thom

; although when not
seen immediately after the accident the condition of the
parts may be so obscured by swelling that an accurate
diagnosis cannot be made till the inflammation has sub-
sided. Thus, in fructure~l, the deformity is readily
reduced, but reappears on re-
movincj the extending force

;

2, crepitus is obtained on re-
duction

; 3, the condyles bear
normal relations to the ole-
cranon

; 4, the distance between
the acromion and external con-
dyle is less than on the sound
side

; 5, the prominent lower
end_ of the upper fragment
projects above the crease at
the front of the elbow. In
dislocation, on the other hand— 1, the defoi-mity does not
reappear when reduced

; 2,

there is no crepitus
; 3, the

distance between the condyles
and olecranon is increased

;

4, the distance between the
acromion and external condyle
is the same on both sides; and
o, the prominent lower end of the humerus projects helow
the crease at the front of the elbow.

(b) Separation of the epiph7jsis.—The signs are similar
to the above, but the patient is under twenty- one years
of age.

(() T-shaped fracture.—In this there is a transverse
fracture above the condyles, combined with a vertical
or oblique fracture extending between the condyles into
the joint. >S'/(//(.s.—Similar to the transverse fracture,
except that the cf)ndyles move on one another as well as
on the shaft, and the distance between them is increased.
These signs, however, are often obscured by great effusion
in and around the joint.

(ri) Fracture of 'the condyles.—The projecting internal
condyle may be broken off without implicating the joint;

Pre. 136.—Fracture of the
lower eud of tlic liiuueiiis.

(After Gray.)
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or the fracture may extend obliquely tkrougli either
condyle and the contiguous articular sui-face into the
joint. Cunse. — Generally direct violence. Bi<jns. —
Mobility and crepitus on grasping the condyles, and on
flexing and extending the i'orearni when the internal
condyle is fractm-ed, and on ])ronating and supinating the
hand -when the external condyle is fractured.
Method of union.—Tha extracapsular varieties unite by

bone, the intracapsular by fibrous tissue. In the T-shajied
fracture the transverse portion unites by bone ; the vertical
or oblique, i.e. , the portion inside the j oint, by fibrous tissue.

Treatment.—li there is much swelling, and you cannot
be quite siu-e that there is no dislocation, place the limb on
a pillow, or better, on a .Stromeyer's cushion, and apply
cold in the form of lead lotion or"^ice, till the swelling has
subsided. Subsequently reduce the fractm-e, and place
the arm and forearm on an angular splint or on a bent
anterior splint, or in Bavarian plaster, moulded leather,
or poroplastic felt splints. Passive movements of the
elbow should be begun early. Where the internal condyle
only is chipped off, the angular splint should be placed'on
the outer side of the arm. In the other forms it is usually
ai)23lied to the inner side.

The liADius .vnd ulna. C'a/'se.—Generally direct
violence, when each bone breaks in the same transverse
line at the spot where the force is applied : occasionally
indirect violence, as a fall on the hand, when each bone
generally breaks at its weakest part— the radius in its

upper third, the ulna in its lower third. Nature of tie dis-

placement.—The upper fragment of the radius is drawn by
the pronator teres towards the upper fragment of the
ulna, which in consequence of its hinge-shaped articula-
tion Avith the humerus is not displaced. The lower frag-
nieiits are dra-mi towards each other by the ])ronator

quadratus. Hi</n.s.—Oljvious deformity, crepitus, itc.

Treuiinerd.—Plex the elbow to relax the muscles : reduce
the fractiu'e, and place the forearm in well-padded .^])lints

with the thumb uppermost. In this position the bones
are midway b(;twecn pronation and supination, and jiarallel

to one another. There is, consequently, a good interval

between them, and the danger of the radnis becoming
united by callus to the ulna, as in Fig. -l.'i, is .avoided.

iJui'ing pronation the radius crosses tlie ulna. Were the

f cacture set Avith the l)ones thus in contact, Ihe lisk of

\\u:\v uniting Avould be great. The splints should reach
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bioadei than the forearm so that the bones may not be

to mterosseous pads are not necessary. The patient should

nd tho bn r 1^°^"-. «wemng- may occtS

w-n fo, nbn''f "''^'".f
loosening. The .splmts must be

Wrs . rfr T"?' ^^'^ i^'^'^'^^*^ movements of theHiigeib practised early to prevent stiffening

in chilTem
radius and ulna is common

The BADius.--rmctui'es of the radius may involve

fi"e) ' '
l"^*^^' (Cones'

Tf L ^^'^ '^'^^ ^^^^ ''"'^'''^ i« occasionaUy fracturedIt may be known by crepitus, and by the abseL of move-

Fk;. 137.—Fracture of tlie nuliiis. (After (ir;y.)
'

alpa^r-'splinl'""
^'^^^^^^ on an

.
2. The shaft of the radius may be fractured by direct ormcbrect violence Uoth fragments are drawn to™ls theulna the upper by the pronator teres, the low™v thepronator quadratus. (Fig. 137.) r.e«<»,e«^.!^SimiL tothat of fracture of both bones.

'^imuai to

fj\ ^Zt"'\' f'^^^ radius (Colles^ frac-.,e).-The bne of fracture generally runs transveSvabout three quarters of an inch above the articularsurface 0 the bone C'a«.e.-Falls on the paint of tthand It IS more frequent in the old than in the youn<?and IS especially common in elderly women. ^Nattreof the displacnncnt.^Homotimes theio may be no rlSplacement, but generally th.,. lower fra. frn.f ^ fi !thand is so displaced that the art cularsmSe tlfslnwards, and slightly backwards and outSs £ ^7 o"fdownwards, forwards and inwards. This amSn o

G 0 2
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Mr. E. W. Smith, is duo to the action of tlio HUjiiiiator
loiiguw, tlie extensors of the tliuml), and tlie radial
extensors of the carjius. liy others it is Ijclioved to he
due to the impaction of the upper fraj^ment into the hjwer,
a condition frequentlj^ met with in specimens pi'cserved
in mnseiims. Occasionally the lower fragment is disjjlaced
forwards in consequence of falls on the hack of the hand.
Comminution of the lowerfragment with involvement of the
wrist-joint frequentlj' occurs. Signs.

—
"Very characteiistic.

On the_ hack of the wrist, just ahove the joint, there is

a prominence caused by the backwardly displaced lower
fragment, and above this a slight depression ; whilst on the

palmar smiace there is a
prominence caused by the
lower end of the u])per

fragment, corresponding
to the dorsal depression,
and below this a depres-

Fin. 1-38.—CoUes' Fracture. (St. sion corresponding to the
Bartholomew's Hospital Museum.) dorsal prominence. Pro-

nation and supination are
lost, the hand is deflected to the radial side, and the
lower end of the ulna is j^rominent. The deformity is

well seen in Fig. 138. These signs are similar to those of

dislocation of the carjras backwards. The following points
will serve to distinguish the two injuries:

—

In fracture,

1, the styloid process of the radius is on a higher plane
tlian that of the ulna; 2, the distance from the internal

condyle to the tip of the styloid process of the radius is

less than on the sound side ; 3, there is crepitus
; 4, the

deformity, when it can be reduced, has a tendency to

return if the extending force is relaxed ; and, 5, it is very
common in the old, and occurs from slight causes. In
dislocation, on the other hand, 1, the styloid process of the

radius is on a lower plane than that of the ulna : 2, the

distance from the internal condyle to the tip of the styloid

process of the radius is the .same as on the sound side

:

3, there is no crepitus; 4, the defonuity when reduced
has no tcndencj' to return when the extending force is

I'claxed
;
and, o, it is usually the result of gi'cat violence,

and mnvv. fi'equently occui-s in the young than in the

old. 'J'rcdinwnt.—A I'ter rcdiu'ing the fractui'o as thoroughly
as possible n-jiply two ordinary forearm splints, taking
care that the anterior one does not reach beyond the

heads of the metacarpal bones, and ])lacc a pad be-
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neath the wrist to restore the lost concavity of the front
of the radius. Practise j^assive movements from the
third day, as in this form of fracture the tendons, where
they cross the back of the radius, the seat of fracture,
are apt to hecome adherent to their grooves. This is the
almost invarial>le method of treating C'olles' fracture at
St. Bartholomew's Hospital, and is attended with excel-
lent residts. If preferred, (iordon's (Fig. i;59), Carr's,

Fiii. 139.—(iorJoii's sijliiit ^or Colles' fracture.

(Uordon'.s Fractures.)

Hawkins', or Bond's splints may be used. The pistol-
shaped spUnt introduced by Niilaton, and justly condemned
by Sir James Paget as so frequent a cause of stiff wi-ist
and fingers, should on no account be used. Eemove the
splints in aliout four weeks, and employ shampooing,
friction with stimulating liniments, &c., till any stiffness
of the joint or fingers that remains has disappeared.

Separation of iJie loiccr qyiplii/sis may occur in young
.suljjects and resembles Colles' fracture.'

The ULJfA.—Fractures of the ulna may be divided into
fracture of— 1, the olecranon; 2, the coronoid process;
and 3, the sliaft.

1. The ohr,anon may 1)0 fractured in a transverse or
oblique direction. Tlie oll)ow-joint is always involved,
except when the fracture is through the tip of the process
only. Cause.—pivect violence, as a fall on the point of
the ell)ow, or violent action of the triceps muscle. Nature.
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of the thspJacemrnt (Vig. 1 JO).—Tho detached fragment is
usually widely separated IVom the rest of the hone hy
the triceps

;
l)iit when the periosteum and tendinous ex-

pansion of the tricei)S covering tlio olecranon is not torn
and the iracture is very ohiique, litth; or no displacement
occurs ,S'/,r//,.s.—Hwelhug from ellusion of blood, and
later of serum, into the joint

; inability of the patient as
a rule to extend his arm ; and generally, the presence of
a gap between the fragments.—ifei;/io(Z of (/w/on.—Usually
fibrous; but when the separation of the fragments is
slight, it may be bony. Treatmeut.—Uace the elbow

Fro. 140.—Fracture of olecranon. (Listoirs Surgery.)

in a position of sJitjht flexion on a jointed .splint, and
apply evaporating lotions till the swelling has sub.sided.
An attempt may be made to bring down the detached
fragments by strapping and a bandage. Passive move-,
ments .should be begun early to prevent ankylosis (seventh
day, Hamilton). Many advise that the arm .should be
imt up in f all exten.sion ; but this is objectionable, as it

causes the olecranon to form an angle" with the shaft.
Mr. Heath on the other hand strongly recommends flexion
of the arm to a right angle.

2. T/ie coronoiit process of the. ulna, except in disloca-
tion of the ulna and radius backwards, is rarely fractured.
It is said at times to occur from a violent contraction of
the brachialis anticus muscle, fiigus.—AA'hen fracture of
the coronoid is present in dislocation of the radius and
ulna backwards, the dislocation is readily reduced but
immediately returns on relaxing the extending force.
When fracture of the coronoid is not ]ircsent. the dis-
location is more diflicult to reduce ; Init m Iicu once reduced.
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has no tendeucj^ to recur. Treatment,—After reducing
the dislocation, i^Lxco the arm in a flexed position on an
inside angular splint. ]5mploy passive movements early.

3. The shajt of the ulna is occasionall)^ fractiu'ed without
implication of the radius, daitse.—Direct violence. Nalun-
of the displacement.—The upper fragment is not displaced,
being held in position by its hinge-shaped articulation
with the humerus. The lower fragment is drawn towards
the radius hy the pronator quadratus. Sifjns.—It is readily
detected by running the finger along the prominent pos-
terior border of the Ijone, when a gap or irregularity is

felt, and by crepitus on movement. Treatmevt.—Similar
to that of fracture of the radius.

The carpus, metacarpus phalanges.—Frac-
tures of these bones require no special mention. Thej^
may be diagnosed by the deformity and crepitus. Eest
for a few weeks on a splint, followed by passive movements
to prevent stiffness, is all that is generally necessary.

INJURIES OF THE LOWER EXTREMITY.

Bruises or contusions, burns, scalds, and frost-
bites of the lower extremity call for no special mention
beyond that bruises about the hip and ankle may be mis-
taken for fracture, and that a contusion of the limb may
be so severe at times as to terminate in gangrene.
Sprains of the ankle and knee are very common.

Pain, inalnlity to bear any weight on the linib, effusion
into the joint or the sheaths of the surroimding tendons,
and later, ecchymosis of the skin, are the usual signs. A
sprain of the ankle, when there is much swelling, is often
difficult, and sometimes impossible, to diagnose from a
fracture, and should then l)e treated as such. For a,n

ordinary sprain alisolute rest should be enjoined, and
cold or evaporating lotions or a wet bandage should be
applied.

_
When the swelling has subsided, the part may

be put in a plaster-of-Paris liandage or in a poroplastic
splint for some weeks, and then shampooing and passive
movements employed if any stiffness l)e left.

PiUPTURE of muscles AND TENDONS, either as the
result of external violence or of sudden and spasmodic
contraction of the muscle, is not infrequent in the lower
limbs. Here, only rupture of the plantaris or Achilles
tendon retiuires special notice. It usually happens in
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men beyond the middle period of life without any evident
cause It IS attended with a distinct .snap, and a feeling
as if the part had been struck, followed by pain and
sometimes by ecchymosis and inability to raise theherd
i reateeH^.-Aplaster-of-Paris bandage should be applied
with the foot m the extended position to aj.proximate the
ends of the ruptured tendon. If a heel is made to the
plaster case the patient need not lay up. The plaster
case should be worn for two or three weeks

Dislocations of thr Loiver Extremity.

Dislocation of the hip.—This injury is much less
common than dislocation of the shoulder," a fact readily
explained by the .strength of the capsular ligament, the
depth of the acetabulum, and the powerful muscles by
which the joint is surrounded. It occurs, however
more frequently than might be expected, owing to the
powerful leverage which, from the great sti-ength of the
femui- and length of the leg, is brought to bear upon the
joints m falls upon the knee and foot with the limb
extended and abducted. Dislocation, therefore, as might
be inferred, is more commou in the yoimg and strono-

;

fracture of the neck of the femur in "the old and foebfe!
Ca?isc.—Dislocation of the hip, whatever form it may take,"
generally occurswhen the limb is abducted. In this position
the head of the bone presses upon the inner and lower
part of the capsule, its weakest part, and if any sudden
or great force is now applied to the other end of the lever,
the head of the bone may be forced through the capsule
at this spot into tho obturator foramen. Here it may
remain, or if at the time of the accident the limb is flexe'd
and rotated inwards as well as aliducted, it may be carried
round the outer margin of the acctalniluin on to the dor-
sum ilii ; or if the limb is extended and rotated outwards
as well as alxlucted, round the inner margin on to the
pubes. In rare instances, it would appear to'occur during
forced adduction of the limb, the head of the bone beiny
then driven directly backwards on to tho dorsum ilii. In
such a case, howevei', the rim of tho acctaliuium is gone-
raUy, though not always, sj)lintered olf at tlie same "time.

The Y, or ilio-femorcd !i(/(ni)ri)t plays so im])ortant a part
in dislocation of tho hip that its attachments should bo
briefly con.sidored before studying the varieties of tliis
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dislocation. It consists of a thickening of the front of

the capsular ligament, and is attached above to the

anterior inferior spine of the ilium, and then divides into

two branches like the letter Y inverted. The outer branch

is inserted into the upper part of the anterior trochanteric

ridge ; the inner branch into the lower part of that

ridge. It is exceedingly strong, and will bear a breaking

strain of from 250 to 7oO pounds. Both branches limit

extension; the outer branch rotation outwards as well.

The whole ligament therefore is tense during extension

and rotation of the limb outwards ; relaxed during flexion

and rotation inwards.

Varieties.—Dislocations of the hip are divided by
Bigelow into the regular, in which one or both branches

of the Y ligament are intact, and the irregular, in which
both branches are ruptured. In the former the signs are

constant, as the untorn branch of the Y ligament compels
the bone to take a certain definite position. In the

irregular the signs varj^, as both branches of the Y being

ruptured, the control which it exercises over the position

of the bone is lost. Our attention here will only be

directed to the regular dislocations. Of these Bigelow
describes seven, the first four of which are commonly
known as the classical dislocations of Sir Astley Gooper.

Cooper's Glassieication". Bigelow's CLASsmcATiOiSr.

Dislocation on to the
}

dorsum ilii
\

Dislocation into the

)

sciatic notch
)

Dislocation into theob-
/

turator foramen
\

Dislocation on to the /

pubes
S

A. Eegular One or both
branches of Y entire.

= 1. Dorsal

= 2. Dorsal below
the tendon

= 3. Thyroid and
downwards

= 4. Pubic and sub
spinous

5. Anterior ob-

lique /

(). Supraspinous

Everted dorsal

B. Irregular.

Both
J)ranches

of Y
entire.

of

Outer
branch

Y
ruptured.

J?oth bran-
ches of Y ruptured.
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Ar/e/oz. -This IS tlio most common ibnn of disWationof the h:p. The head of the hone is thrown uptt^s a J

tToV
ilium, tfc'artL"^

.suitace of the head h,oking l.ackwards, and the ^n-eattrochanter forwards. Tlie capsuhir ligament is genrfal Ivruptured at ,ts ower and inner part, sometimes poSorioH :

and the round hgament is usually torn. The Y li-amom
IS unmiured, the external hranch preventing e^^ SonThe glutei muscles are raised from the Hium by the headof the hone which is always situated ahove the tendon of

hppn S'"'''^'' ' •
-^^^ ""^^'^ ™tators havebeen found variously lacerated or torn fi-om their attach-ments Brgns (Fig;. 141).-The limb is slightlv flexedadducted rotated inwards, and shortened, so "that" thelower end o the femur crosses the lower third of theopposite thigh, and the great toe rests on the instep of the

opposite foot. The head of the bone, at least in thin sub-
jects, can be felt m its abnonnal situation on rotating thelimb. The great trochanter is above a line di-awu from

r,n?^f''n/'fr
ff^o^./ii'-ic '^Pi'ie to the most prominent

%t ia.?^
*^^^™s^ty of the ischium {XeMo^^s line)

(ing 14,3); and the distance from the top of the threat
trochanter to a line drawn horizontaUv roimd the peh-ison a level with the anterior superior iliac spines (Druanfs
live) IS less on the injm-ed than on the sound side

-. Bishcation into the snatic notch {the dcrsal heh>r the
tendon of Z>'/^./o».).-The head of the bone escapes below
the tendon of the obtm-ator internus, and then ascends
behind it on to the surface of the ilium just in fi-out of
the sciatic notch, or on the jjyriformis as it emer-es from
the notch. The head looks backwards and the great tro-
chanter forwards, eversion being prevented bv tlie outer
branch of the Y ligament. The tendon of the obturator
internus winds over the neck of the femiu-, and is there-
fore the great obstacle to reduction. The capsule is "-ene-
ralljr torn below, the round ligament ruptured, the '^uteus
inaximus raised by the head of the bone, and one o^r more
of the external rotators are usuallv toi-n. The .Sn/^is (Fig
142) arc very similar to those of the former varietv

; but
tlie llexion, adduction, and rotation inwards are Ic"ss pro-
nounced. The lower end of the femur crosses the opposite
knoo, and the groat toe rests on that of the o]niosite foot
.Shortening with the limb extended is much less than in
the former vai'iety

; but with (lie limb (l,^x(>d it is much
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greater. This is shown in the accompanying diagram

(Fig. 144), and depends npon the fact that in the dis-

location on to the dorsum ilii the head of the bone in ex-

tension lies above the acetabulum, and when flexed at

Fii.i. 141.—Dislocation on Fio. 142.—Dislocation into

dorsum ilii. sciatic notch.

(Cooper's Dislocations.)

a right angle to the body on the same level as the
acetabuliim ; whereas in the sciatic dislocation the head
of the bone in oxten.sion is almost on the same level as the
acetabulum, but when flexed at a right angle to the body
lies considerably behind the acetabulum.

•i. Dislomtioii into ilir ohtnrator foramen [tlte thyroid
and downwards of JJiijehnn).—The head is displaced down-
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F,r;. M I.—Priatic .lisloentioii. a, Sliows slii;l)t shorlenin- in cv-
tciiiimg iios.tinn of limb

: //. shows .iiarl<cd sliorlenin.' in lioxo,!
position. (After D.'iwsoM, of Ohio.

)

wards on to the obturator oxterutis, wlicro it lios Piispondorl
by the Y hgameiit, and may remain oitlier just Iiolow the
aeetabubim, or bn carried sb'-Iitly inwards towards the
lierniiinim or outwards towards the tuberosity of the
Lscbinm. Tlic head of tlie bone generally looks sliHitly
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iuwards, ami tlie trocliauter outwards. The capsule and

round lio-anient are ruptured, tlie former at its Imver and

inner part. The glutei, pyrifornus, psoas aud iliacus,

Fig. 145.—Dislocation into ob- Fig. 146.—Difslocatiou on

tnvator foramen. the pubes.

(Cooper's Dislocations.)

obturator externiis, pectineus, and tlie adductor l)rovis are

stretcliod or sometimes torn. iSifjns (Fig. 145).—In the

more common form, viz., that in which the head is

displaced doTvnwards and a little inwards, the Hmb is

Jcngthened, abducted and slightly flexed, whilst the body
is bent forwards to relax the psoas and iJiacus, and as

there is usually some external rotation, the toes point
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«lj«litly outwards. The nM.-r.,- fi.. i , ,.

approaches the i^erintGum th, ,n ,

^-

'f'^
'^^^''^

neither eversion nor inveSn ^T ^^'"''^ ^'^'^

but marked flexion ' ^^^^^^^^tion nor abduction,

and lists below IWi^s t^^^^^^ '^r^" ^^^^-^"^'^

ramusofthepubesS o.mfon tT^ ,
"P™ the

just in front of the anreno, n? I'^^tmeal eminence
The head looks foiwaic s "d ,?^''""\«Pi^e (sab.spinou.

.

The capsule is o-enSl ' tm-J ?i
^^'^^tanter backward.,

ment ruptm-ec "
The V ^"i""^' ''^^i^

^"^^'^^ hga-
the evex-sion of the liU^or.r\'' '1^'''' '^^"'^ P^'o^ut-es

The psoas and ilfaeus with ho '"f '^"'^ ^^"-^^t^--

between them, are Le^p^ S
tbe anterior crural nerve

> bead of theb^ne £ f^^^jf"*^^
t^S^y over the

its inner side ^-.i 4 /'Th: ^shortened, flexed abduV"fp?l"
bmb is slightlv

the head of theW c^S^^
outwards f and

too rare to be ^es^^i^ert'^^^^l^fr' "'^

duced, however, on the dead bodv 'tZ.l ^i^

-^^-'^''''''

dorsal dislocation can be crverted nto tJ^by carrying the leg across tlie symiA^^mg the thio'h and brinc^iSio. ,-f i

"
^ torcibly evert-

iliiiiiilp
successful Ifponnf ,K 'T

'^PP 1^'' they are the most
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anaesthetic ; and these mtsthods will also often succeed in.

reducing cases of long standing after traction in the ex-

tended position, even with the pulleys, has failed.

1. Reduction hy inanipulution consists in relaxing the

Y ligament, the chief obstacle to reduction, and then by-

means of various movements of rotation, circumduction
and extension applicable to each particular variety of

Fio. 147.—Method of reducing Fig. 148.—Melliod of reducing

tlie dorsal and .sciatic disloca- the inibic and thyroid dislo-

tioDS of the liip by maiiipula- cations of the hip by inani-

tion, pulatiou.

(After Bigelow.)

dislocation, in making the head of the bone retrace its

steps I'ound the margin of the acetabulum, and finally

re-enter the acetabulum through the hole in the capsule

by which it escaped. To do this it is necessary to

know in what dii'ection the head of the bone looks in any
particular position of the limb—a point easily determined
by remembering that the articular surface of the head
looks very nearly in the same direction as the internal

condyle. It must be further remembered that bj^ rotation

is meant the rolling of the femur on its own axis ; that in.

outward rotation the anterior surface of the patella is

rolled out\\'ai'ds, and in inward rotation inwards ; that by
cii'cumduction is meant the revolving of the femur round
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the axis ot lis head, and that in this movement the
anterior surtaco ot the patelhi always looks to the front
l)uring the nianijmlation the patient should be idaced ui.on
his back on the floor, while the Surgeon with one hand
should grasp the ankle, and with the other the femur
or leg, and put the limb through the several movenients
required for the kind of dislocation. An assist;iut if
necessary, should fix the pohis. For the dislocation' on
the dorsum ihi and into the sciatic ludch the movements
are practically the same (Fig. 147). The limb should be
flexed and sbghtly adducted to diseneage the head from
behind the acetabulum and then'' abducted, rotated
outwards and brought down parallel to the sound limb
Ihese movements are tersely described by Bigelow in the
words ' lift up,' ' bend out,' ' roll out,' V.f., ' lift up ' oraex—bend out or abduct—' roll out ' or rotate outwards.
Ihe head is thus compelled to revolve round a centre
lornaed by the great trochanter, which is held in position
by the oiiter branch of the Y ligament. In the thyroid
(ing. 148)the thigb should be flexed and slightly ab-
ducted, then rotated forcibly inwards and adducted and
brought down parallel to the sound thigh. The head is
thus made to retrace its steps towards, and re-enter the
acetabulum, the Y ligament being wound up and so put
on the stretch. In the puhic the reduction is accom-
plished m a manner similar to that emploved for the
thyroid.

2. Reduction ly traction villi tlwlimhin ihe flmd poxi-
Hon.—Ihe flexion of the limb has for its aim the relaxing
of the Y ligament and other ligaments and tendons that
impede reduction, and then drawing the head of the bone
directly into its socket. In the dorsal dislocation the
thigh should be flexed at a right angle to the body and
traction then made in an ujiward direction, slio-htlv
adducting and rotating inwards to disengage the lieai
from behind the acetabulum. Counterprcssure mav be
made, if necessary, by the Surgeon placing his unbooted
foot on the anterior iliac spine whilst drawing or jerking
the limb upwards. ]f on flexion it is found that the limb
cannot be abducted beyond the ])er]iendicular with the
body, the hole in the cai)sule is jirobably too small to
allow of the head being replaced. It liiav readily be
enlarged by circumducting the flexed thigh outwards across
the abdomen. The ]>ulleys may be used if more force
is required, the patient then being laid un his sound side
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and counter-extension applied to the pelvis by a leather
band_ secured to the wall ; or the patient may be placed
on his back, the pelvis secured to the floor, and the
pulleys attached to a staple in the coiling. In the sciatic

Fill. 149.— Reduction of dorsal dislocation by jmllcys in extended
position. (Cooper's Dislocations.)

the same method should be adopted, as the flexion frees
the head of the bone from the tendon of the obturator
internus -which winds round its neck, and together with
the Y ligament, which is also relaxed flexion, is

Fio. 1.^0.—Reduction cf sciatic dislocation by pulloy.s in extended
position. (Cooper's Dislocations.)

the chief obstacle to reduction. In the thyroid the limb
.should be flexed and abducted, and the head of the
bone di'awn towards the socket, counter-pressure being
made, if required, by the unbootcd foot on the pelvis.

w. II H
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The pulleys mny also bo employed in this position il more
lorce IS vequned. In the jnihir the Wmh should be flexed
on the pelvis, whilst the head is drawn doM-n to^n-ards the
acetabulum by a jaek-towel passfd round the upper third

ol the thi;,'h. At the same
time the limb should lie

rotated slightly inwards.
'6. Jiedudiou In/ traction

with the limb in the ex-
tended position is the
method recommended by
Sir Astley Cooper, but is

one which is now seldom
used except in long-stand-
ing cases. It has for its

object the drawing of the
head of the femur dii-ectly

into the acetabulum by
main force, ruptui-ing any
ligaments, muscles, or
tendons that offer impedi-
ment. The extending
force is made in the liue
of the dislocated femiu-,
generally by means of the
pulleys, which are usually
secured to the lower third
of the thigh by a padded
leather band, counter-ex-
tension being made .simul-

taneously and in the same
straight line as the exten-
sion, l)y fixing the pelvis
by means of a peri-

nfeal band, secured by suitable straps to a staiile in the
wall or floor. The patient shoidd l)e ])laced on a low
couch or on a mattress on the floor. The line of
cxteusion and counter-extension difi'ers according to the
form of dislocation. Thus :—In the dorsal (Fig. 14<)),
extension should be made across tlie lower tliird'of the
sound thigh, the pulleys lioing fixed to a staple in the
Avail a few feet from the foot of the couch above the level
of the body, and the counter-extending band to a staplem the floor near the head of the couch. ]n the sciatic
(Fig. ].jO), the extension is made in a nearly similar

Fio. Ifil.— Reduction of tliyroid

dislocation by pulleys. (Cooper's

Dislocations.

)
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direction, save that the thigh should bo more flexed. In
the t/ii/roid (Fig. lol), extension is made in an upward
and outward direction, by means of a porinteal band jiassed
round the upper part of the dislocated thigh and attached
to pulleys fixed to a staple in the wall on the injured side.
Counter-extension is made by a band passed roimd the
pelvis and secured to a staple in the floor on the soimd side.
Tlie ankle, in the meantime, is drawn towards the mesial
hue of the body by the Surgeon's hand passed behind the
sound hmb. The line of extension and counter exten-
sion hero runs obliquely across the body. In the jnthk

Fig. 152.—Ec(hiction of pubic dislocation liy piilley.s in extended
position. (Cooper's Dl.slocatious.)

(Fig. 152), extension is made downwards and outwards by
pulleys attached to a staple in the floor, counter-exten-
sion being made by the perinreal band, which is carried
upwards and inwards across the opposite shoulder, and
attached to a staple in the wall. After the extension has
been applied some time the head of the l)one maybe lifted
over the edge of the acetabulum by a jack-towel, the
thigh, if necessary, being rotated inwards at the same
time.

The patella may be dislocated outwards, inwards,
upwards, and edgeways. The outward dislocation is the
most common

; the upward variety can only occur
when the ligamentum patellaj has been ruptured or
divided. The outward and inM'ard varieties may be
complete or incomplete. In the dislocation edgeways
which is very rare, the patella rests vertically on one
edge between the condyles, either the outer or the

H ir 2
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inner edge looking forwards, but mofit commonly the
former. ('(ni-sc—Muscular action, or a blow on the
outer or inner cdn:o of the bone. Knock-knee predisi)o.ses
to the outward dislocation. The siij/is are obvious, the
position of the patella indicating the nature of the acci-
dent. Treatment.—"With tlie ])atient under chlorofonn,
the thigh should bo Hexed on tlie abdomen, to relax
the quadriceps extensor muscle ; and the ]cs, for the
same

_

purpose, extended on the thigh. In the outward
and inward dislocation, pressure should now be made
on the edge of the patella that is further from the
centre of the joint so as to raise the opposite edge and
tilt it over the condyle, when it is at once di-awn into
place by the action of its muscles. In the edgewavs
variety, pressure should be made with the thumbs in
opposite directions on the upper and lower margin of the
dislocated bone, this manipulation being aided' by sud-
denly and forcibly flexing the knee, and then, if "neces-
sary, by extending it. Eeduction, though generally easy,
is sometimes attended with great difficulty, and has occa-
sionally been found impossible, even after subcutaneous
division of ligaments and tendons. Effusion into the
joint generally follows, and should be treated in the
usual way. After reduction the joint should be placed on
a back splint or in plaster-of-Paris, and a knee-cap sub-
sequently worn to prevent a recurrence of the dislocation.

The knee.—Dislocation of the knee is exceedingly
rare. It may occur in a forward, backward, inward, and
outward direction, and in any case may be complete or
incomj^lete. Cuiise.—Usually great violence, as a severe
wrench or twist of the joint. Si(/)is.—In the lateral dis-

locations, which are generally incomplete, a projection

caused by the condyles of the femur on the one side, with
a depression below, and a iirojection of the tibia, or the

fibula, as the case may be, on the op]iosite side, with a
depression above, at once shows the natnre of the injury.

In the antero-posterior varieties, A\-liich are generally

complete, there is great shortening and defurinity of the

limb ; the head of the tibia in the forward dislocation

projects antcrioi'ly ; whilst in the backward it can be felt

in the ham. In the former there is generally considerable

swelling and congestion, and often pain in the limb below
the k]iee, from pressure of the condyles of the femur on

the po])liteal vessels and nerves. Trcalmenl.—Eeduction,

as a rnle, is easily accomjilishcd by extension, combined
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with manipulation and pressm-e in the direction indicated

hy the variety of the dislocation. The limh shoukl then

be placed on a back- splint, and an ice-bag applied to the

knee, passive movements being begun at the end of two

or three weeks, and a knee-cap subsequently Avorn_ for

twelve months at the least. Compound dislocations

usually, though not invariably, call for amputation.

The ankle.—The astragalus, together with the rest of

the bones of the foot, may be dislocated from the socket

formed for it by the tibia and fibula, in an outward, in-

ward, bad-ward, forward, or upward direction. All five

varieties are generally complicated by fracture of the

fibula, or of the internal malleolus. The oid-ward and

inward varieties will be described imder the head of

fractiu-e of the fibula (see p. 484). The lackward and

forward varieties are rare ; the latter especially so. In

the former (Fig. 153), the astragalus is either partially^ or

completely driven backwards from its socket, carrying

with it, of course, the other bones of the foot ; so that the

foot appears shortened, the heel prominent, and the tendo

Achillis tense. In the forward variety the astragalus is

generally forced only partially from between the malleoli,

and the foot appears lengthened, the heel less prominent

than natm-al, and the tendo Achillis relaxed. In the

upward variety the tibia and fibula are torn asunder, and
the astragalus is forced upwards between them. The
ankle appears widened, the malleoli are almost in contact

with the ground, and all motion at the ankle-joint is lost.

Trmtment.—The leg ha\dng been flexed and the foot ex-

tended to relax the calf-muscles, make extension on the

foot whilst an assistant holds the thigh, and then manipu-
late the bones into position. If necessary, give an anees-

thetic, and cut the tendo Achillis. Place the foot and leg

on a back-splint, or, if preferred, on a Cline's or Dupuy-
tren's splint.

Compound dislocation of the arildi'.—In young and
healthy subjects an attempt should be made to save the

foot, unless the main vessels are torn, or there is much
comminution of the bones, or extensive laceration of the

soft parts, when amputation is the safer course. liesection

of the bones, however, may, in some instances, be under-
taken with advantage, but each case must be judged on
its merits, and the indications for resection cannot be
discussed here.

The astragalus may be dislocated from the tibia and
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iibuliiabovo unci from the os calci.s and Kcaphoid below andm liont, 111 a forward, backward, inward, or outward direc-
tion

; whilst very rarely it may bo rtjtated on its own
axis either vertically or horizontallv. The forward dis-
location, which IS g'onerally produced by a wrench of the
extended foot, is tlie most common, the bone in tliis
variety usually inclining either a little outwards, or a
little inwards at the same time. The backward dislocation
most often occurs from a wrench when the foot is ilexed.
The lateral dislocations when complete are always com-

Fig. 153.—Dislocation of the font

backwards. (St. ]!artliolo-

inew's Hospital Museum.

)

Fi'!. 154. — Snliastrag.iloid ']i,s-

lonatiou. (St. P.artlioloinew's

Ilo.'sjiital !Mu.seuin.

)

pound, and nearly always associated with fracture of the
malleoli. /S'/ry;?.s.—The astragalus in the forirunJ variety
can be felt projecting under, and often threatening to jiro-

trude through the skin of the instep ; whilst in the Jiml;-

luard form it gives rise to a prominence beneath the tendo
Achillis, which it causes to bulge backwards, to shortening
of the foot, and to a projection of the tibia in front. The
latcrol varieties being comjiound, thi^ nature of the injury
is obvious. 'J'rciitiNnii.—In the simjile I'nrin attein]its

should always bo made to pirsli back the di.-;])l;iced bone
into its socket, by making pressure in the projier direction,

the calf-muscles being relaxed by position, the foot

extended, and the tendo Achillis. or any other tendon or
ligament that is felt tense, divided it' necessary. An
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ixnfesthetic is generally required. If reduction is tlien

found impossible, the rule is to leave the displaced bone

alone, and only to excise it if sloughing threatens or has

actually occurred. Seeing, however, how successful are

the results of excision of the astragalus for intractable

cases of club-foot, I should myself, if I failed to reduce

the bone, remove it at once. In a compound dislocation

the bone should, as a rule, be excised.

The subastkagaloid dislocation is one in which

the bones of the foot are displaced from the
_

astragalus,

which itself retains its natural connections with the tibia

and fibula. The foot is generally displaced either back-

wards and inwards, or backwards and outwards ;
more

rarely in the opposite directions. In the backward and

inward variety (Fig. 15-1) the foot is inverted, the sole

looks inwards, the external malleolus is prominent, the in-

ternal malleolus is buried by the projection of the os calcis

beyond it, and the head of the astragalus forms a distinct

prominence on the outer side of the instep, over which

prominence the skin is tightly stretched. In the back-

ward and outward variety the foot is everted instead of

inverted, the internal malleohis is prominent, the external

biu'ied, and the astragalus projects on the inner side of

the instep. The forward varieties are too rare to require

description. The normal relations of the head of the

astragalus, together with the signs above given, will serve

to distinguish it from dislocation of the astragalus alone,

the injury with which it is most liable to be confounded.

Treatment.—In the backward varieties the foot shotdd be

drawn forwards, whilst the leg is forced backwards, the

tendo Achillis and the tibialis anticus and posticus being

divided if necessary, and the patient put under an antes-

thetic. Eeduction is sometimes very difficult or even

impossible in consequence of the tibial tendons hooking

round the head of the astragalus, or of the mutual
interlocking of the bones. After reduction the foot

shovild be placed on a splint, and an ice-bag applied. If

sloughing occurs, Pirogofi's or Syme's operation may be
performed.
Dislocation of the sepauate bones of the 'jwrsus,

01' Till': metatarsal boxes, and of THJ'l niALiVNGES OF
THE TOES are too rare to require special description.
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Fnu-tarcb uf Hit lower Kxlmnitij.

FKA(^nrmis or Tin- j.e.mi;ii may be divided into IVac-Uims ot—i. ilic upper end; II. the shaft y and 111. i/tv
lower e.ihl.

I. FllACTUllES OF THE Vl'VER EXJJ Ol- TilE FEMUKmay be divided mto-1, iutracapsular fracture of theneck
; 2, extracapsular fracture of the iieck

; :i, fracture
of the great trochanter

; and, J, separation of the e|;iphvsis
01 the head. x i •

• \- ^^'™^^'^'^^^'SULAii i.'iiAC'TUUE occurs most frequently
in the okl and more commonly in women than in menCame —Ihe atrophy and fatty degeneration of the bone
and the diminished obliquity of the neck which is said
frequently though not invariably to attend old am^ are
the chief predisposing caxises. Professor IIumphr.\-°main-
taius, however, that there is no diminution of obliquity
as age advances. Slight indirect violence, such as shi.ping
oil the curbstone, catching the toes in the carpet, &c. is
the common exciting cause. '

'

State of the, parts.—The line of fracture may be situated
at any part of the neck within the capsule, and may be
transverse or oblique; the usual situation, however is
just external to the head, and the dii-ection transverse.
Ihe fragments may be impacted or non-impacted, but
impaction is the exception. In the impacted form the
lower fragment is nearly always di-i\-en into the upper ;

when, however, the fragments are very jagged, mutuai
interlocking may occiu'. The periosteum covering the
neck—the cervical reflection as it is sometimes cafled—
maybe partially or completely torn, so that all connection
between the head and the rest of the bone is severed.
Upon the extent of its rujiturc will in part depend the
amount of disjilacemeut of tlie fragments, and the kind of
union that will occur. In the non-hnpacted form the
lower fragment with the rest of the femur is drawn
slightly upwards by the muscles inserted into tlie tro-
chanters, and at the same time generally rotated out-
wards. The outward rotation would ajipear to dejicnd in
])art on the direction of (lie line of fracture, and in part
on the weight of tho limli. wliich has a natural tendencv
to roll outwards. Mdhoil uf luiinn. -Jn consequence
partly of the feeble blood su])])ly of the upper fragment,
and partly of the fragments not being in apjjosition. bony
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uuiou seldom occurs, the parts becoming bound togctber

by tibrous tissue or remainuig ununited. In the latter case

the fragments become rounded off and polished, forming

a false joint
;
whilst, omng to the absorption of the lower

fragment, great shortening of the neck usually ensues.

—Slight shortening—about three-quarters of an

inch—eversion, inability to raise the limb from the hori-

zontal position, approximation of the great trochanter to

the anteiior superior spine of the iliimi, rotation of the

great ti'ochanter through a smaller arc than on the oppo-

site side, and crepitus, are the usual signs. Occasionally

there may be no shortening at first, and patients have

heen known to walk after the injury. In rare instances

there has been inversion instead of eversion, a fact not

easy of explanation. In the impuded form there is no

crepitus, the shortening is less, and does not disappear on

extension, and the patient may be able to raise the limb

from the horizontal position, and perhaps, stand or walk

on it. Diagnosis.—The age of the patient, the very slight

shortening, the absence of bruising about the trochanter,

the sUghtness of the violence occasioning it, and the aver-

sion of the limb are the chief signs which point to intra-

capsular fracture ; but it may have to be diagnosed from

the extracapsular form, from dislocation of the hip, from

dislocation with fracture of the acetabulum, from chronic

osteo-arthiitis, and from mere contusion of the hip. In

the extracapsular form the shortening is
_

greater,
_
the

patient usually younger, the occasioning violence direct

and more severe, and there is often bruising and ecchymosis

of the skin and widening of the trochanter. In dislocation

there is loss of mobility of the limb, and the head of the

bone can be felt in the abnormal position. The only

common dislocation with which the ordinary form of

fracture could be confounded is the pubic, as in this alone

is there any eversion ; but here the distinct prominence

formed by the head of the bone on the pubes at once

serves to distingui.sh it. In fraclure of the. acctahxdum

with dislocation there is, in addition to crepitus, the pre-

sence of the head of the bone in an abnormal situation,

wlaenco it can be drawn on extension of the limb, but
returns when the extension is relaxed, crepitus during

those movements being felt. (Jlironic osteo-arlhril.is, in

which in consequence of the absorption of the head of

the bone there is often shortening and eversion, and in

consequence of the movement of the osteophytes upon
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each other cre]ntu,s, irmy be distinguished fro,,, i„tni-
capsular Iracture, wiiich it may Bimulatr; sliould a
patient sulfenug from it have a fall, l.y the history of
pain, lameness, and stiffness heforo the injurv In n,<,-
tusron of the hip, thougli tliero may be eversion of the
limb and loss of power, the tro('hanter retains its normal
relations, and there is no shortening or crepitus. It
should be remembered, however, that in old peopio ab-
sorption Qf the neck of the bone may slowly take ])lace
after a contusion, and of this the 'patient sh.mld be
warned as otherwise the Surgeon may be accused of
overlooking a fracture.

The ireatiiient should vary according to the a"-e and
powers of the patient. Thus in the old and feeble inwhom bony union can scarcely be expected, and in whom,
moreover, long confinement on the back is liable to pro-
duce bed-sores and even fatal hypostatic congestion of the
lungs, the limb should be merely placed at rest between
sand-bags, and the patient only confined to bed for a few
days. He should then be allowed to get about on crutches
with the parts secm-ed in some form of stiff bandage or
moulded leather case, or on a Thomas's hip-joint splint.
In younger and fairly vigorous patients an attempt may
be made to obtain bony union either by means of exten-
sion with the weight and pulley or by the long splint.
Confinement to bed for six or "eight weeks is usually
necessary, followed for another two or three months by
the use of some form of stiff apparatus.

2. Extracapsular fractitres, though more fre-
quent in the old than in the young, are not, like intra-
capsular fractures, so essentially an injury of old age.
Thus, they are frequently met with between the ages of
forty and fifty, whereas intracapsular fractures hardly
ever occur in persons under fifty. rV^irvc.—T'suallv direct
violence as a fall or a severe blow on the great trochanter.
l^tate of the jmrltt.~'n\e fractiu-e commonly extends through
the base of the neck just outside the capsule, and "is
nearly always associated with a fracture of the great
trochanter.

_
It may bo imjincled or non-impactcdr the

former condition, however, being by far tlie most common.
Indeed, it is

_

probable, that 'nearly all extracapsulnr
fractures arc in the first instance in'ijiacted and nccoiii-
panied by fracture through the groat trochanter, ;ind tlint
they only become non-impacted by the splitting asunder
of the trochanters, in conseiiuence of the neck beimr
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driven in still further, wedge-wise, between them
;
and

hence, that non-impaction only occurs as a result of great

violence. The line of fracture through the trochanter

commonly extends obli(iuoly downwards and backwards,

and terminates by passing through the trochanter minor
;

but it may take various directions, sometimes splitting

the trochanter into several pieces. The metJiod of union is

generally bony, and as the blood supply is very good,

there is "often an excessive formation of callus. In rare

instances no union, or fibrous union, occurs.

- The signs are similar to those of the intracapsular

variety. Thus, there is cversion and shortening of the

limb, pain on movement, inability as a rule to raise the

limb from the ground, and the top of the trochanter is

fotmd to be above Nclaton's line (Fig. 143) , and the base of

Bryant's triangle to be less than on the sound side. But

the shortening is greater than in intracapsular fracture

;

the patient is commonly not so old; the fracture is

probably produced by direct violence ; the trochanter

feels enlarged and thicker than that of the opposite side,

from being spht by the neck; there is swelling and

bruising about the hip; and often much subsequent

ecchymosis, since the blood being outside the capsule

readily makes its way to the surface.
_
In the non-impaded

variety where there is much comminution of the tro-

chanter, the shortening may be as much as tAVO or three

inches, and crepitus will be well marked. In the impadfd,

the shortening is much less, seldom exceeding an inch,

and crepitus cannot be elicited, imless the fragments are

loosely wedged. In firm impaction, indeed, the patient

can often raise the leg, or even walk.

Treatment. —In the non-impacted variety, extension

should be applied by means of some variety of Ijiston's

long splint, a stirrup, weight and pulley being substituted,

if i)referred, for the perinreal band. Firm osseous union

will generally be obtained in a month to six weeks. In

the impacted, extension had better not be made, but the

limb merely kept at rest by the long splint till the swell-

ing and pain have subsided, and the patient then allowed

to get about on crutches. Firm union will occur, but

there will be permanent shortening, and probably some

cversion and stiffness of the joint.

;5. Fracture of the great teocuanter ; and 4.

SEPARATION OF THE EPIPHYSIS OF TILE HEAD, are too

rare to call for description here.
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II. FiiACTURKS OF TiiK SHAFT OF TJiK i-EMUU are Very
coimiiou in cluklreu, loss common in adults, and rare in
old ]ieople, in whom intra- and extracajtsular fractures
niore readily occur. Cause.—Generally the result of in-
direct violence, occatJionally of direct, and rarely of
muscular action. State of the ],arts. —The line of fracture
is usually transverse or oblique; but in rare instances,

almost longitudinal or spiral. The
oblique is more common in adults

;

the transverse in children. The
fragments for the most part con-
siderably overlap, producing much
shortening. The usual situation of
the fracture is about the middle
of the bone, though it may occur-

Fid. ]",;'..—Fnu- til i-c of u|ii)LT Imi;. ] .".(i.— Fr,u tiur (,f h.vvcr
llm-dof fL'raur. (Aftor (iiay. ) lliird of femur. (After (ir;.y.)

through the upper or middle or lower third. In the
upper Uiird (Pig. the lower end of thi> ujipcr fnii,'-
mcnt IS drawn forwards by the psoas and iliacus, and at
the same time, generally abducted and i-otated outwards
by the glutei and external rotator iiiu.scles. The U])per
v\u\ of th(! lower frngment is draMMi inwards by the
adductors, and n]iwitr<ls by the (luadi'iceps and ham.'^tnng.s,
whilst it is also rotated outwards in i)artby the adductors.'
and in part by the weight of the limb. Occasionallv, the
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upper fragmont is drawn inwards instead of outwards.

Union is apt to occur with somo overlapping of the frag-

ments and angular deformity. In thi^ vridiUc tlunl the

displacement is similar, the upper fragment usually

projecting in front and to the outer side of the lower. In

the Jotrcr third the u])por fragment, in addition to being

displaced forwards, is gcnoi-ally drawn towards the middle

line by the adductors; whilst the lower fragment,

especially when the fracture is jnsi above the condyles, is

tilted backwards into the popliteal space by the gastro-

cnemius, where it can be felt as a distinct prominence,

and at the same time is drawn upwards with the rest

of the limb by the hamstrings and quadriceps (Fig. lo()).

Fio. 157.—Liston's long splint. (HealL's Minor Surgery.)

Signs.—In the adult the signs are usually very obvious.

They consist in shortening, crepitus, eversion of the foot,

swelling from the approximation of the attachments oi

the muscles, and in preternatural mobility and loss of

power in the limb. The ends of the fragments, more-

over, can often be felt on manipulation. In young

children the diagnosis is not always so easy, especially

when the fractiu'e is complete ; the bowing of the limb,

shortening, sensation of yielding or creaking, and the

history of the accident, however, will usually prevent a

mistake.
Treatment.— Y\iQ methods of treating fractures o±_ the

shafts of the femur are veiy numerous, and may be briefly

considered under the following heads the long splint;

2, the weight and pulley; ;5, the double-inchned plane;

4, the plaster-of-l'aris or starch bandage.

1. The hinj splint (Fig. 1.57) in its simplest foim

consists of a straight lath with two notches at its lowei',

and two holes in its upper end, and is known as Liston's.

It should reach from the axilla to six inches below the
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oot. Tho splmt is first bound to the foot and lo-
by a bandage carnod through the notches in the splint"
and over tho ankle in tho form of a figure of 8, and thouup the leg, aud l)oyond the knr^e to prevent relaxation of
the bgaments of the joint (Fig. 1,^7). A perinieal band
having been previously adjusted, audits ends In-ought out
through the holes m the top of the splint, is now
tightened, whilst extension is made upon tho foot Tho
ends of tho perma?al band, as soon as the fracture is
reduced, are securely tied. The band thus acts as a
counter-extending force, and the displacement is prevented
from returning. A broad Ijandage is finally passed round
the thorax to confine the splint to the side. The perin-eal
band may consist of any soft material, as a folded silk

Fni. 158.—Bryant's .splint.

handkerchief, or "piece of bandage sewn in the form of
a long bag and stuffed with cotton-wool," with tapes
attached at each end. It should take its bearings from
the tuber ischii, and not rest between the tuber ischii and
great trochanter, as here it would press ou the great sciatic
nerve. The splint is improved liy a cross-bar at its lower
end, to prevent the limb rolling outwards, and by an
oval aperture opposite the external malleolus, to prevent
pressure on that bone. As the perina>al band is ajit
to chafe, some surgeons, in its place, emplov, in com-
bination with the long splint, the stirrup, weight and
pulley for the purpose of extension, raising the bed at the
foot so that the weight of the bodymay act as the counter-
extending force. Many modifications of tho long s])lint
arc in use

; amongst these may be mentioned Tioyer's,
.Desault's, Eryanfs, and J )e jrorgan's splints, lii-yanfs
(Fig. l.)8) consists of two long splints united above and
below by iron cross-bnrs in the way .shown in the
drawing, and interrupted o]i]iosite tho trochanters to avoid
prorjsure on those i)arts. 13y its use both limbs are kept
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parallel, and abduction or adduction of the fractiired limb
is prevented, whilst extension is kept up by means of the

elastic apparatus attached to the side of the splint and
connected by cords and pulleys to the foot-])iece, which
moves up and down in a, slot. If the foot of the bed is

raised no perinatal band is required.

2. The loeigJit and pidk'u is frequentlj' used, either

alone, or as an addition to the long splint. A long piece

of strapping is secured on each side

of the leg and lower third of the
thigh by strapping and a bandage,
leaving a loop about eight inches
long under the foot. In the loop

thus left a flat piece of wood,
about two inches square, is i^laced,

and through a hole in the centre of

this a cord is passed and secured by
a knot at its end. The cord is then
carried over a pulley at the foot of

the bed, and a weight of several

pounds suspended on it. Counter-
extension is made by the weight of

the body, the foot of the bod being
raised six inches or so on blocks.

But the many details involved in

its application will be better learnt

bj^ three months dressing in the
wards than by any verbal descrip-

tion. In chiltlren, the limb may be
susf)ended by means of this stirrup
in a vertical position to the ceiling

(Fig. 159), the weight of the body
being the counter-extending force.

3. The douhle-indined plane is very useful in the treat-
ment of fractures of the upper third of the femur, in which
the upper fi'agment is tilted upwards by the psoas and
iliacus, and cannot be kept in apposition with the lower.
By means of the double-inclined ]ilane the lower fragment
is raised and brought into line with the upper ; extension
being secured by the leg and foot hanging unsupported
down the further side of the plane, and counter-extension
by the weight of the body. The plane may consist of an
ordinary Maclntyre's splint bent to the proper angle, or
of a wooden frame that can be adjusted to the proper
height at the apex where the planes meet. Dr. Ilodgen's

Fru. 159.—Fracture of

tbe femur treated

by vertical extension.

(Biyaut's Surgery.)
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and Dr. Nathan Smith's splints aro slinging double-in-
clined pianos, Tjut s])ace docs not porinit of tlieiu being
described here.

4. F/astt-r-of- Paris and siardi haiidatjes are employi.'d at

some hospitals from the first, and the patient allowed to

get about on crutches.

in. PnArruRES Tiuioufui the lower exj) of tjie

FEMITR very frequently extend either transversely or

obliquely across the shaft, just above the articular

surface, and verticallj^ or obliquely between the condyles
into the knee-joint, the broken end of the shaft fjeing

often impacted between the partially separated condyles.

Sometimes the line of fracture may be entirely supra-
condyloid, the knee-joint then escaping. In A'oung
subjects the fracture may occur in the epiphysial line,

with or without splintering of the condyles. Destructive

inflammation of the knee-joint is liable to follow fractui'rs

through the condyles, but is certainly far fi-om common.
The signs, when the fractm-e is supra-conilyloid, are

similar to those of fracture of the lower third of the

shaft. In the T-sliaptd fracture in which the knee is

involved, there is usually gi'eat swelling of thi^ joint from
effusion of blood and serum ; increased width of thefuniur

if the condyles are separated from each other
;
shortening;

inability to stand on or use the limb ; and crepitus on
manipulation, on grasping the condyles, and often on

moving the patella laterally. In fracture throii</}t tlic

ejiiplnjsis, the age of the patient, and the soft crejntus

characteristic of epiphysial fractiu'cs, will point to the

nature of the injury. The separation of the fragments,

moreover, is usually less than in other fractures in this

situation, as the two surfaces are broad. Union generally

occiu's by bone, and hence shortening is common.
Treatment.—Some form of the long splint may be

applied ; or extension made by the stirru]-), weight, and

pulley ; or the limb may be plact^d on a back ii-on .splint,

with two sidi! splints, and slung in the way to be described

luidcr fracture of the bones of the leg. In the suprn-

condyloid fracture, where the lower fragment is much
tilted backwards by the gastrocnemius, the tendo Achillis

may be divided, or the double-inclined idan(> used. In

any case an ice-bag or h^ad lotion .should be applied to th(«

knee till tlie effusion is absorbi'd. l^assivo movements

should be begun at the end of about four weeks.

The fatella.— l''raetures <if lh(> ]iatella are most
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common in middle life, of more frequent occurrence in
men than in women, and yery rare in childliood. Cause.—They ai-e generally due to a sudden and violent action
of the quadriceps extensor muscle, such as is exerted
by a person to regain the upright position when he
feels lumself slipping l)ackwnrds, the knee being then
semi-flexed, and the patella unsupported. It is some-
times caused by dii-ect violence, as a blow or fall upon
the knee. State of the parte.—When duo to muscular
action the line of the fracture is transverse (Fig. 160), the

aponeurotic covering is usually torn, and the upper frag-
ment generally drawn some distance from the lower by
the action of the quadriceps extensor. When due to
direct violence it is more often starred or vertical (Fig.
101), and the aponeurosis being intact, there is little or no
separation._ In any case the fracture, of course, extends
into the joint. Method of union.—When the fracture is
transverse, rmion is generally fibrous or membranous,
rarely osseous, in consequence of the fragments being
separated, probably in part by muscular contraction,
and in part by the effusion of biood, and later of serous
fluid into the joint. In the vertical and starred frac-
tures, where the parts are held together bv the untorn
aponeurosis, union is usually osseous. Si(jns.~Ki first a
gap between the fragments can bo seen and felt, but is
subsequently obscured by swelling of the joint. The
patient cannot stand, or extend the knee. In a vertical
fracture crepitus can iisually be detected, and the frag-
ments are not separated.

Treatment.—If seen before effusion has occurred, the
whole limb from the ankle to the hip should bo enclosed
in a Bavarian plaster-of-Paris splint, and the patient
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confined to bod for a week, and then allowod to get

about on crutchos. Even when effusion has set in, tliis

plan may bo attended with tlie best results. Usually,

however, the limb is placed on a back sjdint, ice or cold

lotion applied till the swelling has subsided, and then an
endeavour made to draw dowi the upper fragment as

nearly as may be into con-
tact with the lower. Va-
rious forms of apparatus

are employed for this pur-
pose, amongst which may
be mentioned Manning's,
Hamilton's and Steaven-
son's splints, Malgaigne's
hooks (Fig. 1')-), and
^layo Eobson's pins. But
plaster- of-Pai'is applied in

the above described, after the fragments have been as

much as possible approximated by strips of strajiping, is

one of the best methods that can be adopted. On the re-

FiG. 162.—Malgaigne's hooks,

with key.

Fig. 163.—Manning's patella sjtlint. The leg is (Irawn in nutline,

so as to show beneath it the wehbing band jiassing llirongh the

slit in the splint. Tlie strips of strapping sliould reach up the

thigh to tlie gluteal fold.

moval of whatever apparatus is used at the end of six

weeks or two months, a leathern knee-cap, to pn^vent

flexion, must be worn from three to six months, and STib-

sequently an apparatus to partially limit flexion for two
or thr(io ycai's, as otherwis(^ there is a great tendency for

the fibrous material uniting the fragments to become
stretched, and the fi'agments to become widely separated.

Man iiiiKj^ spUiH.—A piece of widibing is taken Ihelength

of the leg, a,nd is first secured to the back of the thigh by
a dozen or so stri])s of strapjiing, A\hich hav(! been pre-
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vionsly sewn to the webbing, the lowest strip being an.

inch or two from the patella. The whole limb is then
placed on a back splint wth a foot-piece, the leg and foot
heing firmly bandaged to it below, and the thigh lightly to
it above. The free end of the webbing band having first
been broiight out throiigh the slit in the splint midway
between the knee and the ankle (see Fig. 1(53) is now
di'awn down towards the foot outside the sjjlint, and sewn
over a piece of stick, which is secured to the foot-piece by
an india-rubber ring (a) on each side. Thus elastic
tension is continually exerted upon the upper fragment,
so drawing it down towards the lower.

Ma7j() Hohson''s Method.—A strong steel pin is passed
through the ligamentum patellas outside the knee joint;
the skin is then drawn down over the patella, and another

Fir,. 164.—Mayo Robson's metlaod of liolding fragments of patella
in contact.

pin passed through the tendon of the quadriceps also out-
side the joint. The two pins and with them the frag-
ments of the patella are then drawn together by a figure-
of-eight suture on each side, so as to bring the fractured
surfaces into apposition. An antiseptic dressing is applied
and the ])ins allowed to remain in situ for a month fsee
Fig. KM). ^

Aspiration of the joint. Wiring of the frafjmerds.—With
the object of obtaining firm fibrous or bony union, some
Surgeons, where there is much distention of the 'joint,
draw off the blood or serum with the aspirator'; and

I I 2
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others lay the joint freely o])on and wire the fragments of

the patella together. The latter proceeding, it cannot be
denied, has often secured bony union without an\' ill

effects, but on the other hand, suppuration, stiff-joint,

ami^iitation, and even loss of life have i-esulted. In the

face of these facts, therefore, and considering that no such
dangers attend the ordinary methods, and that by these

methods a perfectlj^ useful joint can be obtained, even

though the union is only fibrous, I, for my own jiart,

have always hesitated to undertake such an operation for

a recent fractiu'e of the patella.

The tibia and pibula.—Eoth bones, or the tibia or

fibula alone, may be fractui-ed.

Fracture of both bones, which is by far the most
common variety, may be due to either direct or indii-ect

violence. When the result of direct violence, the frac-

ture occm's at the spot where the force is appHed, and
both bones are usually fractured more or less transversely,

and in the same line ; but when the result of indirect

violence, the tibia generally first gives waj^ at its weakest

spot, i.e., about the junction of the middle with the lower

third, and then the fibula also at its weakest spot, i.e.,

in its upper third, and the fractm-es are usually obhque.

In the transverse fracture but little displacement occurs ;

in the oblique, in which the line of fractiu-e usually rims

downwards, forwards, and a little inwards, the lower

fragments are drawn upwards, backwards and outyards,

behind the upper, by the muscles of the calf, while the

sharp end of the upper fragment of the tibia projects for-

wards, threatening, and indeed often causing, perforation

of the skin (Fig. Wo).
Fracture of the tibia alone is generally caused by direct

violence, as a kick or a blow on the shin, occasionally by

indirect A'iolence, as a fall on the foot. Nature of the

displacement.—T]ic fracture is usually situated in the lower

third of the liono, and is generally transverse, and attended

by little dis]dacement, the fragments beingheldin jiosition

by the fibula, which plays the jiart of a .splint. Fractures

of the upper and lower ends, involying the knee- and

ankle-joints resjiectivcly, and se])aration of the upper and

lower c]>iphysis, may also occur, but are rare.

Fracture of iJic Jihiila a'lonc is more common than fracture

of the tibia alone. (:'((tt.9P.—Though sometimes ])roduced

by direct it is more often the result of indirect violence,

such as a severe wrench or twist of the foot. The fracture
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is then generally situated from two to three inches from
the external malleolus, and the foot is at the same time

very commonly dislocated either outwards or inwards,

according to tlie direction of the force. Nature of the dis-

placement.—In the fracture with outward dislocation of

the foot {Pult's fractwre, as it is generally called), the upper
end of the lower fragment is

driven inwards towards the tibia,

the external lateral ligament re-

mains intact, but the internal

lateral ligament is ruptured, or

the end of the internal mal-
leolus is torn off. The foot, at

the same time that it is displaced

outwards, is also drawn hack-

wards by the tendo Achillis. In
the fracture with inward dislo-

cation (which is rare), the arti-

cular surface of the external
malleolus usually follows the
astragalus, and the upper end
of the lower fragment of the

fibula in consequence projects

outwards.
Signs.—In fracture of both

bones the signs are usually un-
mistakable, especially when the
fracture is oblique and in the
lower thii'd of the leg. Wlien
the tibia or fibula alone is frac-

tured the diagnosis is often very
difficult. In the tibia, some ir- Fig. 165. — Fracture of

regidarity niay be felt on run- t'^c lo^er tbii-d of the

ning the finger along the shin,and t'"^''^- (^^•'6'" ^i'-'^^-)

crepitus ma^^ perhaps be elicited.

In the fibula, fractiu'e of the lower tliird may be detected
by running the finger along the subcutaneous surface of
the bone just above the external malleolus; but if the
case is not seen till swelling from effusion has set in, it

may be quite impossible to say wliethcr we are dealing
with a fracture or a spi'ain. If in doubt tlie case sliould
be treated as a fracture. In the upper two-tliirds,
where the bone is covered with muscles, and cannot be
felt, the following tests for fracture may be applied.
1 . Move the foot laterally, and crepitus will jirobably be
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elicited if there is a fracture. 2. Press the tibia aud
fibula together just above the ankle by gras])ing them
with the hand. In fracture, jiain ^vill be felt at tin-

fractured spot, not at tlie situation where gras])ed. li.

Grasp the tibia and fibula with the hands just below the
knee and above the ankle. If there is a fracture tlie

natural springiness of the filjula wiU be lost, and cre])itus
may perhaps be detected. In Fott's fracture (Fig. lOG),

the foot is twisted outwards, so

that whilst the inner edge is

towards the groimd the sole is

directed outwards. There is a
well-marked depression over the
seat of fracture, the internal
malleolus proj ects prominently
under the skin, aud creiiitus can
be easily obtained. There is also

marked hacJuvard displacement
of the foot.

Treatmcn t .—In uncomplicated
fractures of the tibia or fibula

alone, the leg may be placed at

once in plaster-of- Paris sjilints,

and the patient, after a few days'
rest in bed, allowed to get about
on crutches. Where there is

much swelling, the leg had
better be j^laced for a few days
on a back-spHut to allow the
swelling to subside before the

plaster-of-Paris is applied. In simple fracture of both
bones, where the line of fracture is transverse and there
is but little swelling or dis]ilacemeut, the same treat
nient may often be adopted with advantage. But greater
care and watchfulness will be necessary to lo'ovent any
untoward accident. Indeed, whenever this method (!f

treating fractures is used, the jirecautions mentioned at
page ITS, should be taken. When there is any dis-
placement, liowcver, the fracture must bi' reduced by
making traction upon the foot whilst the tliigli is steadied
by iin assistant, taking special care to correct tlie eversion,
so frequently present, of the lower fragment. You will
know when this has been done by tlie inner side of the ]ia-

tella, the internal malleolus, and the inner side of the great
to(! being ill tlie same line. Further, vou should not, as a

Fig. 166. — Pott's frac-

ture. (St. Bartholomew's
Hospital Museum.)
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rule, rest tiutistiod long us iuiy irregularity can be felt

on drawing your finger down the crest of the tibia, or as

long as any marked difference is apparent on conjpanug

the fractm-ed with the sound leg. If any difficidty is

experienced, give chloroform, and if necessary, cut the

tendo Achillis. Having reduced the fracture, secure the

L O fJ 0 0 rj

Fig. 168.—Cliiie's splints for Pott"s fmctiii-e.

is known by the foot-piece.

The outside splint

foot and leg on a splint. Whatever form of the Tarious

splints for the purpose is adopted, take care :—1, that the

foot is at right angles to the leg
; 2, that the ball of the

toes and the heel touch the foot-piece of the splint

;

3, that the foot is square with the foot-piece ; and 4, that

the back of tlie heel is kept from contact with the splint

by a small pad placed under the tendo Achillis just above
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the heel. TLu iron .splint and cnidlo, nhowu iu Fiir. 1G7 is

. T""* ir'^.^'^'^^y
employed by the whole of the sm-incal

statt at bt. Lartholomcw'.s Hospital for ordinary fractures
oi the tibia and fibula and with the most satisfactcjry
results. In_ applying the splint, which should reach as
high as the junction of the middle with the lower third of
the thigh and should be well padded and shaped to the
limb, the foot is first secured to the foot-piece by straijpiug
and a bandage. The Surgeon having then assui-ed him-
se f that the fracture is in good position, secures the
splint by a broad strip of strapping, and a figm-e-of-ei^ht

the knee. The sj^lintbandage over IS next swung m

Fig. 169.—Roiigliton's si^lint.

the cradle, as shown in the figure, and side si)lints are
then applied and fixed by webbing straps. In the case
of fracture of both bones, the apparatus is generally
kept on for a month ; in the case of the fibula or tibia
alone, for two to three weeks. The leg is then placed
in a plaster-of-Paris, a gum and chalk, or a silicate of
soda bandage. In Pott's fracture, the above apparatus
is also generally used, and here again 1 speak of it in the
highest praise. Where, however, there is much difficulty
in keeping the bones in good position, the leg is laid oil
its outer side, with the knee semi-flexed to relax the
gastrocnemius, and secured in Clino's splints (Fig. 1G!S),
the tendo Achilhs being divided, if foimd necessary!
The backward displacement of the heel, however, is
best corrected by using Eoughton's modification of this
splint (Fig. 1(J9). It consists of an outside splint witli
a foot-piece. The heel is drawn forward and secured
in position by a 'heel bandage,' the limb being fixed to
the splint by two other bandages, one placed just above
the ankle and the other just below the knee (l^'ig. 1 70).
At times Dupuytren's splint (Fig. 171) may bo" better
adapted to a particular case. The splint consists of a
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straight splint notched at its lower end. It is placed on

the inner side of the limb, and should reach from the

tuberosity of the tibia to three or foiu' inches below the

foot. A wedge-shaped pad, with its base below, and

not extending beyond the internal malleolus, should

line the splint. The splint is bandaged on from above

Fig. 170.—Rougliton's .splint applied. The arrows show the

direction in which the bandages pull.

downwards, and the leg having been thus secured, the

foot is brought over to the splint by making figtire-

of-eight turns over the ankle and foot and thi'ough the

notches at the lower end of the splint. The bandage
should not pass over the external malleolus or the seat of

Fig. 171.—Dupuytreu's splint for Pott's fracture.

fracture. The great objection to the use of this splint is,

that having no foot-piece, the foot is not kept at a right

angle to the leg.

The taksus.—Fractm'es of the bones of the tarsus are

for the most part the result of great violence, and are rare.

The only one calling for passing notice is fracture of the

OS calris, which may occur from a fall on the heel, jsassage

of a wheel over the foot, or violent contraction of the calf-

muscles. Crepitus, and, when the lino of fracture is behind
the interosseous ligament, some drawing up of the posterior

fragment by the tendo Achillis, arc the chief signs. But
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where there is much swelling and hnuHing of the soft
parts, the fracture, as is the case in fractures of the astrag-
alus and of the other tarsal bones, may be veiy difficult
to diagnose. Eest, with the foot and leg ou a sidint in
such a position as to relax the calf-muscles where there
is uiuch displacement, and an ice-bag to subdue inflam-
mation, are the points to be attended to with regard to
treatment. When the case is seen early, and there is but
Mtle swelling, a plaster-of-Paris splint or bandage may
be advantageously used.
The METATAIiSAL BONES AND PHAL.US'GES of the toeSmay be fractm-ed by dii-ect violence. No special descrip-

tion, however, of these fractures is necessary.
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SECTION YI.

Diseases of Eegions.

diseases of the scalp and skuiil.

Erysipelas of the scalp is very common, and may
occm- idiopatliically, or as the result of a Tvound. In the

so-called idiopathic cases, however, it is probable that

there is generally some scratch or abrasion through which
the specific micrococcus gains admission. The inflamma-

tion spreads with great rapidity, but is accompanied by
very little redness and swelling, on account of the tense-

ness of the parts. It is apt to be attended with headache,

di-owsiness, or dehi-ium, consequent upon the hypertemia

extencUng to the pia mater. See Erysipelas, p. 145.

Cellulitis of the scalp is usually due to a wound, and
is described under Injiuies of the Scalp. {See also

Cellulitis.)

Abscess may occur above the aponem-osis, between the

aponeiu:osis and the pericranium, or beneath the peri-

cranium. It is generally the result of an injury, but may
be due to the breaking down of gummata, disease of the

bones, &c. It is further referred to under Injuries of the

Head.
EoDENT ulcer, and epithelioma of the scalp,

require no special mention.
Sebaceous cysts aie very common on the scalp, where

they are at times hereditary. They are frequently multiple,

and as they increase in size, the haii- covering them falls

off, and they appear as bare, rounded tumours. The signs,

secondary changes, diagnosis, and treatment of these

cysts have been given at p. 93. All that need here be
repeated is that the mass of granulations which some-
times protrudes from the walls of these cysts (/ungating

ulcer of the seal])) closely resembles epithelioma, from
which, however, it may generally be distinguished by the

absence of induration and glandular enlargement, and
by the history of a sebaceous cyst having been previously
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present. Congenital or dermoid cysts are described at
p. 9(i.

N^VI are also common on the scalp. When large and
situated over the anterior fontanellc they should be dealt
with cautiously, lest the membranes of the brain be
injured and meningitis result.

C.uiiES AND NECROSIS of the bones of the cranium are
not uncommon. They are generaUy the result of s^nihi-
htic periostitis or injury, or very rarely of tubercle
struma or fevers. The external table is the most often
affected, but whether the external or the internal table is
involved, the disease seldom extends beyond the diploe,
as the two tables have a distinct blood-supplj-. At times'
however, complete perforation of the skull occm-s. Caries
and necrosis in this situation are apt to be foUowed by
septic or infective inflammation of the diploe and its con-
sequences

;
by suppuration between the bone and dura

mater
; by meningitis and abscess of the brain ; or by

thickening of the dui'a mater, resulting in persistent
headache or even epilepsy. When the skull is completely
perforated, the hole is not filled up by bone ; and when
necrosis occurs the sequestrum is not invaginated. Treat-
??ien!;.—Beyond keeping the parts aseptic, providing free
exit for the discharges, and removing loose sequestra,
little, as a rule, is required. Should pus collect between
the bone and diu-a mater, it must be let out by the tre-
phine

; and a portion of necrosed inner table may also
require the trephine for its removal. Appropriate con-
stitutional remedies for syphilis or struma -noil of coui'se
also be necessary.

Exostoses of the skull are described imder Diseases of
Bone, p. 242.

Meningocele and ENCEniALOCELE are rare con-
genital tumours, formed by a protrusion of the mem-
branes of the brain through an uuossified part of the
skull. They arc believed to be dependent upon hydro-
cephalus, the excess of fluid in the sub-arachnoid space
or in the ventricles of the brain leading respectively to a
protrusion of the membranes alone {maiitKjorclc), or "of the
brain also {ninplialvcdi). In the latter in.^tanco, the
dilated_ ventricle may extend into the protruding portion
of brain, a condition further distinguished as hydreu-
ce.pliahirde. The ])r(jtrusion is most common in the occipital
region, just behind the foramen magnum, between the
four centres from which this part of the bone is ossified

;
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next, at the root of the nose, between the frontal and

nasal bones; but it may occur in any situation m the

course of the sutui-es, and even project into the nasal

fosscB or pharynx. Symjdom.s.^-ln the occipi al region

these tumours are generally pedunculated and ot large

size-sometimes nearly as large as the child s head
;
at

the root of the nose they are usually small and sessile.

The skin covering them is generally normal. Ihey swell

up when the child cries, and can be completely or partially

reduced on pressure, the reduction producing conyiilsions

or other brain symptoms. When they contain flmd only

(meningocele) they are soft, fluctuating, translucent, and

completely reducible on pressure; they rarely piUsate,

and are generaUy pedunculated. When they contain bram-

matter (encephalocele) they are doughy, non-fluctuating,

opaque, and onlv partially reducible; they pulsate, and

are usually sessile. They may be mistaken for other

tumours of the scalp, but especially for congenital der-

moid cysts and degenerate ntevi. However, their intimate

connection with the bone, their situation m the course oi

the sutures, and their partial or complete reducibility,

together with the facts that they swell up on expimtory

efforts, and occasionaUy pulsate synchronoiisly with the

brain, wiU usually serve for their diagnosis, hurther,

the hole in the skull may at times be detected and brain

symptoms be produced by pressiu'e. Treatment —As a

rule they should be left alone, or merely supported by a

pad and bandage. When pedunculated, and apparently

commimicating with the interior of the cramiim by a

small apertirre only, they may be injected with Morton 3

fluid, or ligatured, or removed. Little success, however,

has hitherto attended operative measures.

Ftjkgotjs tumours, generally of a sarcomatous nature,

and springing either from the tissues of the scalp or

pericranium, or from the diploe or dura mater and then

penetrating the bone, are occasionally met with, and may

be mistaken for inflammatory affections of the pericranium

or bone, or for syphilitic gummata. Their rapid growth,

resistance to syphilitic remedies, escape of blood only on

puncture, and the concomitant loss of weight and strength

of the patient, will usually serve to distinguish them

;

but an exploratory incision may in some cases be neces-

sary to clear up the diagnosis. Secondary tumoiirs which

pulsate and have the structtue of thyroid-gland tissue, are

also very occasionally met with in cases of malignant
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goitvo rreatment.-^Y}leve there is no evidence of dissemination, and the tnmour is small and fai rfy chi^umscribed It may be removed. When growinLMVom the

bntt T "'""^ done without much'-d Slty-but when the growth arises from the bone or dura mate;a much more serious operation will of course be rerndml
s ce a considerable portion of the skull will have to becut away and_ the dura mater probablv opened. It need

DISEASES OF THE BEAm THAT MAY CALL FOR
SURGIC.U:. IXTEEFEEEXCE.

.
Abscess in the brain is generally the result of a head-rnjury or of middle ear disease, and when its situationcan be ocalized with a fair amount of probabilitv im-

peratively calls for surgical interference. See Intracranial
^suppuration and Complications of Middle Ear Di^^ease

lUMOUlls of the brain are generaUy of the nature 'ofglioma, but sarcomata also occur, and gammata andtuberculous new formations are not uncommon The
signs, diagnosis, and localization of cerebral tumours comemore under the province of the Phvsician than of the
teui-geon, and aU that need be said here is that the chiefsigns are vomiting, persistent headache, optic uem-itis
locahzed spasms or paralysis, and epileptifoi-m convul-
sions, the convulsive seizures usually startin^^ at the part
supplied by the cortical centre involved in the ^^rowth
[Jacksoman Epilepsy). Where, from a consideration of thesymptoms, a tumour is beheved to be fairly circumscribed
and m an accessible situation, and svphilis and tubercle
have been excluded, the skull shoilld be trephined a
sutfacient portion of the bone removed by a Iley's saw' or
surgical engine to fully expose the growth, and" the" latter
cautiously but freely cut away. See Trephinin"- p 3 7-5

DISEASES OF THE EAK.

By A. E. CiTMiiKiinATnt, F.R.C.R., Aura] f^urgcon to
St. liarLhulomcw'.s IIos)iital.

Thysical EXAJriKATJox OF THE KAK.—In inakiii'^ an
examination of a i)atient, let him be seated between the
Sui'geon and the source of li-ht. with tlio affected ear
towards the examiner. Throw the light on the car and
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notice any abnormal condition of tlie auricle or the exter-

nal meatus. Next grasp the auricle between the middle

and index fingers, the speculum (Fig. 172), between the

index finger and thumb, and pulling the auricle upwards
and b;ii'kwavds, insin't the

spoL'ulum with a, gentli.^

rotatory movement. Any
ejiithelimn or wax tliat

may olistruet tire ^•iow

should be removed by
means of foix'ops (Fig.

173), or the syringe. If Fig. 172.—Aural siiecula.

the canal be unobstructed,

the membrana t)anpa,ui can be seen stretching across its

deeper jiart as a delicate bluish-grey or j^ellowish-groy

semitransparent and highly polish(xl film. Near the

ui)por and aiiteiiin- margin is a whitish })rominence—the

processus hixvis, and running dowmvaixls and backwards

Fig. 173.—Aural-toothed forceps.

from this, to a point just below the centre of the membrane
is the handle of the maUeiis. From the tip of the handle a
cone of light extends downwards and forwards, with its

base to the pori])hery. From the processus brevis two inrlis-

tinct lines extend backwards and forwards—the anterior

and posterior folds. It the meml>rane be very thin or

its posterif>r segment mucli retracted, the lonr/ jirocess of
the iucAis can bo seen, posterior to and parallel with, the
handle of the malleus. The poi'tion of membrane above
the anterior and posteiior folds is called ^chrapnelV

s

mcmhrane, and consists only of the dermoid and mucous
layers. "Whilst noting these points, carefully search
the membrane foi' perforations, opacities, or small polypi.
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After thus inspecting the membrane, its mobilitj' should be
ascertained by means of 1, the pneumatic speculum or '>

by forcing air into the tympanum through the Eustachian
tube, either by (a) Valsalva's method, (h) by Politzer's
method^ or (c) by the catheter.

_

(a) Vfthalva's method consifiU in making forcible expira-
tion with the nose and moutli closed.

(h) PoUtzer's method. Direct the patient to take a mouth-
ful of water

; insert the end of the india-rubber tube into

Fio. 174.—Politzer's bag.

one nostril, carefully close tlie unoccupied portions of this
and the other nostril with the index finger and thumb

;

tell the patient to swallow, and sharply compress the ba»
(Fig. 174). In small children the tjTtipanum can be
inflated without their drinking water. .Some patients fmd

Fio. 17.5.—Eii.stachiau cnthetcr.

a difficulty in swallowing easily when told to do so ; such
persons should be made to say some guttural word such as
"Huck."

(c) To pass flic Eustachian ratheirr (Fig. 175), hold the
instrument lightly between the forefinger and thumb and
pass it quickly along the floor of the" nose, keeping the
point of the instrument downwards till it renchos the back
of the pharynx ; next draw it forward about three quarters
of an inch, gently rotating outwards at the same time, till

the point is felt to ride over the posterior liji of the l-'usta-

chian orifice, and further rotatmg it till the ring of the
catheter is in a lino with the outer canthus of the eye, push
the instrument slowly onwards, when the jioint will l>e in
the liustacliian orifice. Another method foi- reaching tlie

orifice of tlio tube is to draw llic instrument forward
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over the back of the soft palate till the point begins to ride

over the posterior border of the hard palate, then turn it

uj^wards and outwards as before. These are the two best

methods. If the niiicous membrane of the nose be very
ii'ritable, first paint the inferior meatus with a 4"/^ solution

of cocaine. Occasionally owing to jDost-nasal thickening
or deformity of the septum, the catheter either cannot be
passed, or else when passed cannot be tm'ned. In such
cases give the catheter a greater curve, and attempt to

reach the tube through the other nostril.

When ail- enters the tympanum freely, it is heard dis-

tinctly to impinge on the tympanic membrane. If the
Eustachian tube be narrowed, the aii- is heard but feebly,

or not at all, to impinge on the membrane. If fl,uid be
present, either in the tube or in the tympanum, a bubbling
or giu-gling sound is heard. If the tympanic membrane
be pei-forated, the aii- is heard to whistle through the
perforation.

To hear these soimds in the t}Tnpanum it is necessary
while inflating to use the dicu/nostic tube, which is nothing
more than a piece of india-rubber tubing IS inches
long, one end of which is inserted into the patient's, and
the other into the Surgeon's, ear.

Having thus examined the condition of the external and
middle ear, the next stejj is to ascertain if possible the con-
dition of the auditory nerve. If a vibrating tuning-fork be
appHed to the vertex of the head in the midtUe line the sound
is heard equally in both ears. In this case the sound is

conducted dii-ectly to the labyrinth by the cranial bones.
If now one meatus be closed by the finger, the sound is

heard with gi-eater intensity in that ear. The explana-
tion offered of this phenomenon is that many of the
waves of soimd, prevented from escajjing through the
tympanum and meatus, are thrown back and intensified.
If, then, a patient who is deaf on one side, hears the
tuning-fork better with the affected ear, it may be
assumed that the lesion is in the sound - conducting
apparatiis

; while if he hears it better with the sound ear
some affection of the labyrinth or auditory nerve may be
suspected.

Another way of testing the condition of the labyrinth is

to place the vibrating fork on the mastoid process of the
affected ear, and when the patient can hear it no longer
for the sm-geon to transfer it to his o\\ti mastoid, and note
if he can still hear it himself. There are certain rare

"W. K K
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exceptions to tlio truth ol' what is here stated, but it is im-
possible to discuss the subject further iu so limited a space.

To complete the cxaminatioa of a imtient, test his hearing
by means of the Avatch, and voice, and finally examine tlie

nares and pharynx in cases where there is reason for sus-

pecting that an unhealthy condition of these parts may be
the exciting cause of the ear-mischief.

I; Diseases oe the Extebxal Ear. The auricle i.s

liable to attack from various diseases, but it will onlj* be
necessary here to notice two : Eczema and Heematoma.
Eczema may be acute or chi-onic

;
primary, or

secondary to eczema of the head. In the acute form
there is great redness and swelling of the auricle ; it

is hot, tense, and tender, and later a crop of vesicles

aj)23ear which exude a serous fluid soon drying into

crusts
;

these, when the}' fall off, leave a raw sm-face.

Acute eczema rarety invades the meatus. The chrouir

vanety may attack the whole auricle ; more frequently it

is limited to some i^art of it. There is httle or no redness,

the surface is dry and scuiiy, and fissui-ed in places, and
the disease generally spreads into the meatus, and some-
times even to the drum-membrane. In such cases there

is more or less deafness, accompanied it may be by
tinnitus, and a stuifj^ feeling in the ear. Treatment.—In

the acute stage apply lead and opium lotion, or powdered
zinc and starch in equal parts ;

later, useful applications

are linimentum calcis, or img. hydrarg. subchlor.

(^j. ad 3].). If the jjarts continue red and swollen, paint

them with argenti nitratis (5SS. ad aq. f5j.), and then

apply powdered boracic acid, or ung. hydrarg. oxidi. rub.

(gr. "ij. ad oj.) Applications to the meatus must bo

applied with a small brush ; the parts should be washed

with oatmeal instead of soap. Constitutional treatment

must not be neglected.

II-'EiiATOirA ATTRis may occm- spontaneously or as

the result of an injury, and is not uncommon among
the insane. It consists of an effusion of blood between

the cartilage and perichondrium on the anterior surface of

the aiu'icle. It occairs as a hard and rarely fluctuating

swelling, varying greatly in size. The skin over it i;*

of a more or less livid hue, but occa.-^ionally is hardly

discoloured. Tlierc is a feeling of warmth or tingling,

but rarely of i)ain. After a time it gradually becomes

smaller aiuT may entirely disappear. Sometimes it su]i-

puratcs. In tlie end the auricle is left more or less
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deformed. Treatment.—At first the application of ice

or cooling lotions ; some recommend tapping it and in-
jecting iodine ; others laying it open and dressing with
a "VN^eak solntion of carbolic or boracic acid. Of course, if

it suppiu'ates, it must be opened freely.

II. Diseases of the meatus :

—

Diffuse inflamma-
Tiois" is caused by injiu'v, irritants (such as picking the
ear), or sea-bathing. There is redness and swelling of
the skin lining the meatus, a sense of fulness, and
tlu'obbing and occasional tinnitus, followed by serous
or thin purulent secretion. After a time the epithelial
lining becomes whitish and sodden, and, on syringing,
comes awa}- in flakes, or even as a cast of the meatus,
leaving the surface beneath red, and frequently oblite-
rating the demarcation between the meatus and tym-
panic membrane. Barely the tympanic membrane may
be perfoi'ated. There is pain, increased by movements
of the jaw or prossiu'e on the auricle, and sometimes
fever. Treatment.—In the early stages cold compresses,
and a leech or two to the tragus ; and antiphlogistics.
As soon as secretion is established, instil a warm solution
of boracic acid, and later equal parts of alcohol and water,
or blow in powdered boracic acid. If the discharge
prove obstinate, the smiace may be painted with a
solution of nitrate of silver (5SS. ad f^j.).

FuKUXCLES. Small boils frequently occur in the
meatus in gouty, ansemic, and diabetic patients;
also in those whose nervous system has been gi'eatly
taxed._ The attack begins with pain, often of the greatest
intensity, radiating over the side of the head and in-
creased by movements of the jaw, or the slightest
pressiu'e on the auricle. There may be deafness as the
i-esult of closure of the meatus, not otherwise. Ex-
amination shows Little or no redness, but one or more
swellings, often closing the meatus. These are excjuisitely
tender when touched. xis soon as the abscess bursts
the pain subsides, but very often one abscess after
another forms, till the patient's life becomes a burden to
him through pain and sleeplessness. Treatment.—Ajqily
hot fomentations, a leech or two to the tragus, and
instil a concentrated solution of boracic acid in alcohol.
Often a plug of cotton-wool soaked in glycerine and
laudanum, and gently inserted into the meatus by the
aui-al forceps shown at Fig. 176, or Gruber's mechcated
gelatine bougies, give relief. When the abscess is fully

K K 2
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formed incise it, but not before, as early incision gives
but tciu]ioraiy relief. The general health should be
attended to, and full doses of opium given to ])rocure

sleep. Von Troltscli recommends arsenic to i)reyent the
recurrence of furuncles.

Impaction of cerujien may be caused by narrowing of

the meatus, cleaning the ears with the end of a towel or

car-pick, or the presence of a foreign body, such as a inece

Fig. 176.—Aural forceins.

of cotton-wool inserted into the meatus and forgotten.

The chief symptom is partial or complete deafness,

generally coming on suddenly. There may be tinnitus

or even giddiness, often persistent cough, rarely pain.

Sometimes the impaction of cerumen is really due to a

peculiar laminated desquamation of the skin of the

meatus, which becomes nuxed with wax, and thus fonns
a plug. Treatment.—If the wax be not very hard it can

be at once removed by syringing with wann water, the

auricle being pulled backwards and ujjwards, and the

nozzle of the syiinge directed along the upjier and
posterior wall. If any difficulty be experienced in re-

moving the wax owing to its hardness, soften it first by
dropi)ing into the ear for a few nights a warm solution

of bicarbonate of soda (gr. x. ad f^j.) After removal,

gently dry the meatus with a cone of alisorlient wool, and
let the patient keep a piece in the meatus for a few hours.

Otomycosis is a chronic inflammation of the external

auditory meatus due to the presence of a vej^etable fungus.

The symjituDis are a sense of fulness, tinnitus and occa-

sional vertigo, more or less itching and occasionally ]iain.

On examination there is seen a slight serous discharge,

and the meatus contains yellowish or blackish flakes, on

removal of which the .skin beneath is foiuidto be reddened

and occasionally bleeding. The Treatment consists iu
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freq\;ently spinging with a warm solution of ijercliloiide

of mercmy (1 iu 1000), or chlorinated lime (gr. ij ad i^i),

or hjT)osrilphite of soda (gr. iv ad fsj), and, when the

meatus is thoroughlj^ freed from the flakes, instilling

alcohol.

Aural exostoses may roughly be divided into the

spongy and the ivory.

(a.) The Spongy are single and generally pedunculated,

are most commonly found at the junction of the cartila-

ginous and bony meatus, are rapid in growth, follow

suppuration of the middle ear, and are frequently the

result of ossification of gi'anulations. Treatment.—They
can generall}^ be removed by seizing them with a pair of

forceps and breaking them off.

{h.) The Ivory exostoses or rather hyperostoses may be

single, but are more often multiple. They vary fi'om

ridge-like elevations to rounded tumoui's with broad bases
;

they are found near the orifice of the meatus, more or less

blocking up the canal, and grow slowly. Syphilis, gout,

ii-ritation of the meatus, and sea-bathing are said to be the

exciting causes. Treatment.—They should not be interfered

with unless they cause deafness by completely closing the

meatus, except in those rare cases where they are asso-

ciated with discharge. In such cases where they greatly

lessen the lumen of the canal they should be removed to

avoid the lisk of pent-up matter. Wlien their removal is

necessary, this should be done by means of a chisel and
hammer, or the dental drill.

III. Diseases of the middle ear:—Acute catarrh
maj^ be started by any condition which produces acute

naso-pharjTigeal catarrh, such as a severe cold, the

exanthemata, &c. It may also be caused by sea-bathing,

or by the use of the nasal douche. Symptoms.—The
attack begins with a feeling of fulness in the head,

followed b}^ pain, which varies in character from a dull

aching to a sevei'e throbbing or stabbing ; there is more
or less deafness and sometimes tinnitus, and even giddiness,

and in severe cases febiile disturbance. On examination,

the membrane shows at fii'st but little change beyond a

slight loss of lusti'C, and the jn'osence oi a fine streak of

red along the posterior edge of the malleus-handle. In
severe cases the postciior segment oi the membrane and
the adjacent meatus are red, and this I'edness may spi'ead

over the entire membrane till the outUno of the malleus-
handle is lost. Vesicles and even small abscesses may
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form on itf< suvfaco. Later the epidermis irs l()f)8eiio(l in
Avhito flakes, and finally the membrane distinctly bulges,
when the effnsion of "fluid is great. The EiWachian
tube is closed by swelling of its lining menjbi ane. After
some days, varying -with the severity of the inflamuiation,
resolution begins, or the fluid (m'ucus or ])us), bursts
through the membrane, and is discharged into the meatus.
Treatment.—The i^atient should be confined to the house,
or even to his bed, according to the severity of the attack.'
An aperient should be at once given, and an astiingent
gargle. If the pain is severe, a leech or two .should be
applied to the tragus. Cold compresses should as a ride be
avoided, but hot fomentations are grateful to the patient
and generally usefid. The ear may also be gently syiinged
with warm water. If there be distinct bulgiiig the
membrane should be incised, especially if the pain persists.
If there be any tenderness over the mastoid, this should
also be leeched. After the severits- of the s^nnptoms has
subsided, the tympanum should be inflated daily by means
of the air- douche, and if the discharge continues,' the ear
syringed with a warm sokrtion of boracic acid (1—100),
night and morning, and a lotion of sidphate of zinc (gr. v

fsj)! 01' equal parts of rectified spirit and water
instilled

; or after syringing with warm watei' and drying
the meatus with absorbent wool, powdered boracic acid
may be blown in. If the catarrh is non-punrlent the mem-
brane is rarely perfoi'ated ; birt even if perforation occurs,
the aperture speedily heals after the escape of the fluid.

Inflation by means of Politzer's bag .should be continiied
with decreasing frequency till the hearing is i-estored.

Chronic purulent catarrh (poindarly called
Otorrhoeu), follows the acute form of disease. After
freeing the ear from discharge, the membrane a]ipears

thickened, yellowish from the ]iresence of sodden
epithelinm, or if this has been i-emoved. leddish in hue.
In some part of it a perforation can usually lu> detected
varying in size, the margins granular or clean cut. If

large, the lining membrane of the t^^npanum can also be
seen, varpng in colour from pale pink to dark red. accord-
ing to the degree of inflammation present. "When V(My
small and situated anteriorly the ]ierforation sonielimes
cannot be .seen, but itsexisteuce can be]iroved by inflating

the tympanum and listening with the diagno.stic lube.

The amount of deafness ]iresent in chronic jnmileut
catarrh varies greatly. 'J'here is rarely tinnitus, but
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giddiness i^; far from uncommon. It is in this form of

disease that patients are specially liable to the complica-

tions which will be considered later. Treatment.—After

attention to the general health, the most important part

of the treatment is great cleanliness. If a quantity of

half-dried secretion mixed with epithelial debris be found

in the meatus, this should first be removed by the instilla-

tion of warm bicarbonate of soda (gr. x ad f^j) for

several nights, and then thoroughly syringing the ear.

Next let the ear be syringed with warm boracic acid

night and morning, and after drying the meatus, blow in

powdered boracic acid. If this treatment bo unsuccess-

ful, then try an alcoholic solution of boi'acic acid ; or if this

causes pain, it may at first be cUluted with an equal

quantity of water. Or sulphate of zinc (gr. x ad f 5]),

or acetate of lead (gr. iij ad f 5]) may be tried.

If the perforation be large and the mucous membrane
of the tympanum nu;ch swollen it should be touched

Fig. 177.—Forceps for inserting artificial drnm.

Fig. 178.—Toynbee's artificial dnini.

with solid nitrate of silver, or a saturated solution of

chromic acid. Often when the discharge has ceased, the

membrane remains perforated, and there is considerable

deafness. In such cases the hearing may be greatly

improved by means of an artificial memlminc.

Without here discussing how the aitificial membrane
acts, it is sufficient to say there are two kinds, known as

Year.slcy's and Toynbee's. 1, Tearsley's con.sists of a piece

of moistened cotton-wool, rolled into an elongated ]5lug,

and applied with a pair of forceps specially designed for

the purpose (Fig. 177). 2, Toynbee's con.sists (Fig. 178) of

a disk of soft india-rubber with a piece of silver wire
attached to the centre. The former has the advantage of

being less irritating to the ear, and can be moistened M'ith
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medicated fluids, should any discharge still persist, but it
has the disadvantage of being more difficult to apply.
Toynbee's is easily applied, but it is more irritating to the ear.
There are various modifications of T(jyubee's, the best
beiug Grtibvr's. It is impossible to tell 'in anv given case
whether the artificial drum will suc:jjcd; this can only
be ascertained by trial. When successful the artificial
drum should only be worn at first for a few hours. The
length of time should gradually be increased as the
ear becomes accustomed to its presence. It should always
be removed at night.

Various vomplications may arise in the course of chronic
pui-ulent catarrh. These are 1 ,

polypi
; 2, mastoid disease

;

3, caries and necrosis
; 4, meningitis and cerebral abscess

;

and 5, phlebitis and septicEBmia.

(1.) PoLYi'i may grow from the tympanic membrane,
the meatus, or the tympanic cavity. Only the last are
true polypi, the others being granulations ; but for brevity

they will be all classed
under the name of
polypi. They vary
much in size, being
sometimes not larger
than a mustard seed,

at other times large
enough to project be-
yond the external ori-

Fro. 179.—Polypus snare. fice of the meatus.
They areusua lly bright

red in colour, but may be pale pink, and when very large
greyish-yellow. They bleed more or less readily when
touched. The diagnosis is easily made, but care must be
taken not to mistake a swollen and vascular membrane
for a polypus. In case of doubt the mobility of the latter,
when touched with a probe, vnW settle the point. Treat-
ment.—Polypi growing from the tympanic merabraue
should be destroyed with a saturated solution of cliromic
acid applir-d by means of a ]iioco of cotton-wool twisted
round a fine pair of forceps (Fig. 17()). "When the growth
springs from tlie meatus, and is not too far in. "it can
easily bo iiinched off with a pair of aural forceps; when
deeper in, it can bo scraped ofi with a small .sharp spoon.
Tlioso of larger size, especially Avhen arising in the
tympanic cuvity, should be removed by the snare (l-'ig.

17!)). ir the growtli be of large size, of long duration.



MASTOID DISEASE. 505

and firm in structure, it is most easily removed by seizing

it with a pair of di'essiug-forceps, and slowly twisting it

round on its own axis. Care must be taken to fix the

patient's head in order to avoid sudden movement on his

part. However removed, the root of the polypus must
be touched with a saturated solution of chi'omic acid or

perchloride of iron till it is quite destroyed. Diuing the

time occupied in destroying the root, the ear must be
syringed twice a day with warm water, and alcohol

dropped into the meatus and retained there some
minutes.

(2.) Mastoid disease. Not unfrequently inflammation
of the tympanum spreads to the mastoid cells. The
symptoms are deep-seated jiain, tenderness on pressure,

and when the periosteum is involved, redness and swell-

ing; and the ear projects more or less imduly fi'om the
side of the head. In many cases, after a while, there is

fluctuation, and on opening the abscess, the bone beneath
is felt to be bare. Sometimes there is a fistulous opening
communicating with the mastoid cells. If the abscess is

not opened, the matter may burrow downwards beneath
the sterno-mastoid, or backwards beneath the muscles
attached to the occiput. In severe cases there may be
signs of cerebral ii-ritation. Sometimes the signs are
very obsciu-e, there being little indication of the mischief
beyond deep-seated pain, tenderness on making firm
pressiu-e, and some fever. It is in such cases that the
inflammation is apt to spread to the cranial cavity.

Occasionally the inflammatory products ossify, and con-
vert the mastoid cells into solid bone. Treatment.—
In the early stages apply hot fomentations and leeches,

and as soon as fluctuation can be detected, make a free

incision into the swelling, and encourage the discharge
from the tympanum by frequent syringing with warm
water. In obscure cases, if the pain persists, and the
temperature keeps above the normal, trephine. There
is little danger in trephining the mastoid cells, if care
be taken to avoid wounding the lateral sinus.

(3.) Caries and necrosis.—The parts of the temporal
bone most fi'equently attacked are, the mastoid process,
the posterior wall of the meatus, and the roof of the tym-
panic cavity. It is generally easy to make a diagnosis,
but when the deeper parts are affected it may not be
possible to do so with certainty. The points that will help
the surgeon are, facial palsy, the persistence of offen-
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sive discharge iu spite of cleanliness, and granulations
resisting all attemi^ts at destruction. Even then it may
be necessary to put the patient under an anassthetic, and
carefully examine with a probe. Treatment.—If the
diseased bone can be reached without further injuring the
hearing, it should be freely scraped or removed.

(4.) Meningitis and cerebral abscess.—Although
meningitis and cerebral abscess may supervene in the
course of acute purulent catarrh of the middle ear, it is

generally in the course of the chi-onic disease that' they
arise. If in the course of chronic suppuration, headache,
rigors, and rise of temperature supervene, we may strongly
suspect intracranial mischief, and if in addition there is

photophobia, sluggish pupils, and optic neuritis, the dia-
gnosis is all but certain. Treatment.—li the seat of the
abscess can be localized with auy probability (see p. 367),
the skull shoiild be trephined, and an attempt made to
reach the pus (see p. 371).

(o.) Phlebitis and septicemia.—Phlebitis of the
lateral sinus may supervene in the coui-se of suppm-ation
of the middle ear, especially when there is caries of some
part of the tympanic walls. When followed by septic
poisoning, the symptoms are headache, vomiting, and
rigors, with great rise of temperature, sweating and
tenderness over the mastoid, and in the course of the
internal jugular vein. There is also frequently pain on
making firm pressure at the posterior border of the
mastoid process, and, occasionally, local oedema, and
sometimes optic neuritis.

Treatment.—Trephine the mastoid, and if the sinus be
found j^lugged, ligature the internal jugular vein in two
places, and divide it between the ligatures. Xow lay
open the lateral sinus, and, removiug the clot, thorouglih-
wash out the sinus with a Avcak solution of jierchloridc of

mercury. If iu doubt as to whether the lateral sinus is

plugged or not, a fine trocar and cannula may first l)e

inserted into it.

Chronic non-purulent catarrh.—By fur the largest

proportion of cases of deafness met with are due to

clironic catarrh. So many ])athological conditions are
included under this heading, that it is im])ossil)le to do
more than give a very general outline of the symptoms.
The affection may result from an acute attack, but more
generally is a chronic affection from the very first.

Heredity, sypliilis, gout, rhoimiatism, and gestation, are
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predisposing, aucl perhaps in some cases, exciting causes.

Large closes of quinine long continued, may also be an
exciting cause. The disease at first progresses so in-

sidiously, as often to remain unsuspected for some time.

In many cases, tinnitus is the first and perhaps for

a time the only symptom. More often, however, the

earhest sj-mptom is slight difficulty of hearing general

conversation ; later there is tinnitus, at first intermittent,

afterwards persistent. Gradually the deafness increases

till it becomes marked. This deafness varies greatly with
the state of the weather and the patient's general

health. There is rarely pain, and when present, it is

transient, and never severe. There is often a sense

of tightness in the head, and a feeling as if the ears were
stopped with cotton-wool. Sometimes there is giddiness,

and some patients hear perfectly in a vihrating noise, as

for instance in a railway carriage. On inspection the
meatus is dry and shining ; and occasionally it contains im-
pacted cerumen, the removal of which however brings no
imjarovement in hearing. The membrane varies greatly

in appearance. At times it is normal, oftener more or less

opaque
;
rarely is there any sign of congestion. The an-

terior segment may be retracted, the handle of the malleus
being sharply defined, or the entire membrane may be
cupped, and the handle drawn inwards and backwards.
Opacities, calcareous deposits, and tlunned spots are often
seen. The cone of light may be altered in direction, may
be broken into points, or may disappear. Ehinoscopic
examination may show the naso-pliaryngeal mucous mem-
brane swollen, congested, and granular, or pale and drj'.

Adenoid vegetations maj^ be present. The Eustachian
orifice may be obliterated by cicatricial bands, or variously
distorted. Inflation may prove the canal patent, or more
or less obstructed. If the labyrinth be not seriously

involved, the tuning-fork is heard louder in the affected
ear. Treatment.—The nasal cavity and pharynx should
be examined and as far as possible restored to a healthy
condition (see diseases of nose and pharynx). The
])atency of the Eustaclrian tube must be restored, if possible,
l)y means of the air-douche, catheter, or electric bougie.
The nostrils should be syringed through with warm saline
solutions, and astringent gargles when necessary should be
given, or the throat painted with nitrate of silver, chloride
of zinc or glycerine of tannin. If these means fail, the
chloride of ammonium inhaler may be tried, or medicated
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fluids may bo injected into tho tympanum, such as
bicarbonate of potass, iodide of potassium, vapour of
iodine, or pilocar])ine, althouf^h I cannot say I have
observed much benefit from their use. Some "Surfjeons
recommend, in obstinate cases, porforatinf< the membrane,
and dividing the tensor tjTupani, the posterior fold, or
the anterior ligament of the malleus.
IV. Diseases of the interxal ear.— Oui- kno-wledge

of diseases of the internal ear is still so imperfect, and
our means of treatment so inadequate, that this part of
the subject need not be discussed at any great length.
Diseases of the internal ear, although often priman,', are
more frequently secondary to diseases of the middle ear.
The causes are:— 1. General diseases of the sy.stem,
especially the zjnnotic diseases, such as scarlet-fever,
measles, miunps, tjq^hus, diphtheria, &c. ; also ansemia,
lactation, and especially syphilis. 2. Extension from the
middle ear, either directly, or indirectly, by causing
reflex vaso-motor changes in the labjiinth.

"

3. Intra-
cranial mischief, such as aneuiisni of the basilar arteiy,
meningitis, abscess or tumom-s. 4. Sudden loud noises,

such as heavy artillery firing. 5. Great emotion ; and 6.

Continued use of large doses of quinine. The ch ief points of
diagnostic value are :— 1. The vibrating tuning-fork placed
on the middle line of the head is heard less distinctly with
the deaf ear, or if both ears be affected, is not heard at

all. 2. The tuning-fork -when it has ceased to be heard
through the cranial bones, can still be heard when placed
opposite the meatus. 3. The timing-fork when it has
ceased to be heard by the patient, can still be heai d by the
Surgeon. 4. The j^atient hears the tick of the watch pro-
portionately better than speech. 5. There is generally
nausea or vomiting, giddiness, and alwnys tinnitus. None
of these signs and sjmiptoms when taken separately are

of much value, but when taken together, they are strong
presumptive evidence of mischief in the internal oar.

Meniere's disease is a sudden hremorrhagic effusion

into the labyrinth. The symiitoms are very marked.
The patient whose hearing was perfect before the attack

is suddenly seized with intense tinnitus and giddiness,

often so groat as to cause him to fall. The giddiness i.s

followed by nausea or actual vonuting, faintness, and
cold sweats. On recovering somewhat, he finds he is deaf

with one ear. Tho giddiness sooner or later passes

off, but the tinnitus and deafness persist. If the deafness
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is absolute, the tinnitvis may eventually disappear.

Treatment.—Qxiimne, bromide of potassium, subcutaneous

injection of pilocarpine, and electricity are recommended ;

but all treatment dii-ected towards restoring the hearing is

useless.

Auditory vertigo is characterized
'

' by a sensation ot

motion, referred by the jiatient either to himself, or to

surroimding objects, which seem to revolve in certain

defined planes " (McBride). The attacks are generally

paroxysmal, but often there is more or less constant

giddiness, with occasional exacerbations. As may be seen

above, auditory vertigo is a prominent symptom in

Meniere's disease, but many causes may give rise to the

symptom, such as (a) increased pressure on the secondary

membranes of the tympamun induced by accumiilations of

wax in the meatus, forcible syringing, or retraction of the

inembrana t^anpani due to obstruction of the Eustachian

tube
;

[b) fluid acciunulations in the tympanic cavity ;
(c)

vascular and nervous changes, or effusion and secondary

formations in the labyrinth itself
;
[d] intra-cranial lesions;

(e) dyspepsia, and (/) such drugs as quinine and saliciu.

Treatment.—The treatment consists in finding the cause, if

possible, and attempting to remove it. When this is im-

possible, large doses of bromide of potassium, alone or com-

bined with hydrobromic acid, will be foimd most efiicacious.

Next, quinine in large doses, but this must be carefully

watched ; and lastly, the use of the continuous cm-rent of

electricity.
. . .

Tinnitus aurium arises under most varied conditions.

The soimds complained of are very numerous, but niay

be divided into ringing, rushing, bubbling, and pulsating

sounds. Any abnormal condition of the auditory ap-

paratus will produce it, such as— 1, acciunulations of wax
pressing on the drimi-membrane ; 2, increased intra-laby-

rinthine tension, fi'om undue pressm-e on the fenestrte

(either by fluid in the tympanimi, or retraction of the

membrana tympani through obstruction of the Eustachian

tube) ; or lastly, hypertemia of, or pathological change in

the labjiinth. But in addition to these local causes tinni-

tus may be produced by causes acting at a distance, such

as ansemia, chlorosis, pulsating exophthalmos, aneurism

of the vertebral artery, cerebral disease, large doses of

quinine, or saUcin. Treatment.—Tn evei'y case it is im-

portant, if possible, to ascertain whether the cause is to

be found in some derangement of the auditory apparatus,
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or olscwhei-e. If tin, cause l,c loeal, it i,s generally nos-
8ible to relieve or cure the tinnitius hy curing the local
affection. If the tinnitus depen.ls on"geneial anx'Uiia.
some form ot iron, with generous diet and the addition of
stimulants may be sufficient to effect a cure. If there
bo hypertesthesia of the neiTOu.s system, the bromides are
mchcated, with the addition of hvdrobromic acid if tlie^mgmg IS of a pulsating character. Tinnitus frequentlv
occurs m patients of a rheumatic diathesis, and in sucl!
anti-rheumatic treatment is, of course, incHcated. Other
remedies fading, the Surgeon, emi,iricallv, may tn' chloride
of ainmommn, nitrite of soda, and lastly, the continuous
current of electricity.

DISEASES OF THE EYE.

By Walter H. Jessop, M.B., F.R.C.S., Surgeon to the Central
London Ophthalmic Hospital.

Physical examination of the eye.—For the com-
plete and thorough examination of the e.ye it is necessarv
that it .should be examined :—(1) by the linaided eye or bv
focal illumination

; (2) by the ophthalmoscope ;

'

(3) for
acutenes.s of yision, fields of vision, colom-s, and tension.
In all cases where practicable each observation on the one
ej-e should be repeated on the other for comijaiison.

(1.) Seating the patient in front of a window, or in a
dark room with the lamp to the left and about two feet in
front of him direct and concentrate the Hght on his eye hy
a biconvex lens of about 2^ inches focal length ( f<,dil
aiumination). First look at the lids, and tell him to oiien
and shut them

; then, with the lids open, to execute the
various complete in, out, down and up movements of the
eye to test the extrinsic ocular muscles. Alouo- the ed"-es
of the lids look for the puncta whicli ought tolie a]i]ilTed
close to the ocular conjunctiva. Press near the inner
canthus over the lachrAnnal sac to sec if any discharc<>
passes through the imucfa. Evert the u])per lid to examine
its conjunctival surface by directing the ]iatient to look
down to the ground, laying a probe horizontally on the
external .surface of the lid and tlien taking liolil of tlie
lashes and turning the lid over tlie ]n-obe. Pull down tlie
l(jwer lid to examine its conjunctival surface.

Tli(! ocular conjunctiva should be transparent-lookiu"
and a lew small vessels should be sci'ii tlirougli it ])er-
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forating the wliite or bkiish sclerotic. Just extei'nal to the

inner cauthus is a small grejdsh-red projection, the

caruncle, and extending from it a pinkish fold, the jsZ/ct

seiniJunaris.

The vessels seen in inflammations of the eye may be
divided into the following:— 1. The j^osterior conjunctivul.

These are generallj^ brick-rod in coloru', tortuous, movable
-«dth the conjimctiva, and disapjiear on pressure. 2. The
sitb-conjunctival are branches or radicles of the anterior

ciliai'v vessels and are divided into the ])erforating and the
episcleral. The perforating arteries stop ab(.)ut ^ inch
from the corneal margin, and are well seen in glaucoma

;

the episcleral arteries form a pink zone of straight parallel

vessels (circumcornecd zone) not disappearing on pressui'e,

and arewell marked in iritis and keratitis ; the episcleral veins

are dark, dusky looking, often in limited patches and are
foimd in cyclitis, scleritis, glaucoma, &c. 3. The anterior

conjunctival vessels ai'e superficial branches of the anterior
ciliary. They are bright red in coloiu-, found near the
corneal margin, and indicate superficial coi'neal mischief.
Next examine the coi-nea, the dejjth and contents of

the anterior chamber, and the iris as to its coloui', polish
and pupillai'y apertm-e.

The normal pupil is from 3'o to 5 mm. in diameter, •

circulal-, regular, slightly to the nasal side of the centre of
the cornea, and equal to and vaiying with its fellow under
ihfferent degrees of illiunination. The pupil should con-
tract :—on light being thrown into the same eye {direct

light reflex), on hght being thrown into the opposite eye
{consensual light reflex), and on accommodation or on the
convergent movements of the eye associated with accom-
modation {accommodation reflex). It should dilate on one
or both eyes being shaded, and also on stimiJation of a
sensory noi-ve {sensory reflex). Atropine, homatropine, &c.
])roduce a dilated pupil {mydriasis) inactive to any of the
i-eflexes ; cocaine produces mydriasis, but the pupil still

acts to the contraction reflexes
;
eserine, jiilocarpine, &c.

produce a contracted pujal {miosis) always dilating
slightly on shading or on relaxation of accommodation.
The pujjil is influenced by the blood supply, and if there
is congestion of the iris it is contracted {congestion miosis).

(2.) Examination with the oph thalmoscope.—The ojjhthal-
moscope in its simplest fonn consists of a silvered glass
concave miriTji^ oi' about 20 centimetres focal length,
with a central a])erturo {sight hole) of 3 millimetres
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diameter, fitted on a suitable handle. If required for
estimating refraction, lenses are ari-anged to pass be-
lund the sight hole. The methods of usmg it are divided
into (a), direct and {b), imtired, and ai'e much easier
with a dilated pupil; for this object homatropine or
homatro]nne and cocaine should be used if possible,
(a). To use the direct method the patient shoidd be sitting
down with the light at first just above and behind the
head, the observer being about foiu- feet away. Tlii-ow the
reflection of the light from the ophthalmoscojie-miiTor
through the pupil, and observe through the sight hole the
pupillary area as a red colour [red reflex). On now slowlv
rotating the mirror horizontally and vertically a shadow
is seen if the refraction is abnormal (ametropic), and this
shadow moves in the same direction as the mirror in
myopia, and in the opposite direction in hyjjermetropia
and in myopia of less than one dioiDtre. '{IMinoscopi/.)
Approachmg closer to the patient examine the media,
and observe if any objects other than retinal vessels are
seen. If so, on telling the patient to move his eye in
different directions, these objects, wliich are usually of
a dark colour, will float about if they are in the %-itreous.

The lamp should next be moved' on a level with the
patient's head and on the same side as the eye under
examination. On now bringing the ophthalmoscope to
about 2 inches from the patient's cornea, and at the same
time relaxing your own accommodation and telling him
to look into the far distance and move his eye about as
you direct, inspect the details of the fimdus. If the
patient has an error of refraction it is necessary to correct
it by a suitable lens beliind the sight hole. Now place a
lens of nine dioptres behind the sight hole to investigate
the vitreous and the posterior part of the lens, and one of

twenty dioptres to see the cornea, anterior chamber, iris

and anteiior part of the lens.

{b.) The indirect method is perhaps easier to a beginner
and gives an extensive and rapid view of the fundus, but
is not so acciu'ate as to minute details. At a distance of

18 inches look tlirough the sight hole, yom- right eye at
the jiaticnt's riglit eye, and i-icr rersa, telling him to look
into the far distance (to relax his accommodation) in the
same direction as the lingers holding the ophthalmoscope
if the disk is to be examined, or at the sight hole if the
yellow spot region is to be investigated. After obtaining
the red reflex, hold up a lens of about 2i inches focal
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length between you and the patient and at about 2| inches

from the patient's eye; an inverted view of the fundus

will be thus obtained.

The following are the chief details to be observed in the

normal fundus. The optic disk is greyish-pink, lighter

than the rest of the fundus, and nearly circular in shape
;

its centre is sometimes stippled (lamina cribrosa), and
often depressed (physiolugical cup) with the retinal vessels

tlipping into it. The peripherj'- of the disk is usually

lighter in colour (scleral ring) and often boixlered in part

by pigment. Occasionall}' an opaque white stiiated patch

radiating fi'om th* edge of the disk is seen with its margin
graduallj' thinning out (opaque nerve fibres). The rest of

the fundus is bright I'ed, with the retinal vessels on it,

and sometimes the choroidal vessels seen plainly as a

network and of a lighter colour than the retinal vessels.

At the yellow spot the choroidal red is generally deeper in

coloiu' and there are no blood-vessels. The retinal arteries

are as a rule smaller and lighter in colour than the veins

;

both usually diA^ide at a short distance from the disk into

superior and inferior temporal and nasal branches. The
retinal veins can often be seen to pulsate even in health,

and by pressing on the eyeball with the finger the arteries

can generally be made to prdsate also.

(3.) Acuteness of vision.— Snellen's test-tjq^es are those

usually employed for testing vision, and are constructed so

as to be seen imder the smallest visual angle (5 minutes).

Place the patient at 6 metres from the distant type, and if

his distant vision is normal, he ought to read the smallest

letters, numbered 6 on the types. His vision is thus called

H,
or 1 . If he only reads the top letter it is ^, or i, and

so on. If the patient is rmder 45 give him the reading
types arranged on the same plan, and find out the

smallest he can read, and at what distance, thus finding

his near point and accommodation. If he is too blind to

see the type hold yoiu' fingers before his eye, and mea-
sirre the greatest distance at which he can count them.
Failing this shade his eye, and then throw light into it,

and see if he has perception of light. If a patient has
only perception of light, the observer should, by means of

the ophthalmoscope-mirror in a dark room, throw light

on to the dif¥ei'ent parts of his fmidus to see if all are
equally light-percipient (projection).

The fields of vision for white and colours may now be
found out by the perimeter, or roughly by the fingers.

w. L L
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Any spots of the field in -wliich the object viBed is not Reen
are called scoiomata. The colour vision is usually estimateil
by coloured wools.

Intra-ocular tension may be estimated by instruments
called tonometers, or by the finj,'ers ; the latter is the
usual way, and is effected by directing tlie patient to look
down on the ground, and then palpating the eyeball
through the ujjper lid with both index fingers. Certain
degrees of tension have been recognised, the fii-m, tense,
semifluctuating feeling of the noimal eye being taken as the
mean(2'«), and are denoted +1, -)-2,'+ 3, -1, -2, -3.

I. Diseases of the eyelids and lacheyaial appara-
tus.—Ciliary Blephaeitis {Tinea Tarsi) is the most
common inflammatory affection of tlie lids ; it is usually
chronic, and occurs especially in ill-fed, hypennetropic,
or strumous children. The symptoms are redness of the
ciliary border of the lids, and either an eczematous condi-
tion of the bordei', or more commonly inflammation and
vesication of the hair follicles with stunted and misplaced
cilia, followed in bad cases by scarring of the edge of the
lid, and slight eversion. The best treatment is an alkaline
lotion, as bicarbonate of soda, and a weak mercmial
ointment applied along the edges of the lids night and
morning ; in severe cases removal of the lashes and
painting the borders of the lids with niti-ate of silver

solution.

The eyelashes may be the seat of the pediculus pubis,

giving rise to a condition which may simulate ciliary

blepharitis if there has been much irritation.

Meibomian Cyst {Cliahmon) is the most common foi-m

of tarsal trmiour, and is due to chronic inflammation of

the fundus of a Meibomian gland. It occurs as a small,

hard, jDainless swelling, with the skin of the lid freely

movable over it. On the conjunctival surface of the lid

there is usually a bluish-grey discoloured sjiot. due to

thinning of tlie tissues. A crucial incision should be made
through this sjiot, and the semi-flTiid contents evacuated
by 2)ressure or by a small spoon. These cysts have no
cyst wall, are generally multiijlc, most common in yoiiug

adults, and are very prone to suppurate.

Stye [liordeolum) is a localized inflammation of the

cellular tissue of the lid usually altout a cilimn, but

sometimes in cf)nnection with the duct of a Meibomian
gland. It gives rise to tlu'obbing pain, and swelling and
oedema of the lid ; it is usually succeeded h\ others, and
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IS due to some derangement of the general health. It
quickly disappears on evacuating the pus if present or
on pulling out the faulty lash.
EccHYMOsis OF THE LiD {Blarl- Eijc), resulting from a

blow, lasts about a fortnight before clearing up, and may
be treated at first by iced compresses.

_

Symblepharon, or adherence of the palpebral conjunc-
tiva to the ocular conjunctiva or cornea, may occur owin^-
to inflammation following burns, wounds, and ulcerations'
CojJGEMTAL M.iEFORMATioxs of the Hds are, ptosis

(the causation of which is unknown), epicaritlms{hi which
a fold of skm stretches across the inner canthus concealiuo'
the caruncle), coloboma (a deficiency of part of the lidf
and absence of the eyelids.
The Muscular System of the Lids may be affected

by spasm of the orbicularis palpebrarum {blepharospasm)
paralysis of the orbicularis giving rise to inability to close
the eye and epiphora, and paralysis of the levator palne-
brte producing ptosis.

&VERSIOX OF the Eyelid {Entropion) is produced by
some affection of the conjunctiva or tarsus, or Ijy spasm of
the palpebral portion of the orbicularis muscle." The most
Irequent result of entropion is trichiasis (turning in
of the lashes) giving rise to pannus, ulceration of the
cornea, &c.

EvERSiox OF the Eyelid {Ectropion is due to atrophy
of the palpebral portion of the orbicularis muscle to
swelhng of the conjunctiva, or to cicatricial contraction
i\umerous operations have been planned for ectropion and
entropiou and the consequent faulty position of the lashes
in addition to the above affections, the eyelids mav

be acutely inflamed and swollen owing to erythema
ery,sipelas acute cellulitis, herpes ophthalmicus, and
abscess

;
they may also be the seat of malignant (rodentand epitheliomatous), lupous, and syphilitic (primary and

tertiary) ulcers._ lellow patches of xanthelasma, esiie-
ciaUy over the inner canthus, are found in elderly peopleihe luls may also be affected bymolluscum contag^osum'
warts, translucent cysts, and cutaneous horns
The lachrymal apparatus consists of the lachrymal

gland and Its ducts situated at the upper and externalangle ot the orbit, and the drainage system, which in-cludes the puricta, canahculi, lachrjanal sac and nasal

The lachrymal gland may be the seat of acute or chronic
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inflammation, and may also be affected by hypei-tropliy,

or sarcoma.

The chief lachrymal troubles, however, are associated

with the drainage system, and the most marked symjitom

is that of watery eye {Epiphont). The jmifia may be

everted or inverted by changes in the lid, or steuosed

from inflammation, &c. The canaliculi ma}- be narrowed

by inflammatory changes or cicatrization after injur}',

or obstructed by cilia, concretions, &c. The entrance

of the canaliculi into the sac is a verj' common place

for stenosis. The lachrymal sac ma}' be affected by
inflammation spreading from the conjunctival or nasal

mucous membrane. This is often accompanied by stricture

of the nasal duct, and sometimes gives rise to a collection

of mucus in the sac {mucocele), which presents as a fluc-

tuating swelling near the inner canthus. On pressing

over the swelling the fluid can usually be squeezed out

through the pimcta. A lachryvial abscess often follows a

mucocele ; the symptoms are then tense swelling and

redness of the integument in the neighbourhood of the

lachrymal sac.

The treatment for stenosis of the puncta or canaliculi is

to employ probes or electrolysis, and if these methods

fail, to slit up the canaliculus by a "Weber's knife, removing

a piece of the conjunctiva from the inner side of the

incision with scissors. For stenosis of the nasal duct

probes should be used to dilate it, and in many cases the

use of styles for some time is advisable. In acute inflam-

mation of the sac an incision should be made from the

outside through the swelling, or the lower canaliculus

should be slit up, and the pus, if found, evacuated that

way ; the sac should afterwards be sp-inged with anti-

septic or astringent solutions.

II. Diseases of the conjtln-ctiva.— OrrtTnALMiA

[Conjundivitis), or inflammation of the conjunctiva, is

characterized by a feeling of grittiness, heat, heavi-

ness and sticking together of the lids, injection of, and

small ha3morrhages from, the posterior conjunctival

vessels, and generally discharge from the eye.

1. PuKULENT orirniALMlA (gonorrheal ophthalmia;

ophthalmia neonatorum) is in almost all cases duo to

actual contagion with gonorrheal virus, the discharge

then containing the gonococcns. It is a most serious

affection and is characterized by the severity and rapidity

of its onset, the period of incubation being from twelve



OPHTHALMIA. 517

lioiu's to three days. The very cojiioiis cli.suhargc, at first

waterj^, quickly becomes opaque and piuailent, and is

accom^janied by severe conjunctival congestion, and
brawnj' swelling of the lids. If these sjnnptonis are not
soon reHeved the cornea ulcerates and perforates gener-
ally near its peii})hory, the ej'e being then lost for useful

"s^sion. Ophthalmia neonaturum occurs in newborn chil-

di'en generally on the tliird day after birth. It affects as

a nrle both eyes, and is due to inoculation from the
A'aginal discharges of the mother ; to avoid this risk every
child's eyes should be thoroughljr -washed immediately
after bii'th A^ith an antiseptic solution. The chief com-
plications of liiu'iilent ophthalmia are corneal ulcers,

leukoma adhei'ens, anterior j^olar cataract, and panoph-
thalmitis followed by shrinking of the globe. The treatment
must be directed chiefly to washing away the discharge.
For this purpose the eye should be thoroughly syringed
every hour, day and night, with a lotion of corrosive
sublimate (1 to 6,000). At the same time the lids should
be everted and j^ainted with nitrate of silver solution
(gr. X to 5]) once a day, and, if possible, ice-pads applied
to the hds. This treatment should be continued as long
as the discharge continues pui'ulent. Ulceration of
the cornea should be treated energetically by the actual
cautery or solid nitrate of silver. If only one eye is

affected, the laile in the adult, the opposite ej'e should be
covered if possible by a watch-glass shade to prevent
inoculation.

2. Membr^vneous {diphtheritic) ophthalmia is the most
serious and virulent form of ophthalmia, and an eye may
be destroyed by it in twenty-four hours. It is marked by
gi'eat pain and excessive brawniness, and stiffness of the
lids owing to the plastic infiltration of the mucous and
submucous surfaces. The palpebral conj unctiva is covered
by a smooth grey membrane, and if this is stripped
off, the siu'face stiU remains grey. The membrane lasts
fi'om 6 to 10 days, and is then followed by purulent
ophthalmia. Treatment. —At first antiseptic lotions and
warm fomentations, and then the usual treatment for
purulent 02)hthalmia.

.3. Muco-PUKULEXT {catarrhal) ophthalmia is charac-
terized by tlie usual symptoms of ophthalmia (see
page 516), and by inore or less muco-piu'ulent discharge

;

it occm-s in c])idemics and is contagious. There is often
enlargement of the conjiinctival follicles of the lower lid
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(follicular ophihahnUi). It is host treated by slight
astringent or antiseptic lotions, and hv ointments to
prevent the lids sticking together.

4. Granular ophthalmia (yVrtcAoma) derives its name
from the presence on the palpebral conjnnctiva, especially
near the fornix of the upper Hd, of greyish raised bodies
about the size of a pin's head. It may be acute or chronic,
and is especially common in those subjected to bad hygienic
surroundings

; hence its frequency in insanitary schools,
marshy districts, overcrowded camjis, &c. The acute
fonn is rare in England and is accompanied usually bv a
muco-purulent discliarge wlrich generally absorbs the
granulations and so ciu'es the disease. In the chronic
form the symptoms are a heaw look of the lids, irritable
eyes, and a,t times a muco-pui-iilent discharge. The muco-
purulent discharge depends more upon the condition of the
conjunctiva than on the presence of the gi-anulations.
The disease is probably only contagious diuing the
continuance of the discharge. The granulations often
atfect the submucous tissue, giving rise to scan-ing.
Pathology.—There are two views as to the nature of the
granules: 1. That they are due to h;\-i3ertrophy of the
lymijh-foUicles of the conjunctiva; and, 2, that "they are
new growths. The disease is believed by some to depend
upon the presence of a micro-organism (the Trachoma
coccus). It may be complicated by pannus, ulcers of
the cornea, entropion, trichiasis, etc. Treatment.—In
the acute foim antiseptic lotions should be employed. In
the chronic form, with muco-piu-irlent discharge, "paint the
inside of the lids once a day with nitrate of silver solution
(gr. X to 5j), and order an astringent lotion, as sulphate
of zinc (gr. ii to 3j), to be droj^ped into the eye two or
three times a day. If there is no discharge, "toiich the
granulations lightly two or three times a''week with a

crystal of sulphate of copper. Duiing the discharge stage
the patient should be isolated.

5. Phlyctenular ophthalmia is characterized by the
presence on the ocular conjunctiAa or on the anterior
surface of the cornea of one or more papules or pustules
siu-rounded by a limited viiscuhir zone. It generally
occurs in children, especiiiUy if strum<nis. Photophobia
or lid-spasm may be jircsent. The treatment is chiefly

dietetic with the local application of yellow mercuric
oxide ointment.
Pinguecula is a yellowish elevation, not ccmtainiug fat,
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of tliickened conjunctiva and subconjunctival tissue near
the inner or outer edge of the cornea.

Pterygium is a triangular thickened piece of the

ocular conjunctiva, with its apex at the margin of or on
the cornea. It is especially found in people who have
been in the Tropics. If it invades the cornea it may be
dissected oft' and the apex stitched back on the con-
junctiva.

The conjunctiva may be the seat of primary or tertiary

sj^^hilitic ulceration, tubercle, lupus, amyloid degene-
ration, pemphigus, polypus, dermoid tumours, lepra and
epithelioma.

Wounds of the conjunctiva alone heal well, and if ex-
tensive ought to be stitched up.

III. Diseases of the cor^^ea aj^d sclerotic.—Kera-
titis, or inflammation of the cornea, is characterized, as a
rule, by pain, photophobia, lachrjTiiation, impainnent of

vision, pink cii'cumcorneal vascular zone, and want of

natural transparency of the cornea. It may be divided
by its position into 1, superficial; 2, interstitial; and 3,

posterior or punctate.

1 . Sijperfici.4X keratitis is usually produced by irrita-

tion due to roughness or insufficient protection of the
lids. The condition is often vascular [ixinnus). A very
painful fomi is accompanied by nmnerous small vesicles

[herpes of the cornea). The treatment consists in the re-

moval of the irritant, and in the application of sedative
lotions as opium, belladonna, &c. In obstinate cases of

pannus the operation of peritomy (removal of a ring of

conjunctiva round the corneal periphery to cut off the
suj^erficial blood supply to the cornea) may be perfonned.

Corneal Ulcer is a loss of substance due to limited
inflammation of the corneal tissue. It is usually seated
in the supei'ficial or epithelial part of the cornea, though
sometimes from the commencement it affects the corneal
tissue projoer, and is then generally j^roduced by a Hmited
collection of pus in the lamellEe of the cornea (abscess

or onyx).

A corneal ulcer may be (a) simple, or {b) infective, and
these may be centi'al or peiipheral, acute or chronic.

(a) The simple ulcer may ]je due to an abrasion of the
cornea, a phlyctenula, &c., and is best treated when acute
by atropine drops, unless it be deep and peripheral, when
esorine or pilocarpine drops are to be preferred. When
chronic, an ointment of yellow mercuric oxide should bo
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placed in the eye once or twice ti day, and massage
emjoloyed.

(b) The infective ulcer tends to spread rapidly at its
edges and also in depth; it is often accompanied ]jy hypo-
pyon (pus in the anterior chamber) and tlicn is generally
microbic in origin. The best treatment is the actual
cautery or solid nitrate of silver applied to the edges and
base

; the evacuation of the pus in an adult by tajiping
the anterior chamber from below ; and the local appli-
cation of belladonna or atropine.

2. Interstitial keratitis is usually associated with
hereditary syphiHs, sometimes with struma, and occasion-
ally with acquired syphilis. The whole cornea undergoes
a subacute or chronic inflammation, and at first looks
steamy and then patchy and like ground glass; it usually
becomes vascular (sa/'7?ici// patches), but there is no tendency
to superficial ulceration or suppui-ation. After some
nionths the eye begins to clear up imder treatment, even
in very bad and apparently hopeless cases. Though as a
rule one eye is attacked first, the other after a few weeks
or months generally becomes affected. The usual age is

between 3 and 16. The attendant complications are iritis,

secondary glaucoma, UA-eitis, and in veiy bad cases
shrinking of the eyeball. After an attack there are
generally to be found nebulae in the cornea, and always
the remains, at the corneal periphery, of the vessels
of inflammation. The treatment is usually small doses of
mercury over a long period, or iron tonics, and locally
atropine and yellow oxide of niercui'y ointment.

3. Keratitis Punctata is probably never present
without disease of the uveal tract (page 525). It is

characterized by the presence of dots of different sizes

on the epithelium of Descemet's membrane. These are
generally arranged in the lower half of the cornea in the
shaj^e of a conical bullet with the apex upwards. The
dots may be proliferations of the posterior corneal epi-
thelial cells, or granules, &c., deposited on the epithelium.
The results of keratitis are often to be found in the cor-

neal tissue as small branching lines (remains of vessels),

gre3'ish opacities [nehulce), and dense opaque wliite jiatclies

{leukomatuy The use of lead lotion in keratitis is esjieciallv

prone to give rise to leukomata. In cases of perforating
ulcer, the iris may become adherent to the cornea, a con-
dition known as anterior sj/ncchia, or if the corneal scar is

white, as hulcoma adherens. The other results are conical
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cornea, and bulging of the cornea and sderotic {anterior

staphyloma).

Aecus senilis is a greyish ring of fatty degeneration

of the corneal tissue extending round the cornea near its

periphery ; it has no special pathological importance, and
occiu's as a rule in elderly people.

Co:mcai. coknea {keratoconus) is a bulging of the central

portion of the cornea. It generally occurs in females, and
IS due to defective nutrition of the coi'neal tissue. It may
follow an ulcer, esjjecially if central. Operative pro-

cedirres, as iridectomy, trephining, &c., ivarely do any good,

and the same may usually be said for concave and steno-

paic glasses.

Foreign' bodies on the cornea should be removed by
a needle imder cocaine auEesthesia.

SCLERITIS {episcleritis), or inflammation of the scleral

tissue, is accompanied by a cii'cumsciibed reddish-piu-ple

patch of vascular congestion about 2 to 3 mm. from the
corneal margin, generally on the outer side. It lasts as a
rule fi'om 5 to 8 months, and often relapses ; the pain and
tenderness var}" much in intensitj', and in severe cases

iiitis is usually present. It is more common in women
than men, and affects especially those of the rheumatic
and strumous diathesis, or patients with a syphilitic taint.

The best modes of treatment are warm fomentations of

opium, leeches, massage, belladonna and atropine if iritis

is suspected, and general constitutional remedies.
"Wounds of this region may be divided into (a) corneal,

{I) sclero-corneal, and (c) scleral. (n) Corneal ivounds,

unless implicating the lens or iris, generally heal quickly.

(6) Scleral wounds more than j inch behind the sclero-

comeal junction, if small and unaccompanied by the pre-
sence of a foreign body in the eye, may be stitched up, or
the conjunctiva stitched over them, and then treated by
ice-pads to allay inflammation, (c) Sclero-corneal wounds
are the most dangerous, owing to the great risk of sym-
pathetic inflammation, and demand great judgment in
saving the eye, as in most cases the eye ought to be
excised, especially if the lens is injured.

Tumours of this region, as deiTuoids, epithelioma, and
lepra, i;sually have their seat at the sclero-corneal junc-
tion.

IV. Diseases oe the uveal tract.—The uveal tract
comprises the iris, ciliary body and choroid, and though
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disease may be limited to one part, there is always a
tendency for it to spread through tlie M'hole tract.

Iritis or inflammation of the iris mav l^e acute,
subacute or chronic.

_
The usual symptoms of a case of

acute or subacute iritis are—neuralgic pain along the
oj^hthalmic division of the fifth nerve, dimness of sight,
lachrymation, injection of the episcleral vessels, giving
lise to a pink circumcorneal zone, and occasionally p'hoto-
phobia. The iris is dull, and discoloured (thus a 'blue iiis
becomes green), the pupil is sluggish, contracted, generally
irregular owing to adhesions to anterior capsule of the lens
{posterior synechice), and acts badly or not at all to atropine.
In chronic iritis there may be no symptoms except ii-regu-
larity of pupil, dimness of vision, and at times pain.
Iritis is especially likely to occur in patients suffering
from syphilis, rheumatism, or gout ; it mav also have a
traumatic origin, or be secondary to inflamniations of the
cornea, sclerotic, or the other parts of the uveal tract.
The iritis associated with si/pJdlis is often svmmetrical,
and generally accompanied by great effusion of lymph in
the neighboui'hood of the pupil, but in the secondary
.stage of this disease this sj'mptom may be alisent. Iritis
in rheumttic patients is usually very painful, and apt to
recur. Generally both eyes suffer "in repeated attacks.
It is

_

occasionally accompanied by fluid hypopyon. It
especially attacks those of the rheumatic diathesis "suffering
from prolonged gouorrhoeal discharge. In gouty subjects
there may be a very insidious form {quid iritis), ' ami
sometimes the anterior chamber may be filled with a
sijongp gelatinous mass.

_
The local treatment is first directed to obtaining dilata-

tion of the pupil by atropine or atropine and cocaine
combined ; if there is much congestion of the conjunctival
vessels it is well to apply one or two leeches to the
temporal region about one inch from the external canthus.
The general treatment is that applicable to the diathesis of
the patient, but a mild course of mercury is b}- some
always prcsci'ibed in acute iritis.

The chief traumatic affectioxs i.f the iris are blood
in the anteiior chamber {hyjil/a-uni). nn/ilriasis (duo to

paralysis of the sphincter pupilloeV tremulous iris (gene-
rally due to dislocation of the lens), rupture of the ciliary

border of the iris {corrdialysis), a rent in the pupillary
border, and prolapse of the iris after a perforating woun(i.
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The coi^genital abnormalities are difierence m
colom- in both ii-ides, irregularity in shape and position

of pupil, multiple pupils {pohjcoria), remains of pupillary

membrane, coloboma (deficiency of part of iris) generally

down and in, and often combined with coloboma of the

choroid, and iridcreinia (absence of iris).

The ii'is may be the seat of tubercle, nasTUS, cysts, and

melanotic sarcoma (rarely primary).

Iridectomy.—This operation may be perfoimed (a) to

improve the sight in cases of corneal opacity, anterior

polar cataract and zonular cataract, (ft) as a remedial

measui-e in glaucoma, relapsing iritis, and complete pos-

terior s}Tiechia, and (c) in cataract extraction.

Operation

:

—Place the patient in the recumbent posture

and induce general antesthesia, preferably by chloroform,

or local aneesthesia, by means of cocaine {'i"!^). Standing

behind the patient's head
introduce the spring spe-

culum (Fig. 180), fix the

conjimctiva near the cor-

nea with forceps opposite

the place selected for the

coloboma. Pass the kera-

FiG. 180.—Spring eye-spcculum.

Fig. 181.—Showing speculum in eye, fixation forceps in position,

and the keratome passed into the anterior chamber in the opera-

tion of Iridectomy downwards and inwards.

tome by pressure perpendicularly through the cornea

(Fig. 181), and then lowering its handle press the blade

into the anterior chamber parallel to the iris ; now lower
the handle still more till the point nearly touches the

posterior surface of the cornea and then slowly withdi'aw
the keratome. Give the fixation forceps to an assistant

to gently depress the eye
;

pass through the wound the
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iridectomy forceps closed idHIi. ihc points directed towards
the iDosteiior surface of the cornea, open the forceps, seize
the pupillary border of the iris, gently draw it out, and
snip it off with the scissors either parallel to the wound,
or at right angles to it across the cornea. Carefully
return the edges of the coloboma -with the curette, and
bandage up the eye. In iridectomy for glaucoma it is

necessary to have a large woimd (some operators prefer-
ring a Graefe's knife), and to remove the iris up to the
ciliary border.

Cyclitis, or inflammation of the ciliary body, rarely
occurs without other parts of the uveal tract being
involved. The symptoms are cii'cvuncorneal zone, pain and
tenderness in the ciliary region, pain on accommodating,
and often hypopyon and vitreous opacities. It is best
treated by atropine and leeches.

Choroiditis, except as part of a more general inflam-
mation, is rarely accompanied by external signs or severe
pain. Ophthalmoscopically there may be, if recent, soft
yellowish white exudation patches either at the yellow
spot or elsewhere ; these patches aftei-wards on dealing
up leave as a rule atrophy of the choroid, showing the
sclerotic thi'ough, and the edges bordered by distiu'bance
of pigment. The atrophic patches may be ringed, diffused,

or jjunctate, and if due to haemorrhage from the choroidal
vessels are generally large and deeply pigmented. The
retinal vessels always pass over these jDatches of choroi-
ditis. Vision is as a rixle affected, but not always. The
usual causes are syphilis (acquired and congenital),

myopia, tubercle and haemorrhages. In sj-])hilitic cases

mercuiial treatment should be continued for a lengthened
period.

Uveitis, or inflammation of the uveal tract, generally
starts in the ciliary body, and is characterized by the
chief symptoms of iritis, cyclitis, and choroiditis. It may
be divided into (1), purulent, and (2), plastic.

]. Purulent uveitis {panophtliahnith) has usually
a traumatic origin, but may occiu' in pya?mia and in old

blind eyes. The s"^Tnptoms arc acute congestion and
oedema of the lids and conjunctiva, extreme pain, and
after a few days, if the media arc transparent enough, a

yellowish reflex, due, as a rule, to snpjiuration in the

vitreous, is seen through the pupil. The usual coiu'so is

for the inflammation to affect the whole interior of the
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eye, and afterwards tlie extrinsic muscles and Tenon's

capsule. The treatment is either immediate enucleation,

or incisions into the eyeball to allow free vent to the i^us.

Meningitis has occasionally followed enucleation.

2. Plastic uveitis is characterized by a great tendency

to deposition of lymph, and may be divided into Acute

and Chronic.

(a) Acute plastic uveitis {Syvipathetic Inflammation or

Sympathetic Ophthalmia) is set up in one eye by morbid

clianges usually the result of a wound of the other eye.

The injured eye is called the " exciting," and the other

the "sympathizing eye." It occurs usually from 6

weeks to 3 months after injury. It is preceded as a rule

by sjmiptoms known as " Sympathetic Irritation," viz.

—

lachrymation, photophobia, dimness of sight, oscillations

of the pupil and frontal neuralgia. The sympitoms are

impaired -sdsion, crrcumcorneal zoue, kei'atitis punctata,

deep anterior chamber, iritis, papillo-retinitis, and opacities

in the vitreous. These sj^mptoms are followed by tlaicken-

ing and vascularization of the iris, occlusion of the pupil

by lymph, shallow anterior chamber, diminished tension,

shrinking of the vitreous, detachment of the retina, &c.

The prognosis is very imfavoiu'able, as only in a few cases

the changes stop short of actual loss of the eye for useful

vision, and it must always be remembered that the

sympathising eye suffers as a rule more severely than the

exciting. The nature of the disease is probably a microbic

inflammation spreading from the exciting eye by the optic

nerves and chiasma to the sympathizing eye. The treat-

ment consists iu confinement to a dark room, goggles,

atropine, leeches and mercury. If the exciting eye is

quite bbnd it should be excised, but if it has useful vision

it should be saved.

[h) Chronic plastic uveitis occurs as a rule in strumous
and syphilitic patients. The disease progresses like
" SjTupathetic Inflammation," but is more chronic; it

usually affects both eyes at intervals, and often passes on
to complete blindness. In yoimg children plastic uveitis

may produce a condition called "pseMcZo-(7?iomft," which
may be diagnosed as a rule from glioma by discoloration

and adhesions of the iris, minus tension, &c. A less severe

and more common form of chronic plastic uveitis may
be called Anterior Uveitis [Serous Iritis) from its affecting

the anterior part of the uveal tract. It is characterized

by keratitis punctata, deep anterior chamber, often dila-
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tation of tlio pupil, increafied tension, and tho usual
symptonis of iritis and cyclitis, accompanied frequentl^' ]jv
a few_ peripheral choroidal changes, and small vitreous
opacities. It is generally found in yoimg adults and is
often associated with gout, rheumatism," and struma,
ihe treatment is complete rest for tho cs-es, and atrf)i)ine
with careful watching of tension.
The Uveal tract may be affected in any jjai-t b^- sarcoma

(generally melanotic), but the usual jirimaiy ocular seat of
sarcoma is the ciliary body or the choroid.

_
V. Diseases oe the ceystaxlixe lexs.—Cataract

is the name applied to an opacity, complete or partial of
the lens, and is due to structui-al changes in the lens
Cataracts may be cUvided into hard or soft, accordinf' to
their consistency, and tliis usually' depends on a^^e" as
below thirty-five they are aU "soft." They are called
primary when independent of any other ocular affection
and secondary when following 'some other disease, as
glaucoma, intra-ocular tumour, &c.
Though all cataracts at first are incomjilete or partial

yet it is advisable to make a di^-ision into (1) complete
(including those that in time tend to become complete)
and (2) partial (those that do not, as a rule, tend to become
complete).

(1) Corirplete cataracts are usually senile or hard, and
are called, according to their seat of origin, niiciear
or cortical. Nuclear cataracts are characterized by an
opacity at the nucleus of the lens ; they are often amberm colour and usually hard, except sometimes in diabetes

;

cortical cataracts, wluch are the more common, be"-ia as
flakes or streaks radiating from the axis of the^lens.
Congenital cataract may occur as a general opacity of tlio
lens

; it is usually binocular, and of course soft. A com-
plete cataract may degenerate and its cortex become fluid

(
Morgagn ian Cataract).

(2) Partial cataracts include (o) lamellar, (/)) anterior
polar, and (c) posterior ])olar.

(a) Lamellar {zonular) cataract is either congenital or
forms in early life; it is generally associnted with a
history of convulsions or fits, and with a deficiency of the
enamel of the teeth. The opacity is situated as'a shell
between the nucleus and cortex," which are both clear.
It is usually symmetrical.

(i) Anterior polar (^pyramidal) cataract is a dense white
opacity at the anterior pole of the Ions, usually due to
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perforation of the cornea in early life, and as a rule asso-

ciated with corneal nebida.
(c) Posterior -polar cataract is situated at the posteiior

pole of the lens. It is generally of a radiating spoke-
like nature, and is often associated with tlisease of the
viti'eous or choi'oid.

Diagnosis.—When a cataract is complete it looks white,
amber, or grey, and may be best seen by dilating the pupil,
and examining by focal light. When incomplete and cor-
tical the stria3 may be seen by obliqire illumination if the
Ijujnl is cblatcd, or by throwing light into the eye by the
ophthalmoscope mirror (preferably a plane miri'or), when
the strife will appear as black lines.

The suhjective symptoms in incipient cataract are failing

vision, black fixed spots or lines before the eyes, ability to
see better in the dark due to dilatation of the pupil,
myopia, and sometimes monocular diplopia or polyojiia.

Treatment.—In incipient senile cataract, especially of
the nuclear variety, ati'opine drops will often temporarily
improve the sight, and may be ordered with caution. The
operations for removal of the lens are of two kinds, namely
extraction and discission; extraction is always preferred in
hard catai-acts, and sometimes in soft e.sjiecially in adults.
It is of course necessary before pi'oceeding to operation that
the condition of the eye be satisfactory as far as the lids,

conjrmctiva, and laclir}Tnal apparatus are concerned, and
that there is good perception and projection of light.

In senile cataract it is usual to wait till the vision of one
eye is reduced to mere perception of light and the vision
of the other is insufficient to allow the patient to follow
his occupation. The general health of the patient must
also be investigated, as senile cataract may be associated
with gout, glycosuria, and arterial disease.
The extraction operations are nrmierous, but the only

one described here will be the 3 millimeti'e flap operation,
which may be performed with or without iridectomy.

Operation.—First steps as in operation for iridectomj'
(see p. 523). After the introduction of the sjjring specu-
lum, the conjunctiva should be fixed with fixation forceps
immediately beneath the cornea, the point of the Graefe's
knife entered in the margin of clear cornea at the outer
edge of a horizontal line 3 millimetres beneath the sum-
mit of the cornea (Fig. 182) and passed carefully across
the anterior chamber to the inner corneal edge of the
above horizontal line ; the incision is finished in the cor-
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neal margin above by slow to and fro movements of the
knife. An iiidoctomy is now i:)Grforined if required (see

p. 523). Fixing the eye, a cystitome (Fig. 1S3) is passed

Fig. 182.—Showing speculum in eye, fixation forcejis, and Graefe's

knife in position for performing flap section in cataract extrac-

tion, and also line of flap).

through the woimd and the anterior capsule of the lens

divided by horizontal incisions. The eye is now directed

slightly downwards, and moderate pressm-e by a curette

or spoon applied below the lower edge of the cornea till

Fig. 183.—Cystitome.

the upper edge of the lens presents in the wound (see

Fig. 184) and the lens is gradually delivered. Tlie specu-

lum is now removed and the lids closed for a brief time,

when any soft matter is extracted by pressure from

without, best by the lower lid, or with a curette. The
iris is now carefully replaced by tlie curette, and both

eyes bandaged up. The after-treatment consists in keep-

ing the eyes bandaged for aljout a week, i-emoviug the

bandages and washing the lids gently every day. If

there are any signs of iritis, characterized l)y pain and

swelling of the lids, atropine and leeches must be pre-

scribed ; if the corneal wound suppiu-atcs it should bo
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cauterized or dusted with iodofoim. The other complica-
tions are prolapse of the iiis, hpemorrhage into the vitreous,
and panophthalmitis. After two months the vision should
be tried ior glasses, and if there is much membrane left
in the pupillary area, producing imsatisfactory vision a
secondary operatw7i must be performed. This is done
the eve bemg under atropine and cocaine, by passing a

biane*"
'° ^^'^ ''^'^ breaking up the mem-

The discissim operation for soft cataract consists in
needling the lens at intervals (generally two or threo

Fig. 184.—Showing the lens presenting in the wound from
pressure hy the spoon during tlie operation of Extraction.

times), allowing the aqueous to absorb a certain amoimt

then loH
^"^^8' ^^^1'* '-atropine), and

or s^-v5 'f''^^^"^'
introducmg a cm-ette

01 &} iinge through a peripheral corneal section.
Ihe CHIEF INJURIES of the lens are (1) traumatic

oftSlenrr^ "^'^"f
''''

fP^^^^*^ (2) dislSonot the lens (usuaUy downwards but sometimes into theanterior or posterior chambers).
The CONGENITAL DEFECTS OF THE LENS are RS a rulesymmetrical, and comprise cataract and dislocation

vjREO?s'''TrnT ANDVITREOUS.—The optic nerve fibres may be divided intotwo sets, axial (for the supply of the yellowS rLSSB-nd pertpheral (for the rest of the retini). ^ ^
Optic neuritis, or inflammation of the optic nerve,
V.
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may be acute or cliionic, and attack the whole or paii of

the fibres of the nerve; and may be divided into (1)

liapillitis affecting the intraocular end of the nerve, and

(2) retro-hulhar neuritis affecting the nerve behind the

globe.

1. Papillitis is usually double except vrhen due to

orbital mischief. The symptoms, chiefl}^ ophthalmoscopic,

are hj'perEeuiia, swelling and haziness of the edges

of the" disk, distended and tortuous retinal veins, and
small or normal retinal arteries. In extreme cases the

retina also is involved {papiUo-retinitis), the distended

veins being covered in part by greT,ish--white stiise or

opacities, the retina oedematous with flame - shaped

hsemprrhages often radiating from the disk, and wliite

plagues, &c. The vision may be normal or much re-

duced, and the field for vision is usually peripherally

limited. The chief causes are cerebral and orbital tumoui's,

cerebral abscess, orbital inflammations, tubercular

meningitis, acute myelitis, syphilis, chlorosis, lead poison-

ing, and nephritis. The treatment is chiefly constitutional,

but in uni-ocular papillitis incision into the nerve- sheath

has by some been recommended.
2. Eetro -BULBAR KEUEiTis may occru' in one eye, due

to orbital periostitis, iSrc. , without at first any ophthahno-

ecopic sjonptom, the only sj-mptom being loss of sight and

generally pain on movement of the eye. There is usually

a central scotoma. As a rule SATiiptoms of optic atrophy

follow.

Chronic retro-hulhar neuritis {toxic amlhjopia), affecting

iisually both eyes, is an inflammation of the axial

fibres, and is found in persons using tobacco or alcohol,

and perhaps in diabetes. The s;\-mptoms are diminution

of vision usually of both eyes, the fields of vision being

normal as to their periphery, but containing a central

scotoma (blind spot) for red and green. By the ophthal-

moscope there is usually no change to bo seen. Tlic

patients complain of mist before the eyes, and of confusing

gold and silver coins; they generally exhibit want of

tone, &c. The treatment is tlirccted to improve the

general health, and to avoid the exciting cause.

ATRornv of the optic neete may be a primary

disease, or secondary to some other optic nei-vc or retinal

affection. By the ophthalmoscope the optic disk is white

or greyish, often slightly cupped or filled up ; the lamina

cribrosa too plainly visible ; tlie retinal vessels, especially
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the arteries, are too small ; tlic vessels may be accompanied
by white streaks on each side ; and il there has been swell-
ing, the vessels are curved antero-posteriorly and often
obsciu'ed m places; the scleral ring round the disk
is too white and the edges of the disk may be irregular.Atrophy m.xy foUow papillitis, retrobidbar nem-itis,embohsm of the central artery of the retina, retinitis
(especially pigmentary), and glaucoma. A form called
progressrve atrophy is found in locomotor ataxia, insular
sclerosis, general paralysis of the insane, and as a pm-elv
local disease

;
it is marked by concentric contraction of

TjJy TT' °^ ""'SK Windness, andon etimes central scotoma. The treatment is generally
anti-sjThih ic remedies, h^^^odermic injections of strych-nia, and galvamsm, but the prognosis is as a rule veiy

LxjURiES OF THE OPTIC NERVE may be due to a stabblo^r, gun-shot wound, or fracture of the sphenoid bone'

sZoZZ\f 'TV ^^^^^^ b« secondary to

theTTr^oL?
8'liomaof the retina affectingthe intiaocular end. Myxo-sarcoma is the most commoiiioim of tumour proper to the nerve trunk. Gummataand tubercle may affect the chiasma and nerves.

RETINITIS, or inflammation of the retina, is usuallvaccompanied by cbnnnution of vision, especially atS
bv In f

''^'^ characterized ophthalmoscopical yby loss of transparency and haze of the fundus ; soft wliitecbscrete or grouped spots; haemorrhages of various szesand shapes (striated or flame-shaped in nerve-fibre laveilarge and semicirciilar m yellow spot region), and bvvitreous opacities. Eetinitis is associated mth syphil snephritis glycosm-ia, leukasmia, pyaemia (p«r«/e i rettn tr.s) and with diseases of the circulatory system (hcemor.rhagic rehmlis). The treatment is chiefly lonstitSnaTand the eyes must be shaded and used as little as possiSe'Eetinitis piGMEXTOSA is a chronic and symmetricaidisease, occumng in early life, characterizeHy n ghtblindness, and great contraction of the fields of vismneven though the central vision be normal. OphthaSao'scopicaUy the optic disk is waxy-looking and aSophied, the retinal arteries are small, and there is muchlace-work retina pigment, especially near the eqiute

en'ds in^bta^ «
U u 2
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Embolism of the centhal aetery of the eetixa
occurs usually on the loft side and in connection with

heart disease. Owing to this artery heing a tenninal one

complete plufj^ging of it is followed by total and sudden
blindness. The ophthalmoscopic signs are pale optic disk,

diffused retinal haze, bright red colour at yeUow spot, and
retinal arteries neai' disk very small and like white thi'eads.

The treatment is massage of the ej^eball.

Thromhosis of the retinal artery or vein is of occasional

occurrence ; and after lai'ge doses of quinine blindness

of both eyes has occuixed with veiy small retinal

arteries.

Detachment of the retina is due to separation of

the I'etina from its pigment epithelium by liEemorrhage or

serous exudation. It is accompanied by defect in the

field of vision corresponding to the detachment. With the

ophthalmoscope the detachment looks greyish, and the

retinal vessels ]3assing over it elevated. The causes are

mj^oi^ia, blows on the eye, cicatrices following wounds,
choroidal tumoru's, &c. Treatment, except complete rest,

is usuallj' unavailing.

Glioma of the hetina occm-s in early life, and the

first symptom is a shining white or yellow reflex seen

behind the pupil; by focal illumination there is found
nodulated swelling, with small vessels and often hjemor-
I'hages on it. The tension may be normal or increased,

and there may be secondary glaucomatous sATuptoms. The
treatment, unless the tumoiu- is very large, is immediate
excision of the eye and removal of as much of the optic

nerve as possible.

YiTREOUs OPACITIES are usually due to inflammation
(hyaliiis) associated with cbseases of the uveal tract or

i-etina, but often occur in extreme myopia, and from
retinal and choroidal hsemorrhagcs. The opacities may
be of different shajjos and sizes, and in syphilis arc veiy
minute and dust-like. The patient cumiilains of seeing

black specks floating about, and vision is sometimes
reduced. Owing to degeneration the vitreous maj- be

fluid, and contain chole-sterin crystals.

Sl'ppuratiox OF THE VITREOUS {suppurative Jii/alitis)i!i

due to injury or to extension o1' a purulent uveitis, and is

sometimes called pseudo-gliinna, from its yellowish fimdus-

I'cflex. Foreign ladies, as steel, glass, t*i:c., may be found

in the vitreous, and, if steel or iron, may be removed
V)y the electro-magnet introduced throiigh the original

i
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yvonnd when scleral, or through an incision in the
sclerotic.

yil. Glatjcoma.—Glaucoma is a condition of the eye
dependent on excess of the intra- ocular pressure. The
chiei symptoms are increased intra-ocular tension (elicited
by palpating, the eyeball with both index fingers through
the closed lids)

; jmin and tenderness
; enlargement of the

perforating vessels; impaired sensibihty, steaminess,
and pitted appearance of the cornea

; shallow anterior
chamber; di atation of the pupil; greenish fundus
retiex; pulsation of the retinal arteries, and engorge-
ment of the retmal veins; undermining and cupping
of the optic cbsk; diminished acuity of ^dsion and Uo-ht
sense; and hmitation of field of vision chiefly at nasal
side. These symptoms are generally preceded or accom-
panied by smoky Aasion (everything seen in a grey or
yellow fog), colom-ed concentric rings round lights, neu-
ralgia along the branches of the fifth nerve, and rapidly

-lasses'
Pi'^^s^yopia necessitating frequent changes of

Varieties -ai^^comu, may be divided into (1) acute
(2) subacute, and (3) chi-onic.

^

1. Acute glaucoma is characterized by the severity and
acuteness of its onset, the prodromata, viz., vomitino-
megrim, &c., sunulating a bilious attack, being often
severe. The steaminess of the cornea ]3revents as a ruleany view being obtained of the fundus although the pupil
IS widely dilate^ The optic disk when seen is found \n
first attacks not to be cupped, but there is marked pulsa-
tion of the retinal arteries and engorgement of the veinsbuch an attack may pass off after a few days, but isgeneraUy lol owed by others until the eye may mss into apennanent glaucomatous con,mon{a,hsolute glaLoma) andvision be totally destroyed. Absolute glaucoma is ac-companied by great pain and increased tension, intra-
ocular hfemoiThages, opacity of the lens, ulceration andstaphyloma ot the cornea, and shrinking of the wholeglobe Some cases of acute glaucoma may be accom-panied by severe mtra-ocular haemorrhage {hoimorrhaaic
glaucoma).

2. Subacute glaucoma is characterized by the svmntoms of glaucoma as given above. There is generallv agi'adual progi'css, sometimes with exacerbations, and itmay at any time give rise to acute glaucoma.
6. Chrome glaucoma may follow on an acute or «ub
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acuto attack, Init there is an insidious and progi'ossive

form usually attncking both oj'os, in -which all initative

signs are absent. Without pain and often with no
apparent increase of tension, there is giadual reduction
of the amplitude of accom:aodation, diminished corneal
sensibility, and cup])ing and lU'ogi'essive atrojihy of the
optic disks often passing on to al)solute blindness.

Pathology.—Glaucoma is produced by anj' circumstance
tending to upset the normal relation of the secretion and
excretion of the intra-ocular fluids, which, secreted bj-the

ciliary processes, pass chiefly out at the angle bet-ween

the iris and the cornea [iridic or filtration angh). Tliis

may be produced by hyjjersecietion of the ciliary pro-

cesses, obstruction at the filtration angle, or by serosity

of the fluids. The most frequent cause is obstruction at

the filtration angle due to inflammatoiy products, or to

mechanical means, as gro-wth of the lens, or dilatation of

the pupil especially by atropine, &c. Glaucoma occurs as

a rule in persons over 40 yeai's of age, is frecj[uently

hereditary, and is often associated -with hypermetropia.
It may be secondary to complete posteiior synechia, per-

forating ulcers and -wounds of the cornea, dislocation of

the lens laterally and into the anterior chamber, cataract

operations, intraocular tumours, and intraocular hfemor-
rhage.

The treatment in acide glaucoma is by instillation of

eserine (especially if the attack is caused by atropine), or by
a large iridectomy, as much as one-fifth of the ii-is being
remo^-ed. Se-s^eral other opei'ations have been I'ecom-

mended, as sclerotomy, &c. In glaucoma ahsohdum p\mc-

ture of the sclerotic often i-elieves the pain. In subacute

cases iridectomy is generally indicated, but in chronic

glaucoma -without tension no oj-ierative procedure probably
does any good.

VIII. lilSEASES OF THE ORBIT.—SuBCOXJUXCTIVAL
MCiiGRRHAGE, due to a blo-n- on the eye or to rupture of

a small vessel, o-wing to cough, &c., is of a bright i-ed

colour and is more marked towards the front and does not

pass far back. Exactly the converse as to the jiosition of

the blood staining npplies to deep orbital ha>morrhage
following fi'acturc of the anterior fossa of the skull, iftc.

Orbital abscess and orbital cellflitis. when
acute, are difficult to diiignoso from eiich other. Tliough
ofteiT traumatic they may be due to cold, irritation of a

tooth, erysipelas, pya?mia, &c. They sometimes originate
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in periostitis. They are usually characterized by swelling
of the lids, chemosis of the conjunctiva, pain on move-
ments of the eye and on pressing back the eyeball,
limitation of the ocular movements, facial neuralgia, and
proptosis

;
_
sometimes there is a defined, tender, fluctuat-

tmg swelling. If the symptoms are not soon relieved,
especially in orbital cellulitis, papillitis and atrophy of
the optic nerve may ensue, and also meningitis. Orbital
abscess may be chronic and simulate a solid tumour.
The treatment consists in early evacuation of the pus,
hot fomentations and constitutional remedies.
Tumours of the oebit usually cause protrusion of the

eye {proptosis), impaii-ment of its movements, and papillitis
or optic atrophy. Generally one orbit only is affected.
The origin of an orbital tumour may be primary, in the
lachrymal gland, in the loose orbital tissues, in the peri-
osteum, in the eyeball or in the optic nerve ; or secondary,
starting from a neighbouring cavity. The primary
tumours may be cystic (hydatid, dermoid), osseous (gene-
rally ivory), sarcomatous, and vascular (najvi). Amongst
the secondary tumours may be mentioned arterio-venous
communication in the cavernous sinus giving rise to a
pulsating tumour, and distention of the frontal sinus by
retained mucus {frontal mucocele). The treatment is chiefly
the same as in other parts. Malignant tumoui-s should
be removed freely even with the eyeball and the con-
tents of the orbit, and chloride of zinc paste in some cases
applied a few days afterwards.
Enucleation of the eye.—Patient lying down and as

a rule under general anaesthesia
; operator standing behind

the head
;
spring speculum in lids. Divide conjunctiva all

round the cornea with scissors
; raise each rectus tendon in

succession on a squint hook (Fig. 186) and divide each one
close to the globe; now separate the limbs of the speculum
and the eyeball wiU project forwards; pass a pair of stout
curved scissors, closed, behind the globe from the outer side
and feel for the optic nerve, then pull back the scissors
slightly, open them, and divide the nerve. The globe now
pushed forwards by the scissors, is taken between the fino-er
and thumb, and the other attachments are divided by the
scissors. After the operation firm pressure is applied bv
a bandage. There is but rarely any trouble from hjBmor-
rhage. An artificial eye may be given about three months
atter^operation, if the socket is healthy.
IX. Ekrors of refraction and accommodation.—
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The light-percii)ient portion of the ej^e exists at the external
layer of the retina {rods and cones), and it is necessary for
perfect vision that images of external objects should be
accurately focussed on this layer. Rays of light passing
into the eye are refracted at the anterior surfaces of the
cornea, lens and vitreous, and brought to a focus at a point
varying with the refraction. The human eye for the sake
of simplicity may be represented by a convex lens of
23 mm. focus; and the following laws regulating the
passage of light through a convex lens will then be ap-
plicable to it. Eays of light passing through a convex
lens parallel to the principal axis, and therefore coming
from infinity, are brought to a focus at a point {principal
focus) varying inversely in distance to the convexity of

H.

1

Em.

/

My.
^

Fig. 185.—Diagram to illustrate errors of refraction. L. Convex
lens. X X. Principal focus. D. Divergent ra.y. P. Parallel ray.
C. Convergent ray. H, Em. and lly. Position of hypermetropic,
emmetropic, and myopic retinte.

the lens
; rays coming from a point closer than infinity

{divercjent rays) are refracted fui-ther back from the lens
than the focal point ; and rays coming from a point be-
yond infinity {convergent) are focussed between the lens
and its principal focus.

Emmetiiopia.—In an eye of normal refraction {emme-
trojmt) with its accommodation relaxed, parallel ravs pass-
ing through the pupil will be focussed by the surfaces at
a point represented by the external surfaces of the rod
and cone layer of the retina; divergent rays will be focussed
behind the retina; and convergent rays iii front. In order
to locus the divergent rays upon the retina it is necessary
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to increase the convexity of the lens and so shorten its
iocal length. This is done by accommodation, and a
young emmetrope with normal accommodation should be
able to focus on his retina all rays from parallel to diver-
gent ones starting from a few inches from his cornea.
Hypermetropia is the condition in which, in the eye

at rest the retina only receives convergent rays
; parallel

and divergent rays are refracted beyond the retina. This
takes place from too short a distance between the cornea
and the retma, or from lessened convexity of the lens •

the usiial cause is congenital shortness of the axis of the
Hypermetropes from this fact are obliged to accom-

modate for parallel rays and still more for divergent ones.
Ihe treaiment natiu-aUy is to increase the convexity of the
lens artificiaUy by gi^-ing a convex lens ; and by s'o doinj?
allowing parallel rays to be refracted on the retina, and
then the Ciliary muscle will be able to focus divergent
rays on the retma. In chilcben and young adults to find
out their hjqjermetropia it is often necessary to order
atropine before testing the refraction. The symptoms of
Hypermetropia are pain and discomfort on reading con-
gested eyelids and conjunctivae, spasm and fibrillar twitch-mgs oi the lids, convergent strabismus, headache, &c.
-tLypermetropiais usuaUy congenital, often hereditary, and
IS frequently associated with a flat-looking face, shallow
orbits and small eyes.

^'^^^I'^T.'^
opposite condition to hyiiermetropia

and m it the retina only receives anterior divergent rays
it IS due as a rule to the axis of the eye being too lono-
or m some cases to the ciliary muscle rendering the len.stoo convex {spasm of accommodation). The treatment
except m cases of spasm of accommodation, is to ciyg
concave glasses to allow parallel and other divergent rnys
to faU on the retina. In low degrees of myopia it is onh-
necessary to order glasses for cUstance but in high
degrees it is usual to order a stronger pair for distance

;inp LT In apparent myopiadue to spasm of the cihary muscle it is necessary to order
atropine to find out the true refraction. Myopes oftenhave the head elongated in the antero-posterior diameter
a long face and large prominent eyes. Myopia is gene-raUy accompanied by a crescent at the outer side of thecbsk (posier^or stoiJ^Zoma), and there maybe secondary

opacitfes! ic? '
°f the ritina, yitreo;,!
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Astigmatism is tho conditiou in wliieli ono or more of

tlie refractive surfaces have not the same curvature in
all directions. Astigmatism may Ik; divided into—•(!),

irregular, in which there is a dift'orencc; of refraction in
the different parts of the same meridian due to chauf^es
in tho lens and cornea; and (2), rcyulur where there i.s a
difference in two meridians [cJiief meridians) at i-ijrht

angles to one another, and called those of maximum and
minimum refraction. It is usuallj- corneal {static astigma-
tism), hut may be due to the ciliarj' muscle {dynamic
astigmatism). Eegular astigmatism may be

—

{a) simple,

where one meridian is emmetropic and ithe other hyper-
metropic or myopic, and is then called simple hyper-
metropic or myopic astigmatism; {b) comjjound, •<f.-here

the meridians are rmoquaUy myopic (compound myopic
astigmatism) or unequally h^qiermetropic (compound
hyi^ermetropic astigmatism) ; or (c) mixed, where one
meridian is hypermetropic and the other myopic.
The treatment is by cylindrical glasses alone for simjile

astigmatism, and c^-lindrical glasses in combination with
sphericals for compound and mixed.
Presbyopia.—From 40 to 45 years of age it is found

in all eyes, owing to changes in the elasticity of the lens,

that the ciliary muscle begins perceptibly to lose its

l^ower of altering the convexity of the lens. The effect of

this will be to prevent near obj ects being focussed on the
retina, and to counteract this condition and help the
ciliary muscle it is necessary to give convex glasses for

reading. It has been foimd that the glass needed is

about one dioptre for every five years after 40. In
myoj^es wearing glasses for reading, tliis amount will

have to be subtracted from their glasses.

X. STRABISirUS AJv'D OCULAR PARALYSIS.—STRABISMUS
{squint) is always present when the Uxo eyes are not
directed simultaneously towards the same object, and is

iisuall}' accompanied at some time by double vision {di-

plopia). Strabismus occurs from over-action, weakness, or

paralysis of one or more of the extrinsic ocular muscles.
It is usually convergent or divergent, but may bo upward
or downward. It maj^ be constant or occasional {periodic).

and though usually one eye alone scpiints, yet sometimes
both eyes may do so in turn {alfrrnniing). When the
sqiiinting eye follows its felloM" noi'mally in all its move-
ments tho squint is called concomitant in contra -distinction
to purahjtic. Di])lo]iia is much more marked in paralytic
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than in concomitant sqnint. The non-sqninting ej-e is

called the fixing eye, and strabismus maybe estimated by
telling the patient to look at an object about two feet
away with the fixing eye, and then taking the distance
between the middle of the paljiebral aperture and the
middle of the cornea of the squinting eye {'primwrij
squint) ; on now making the squinting become the fixing
eye the amount of deviation of the original fixing eye is

taken {secondary squint). In paralytic cases the secondary
squint exceeds the primary, but it is equal to the primary
in concomitant squint.

Co ;n'e;',(7en!;_ (internal) squint is most commonly due to
hypermetropia, owing to the fact that the excessive ac-
commodation necessitates a cori'esponding convergence

;

but it may occur occasionally in myopia, and may follow
division or paralysis of an external rectus.

Divergent (external) strahiamus follows from insufficiency
of convergence power, and weakness of the internal recti,
especially in myopia ; from defective vision of an eye, as
in corneal nebulse, &c. ; and from division or paralysis of
an internal rectus.

The treatment of concomitant strabismus is by atro-
pine, eserine, spectacles, prisms, and stereoscopic exercises.
The operations that may be required are either tenotomy
of the muscle of the aifected side, or advancement of the
muscle of the opposite side. As a rule only one eye
should be operated on at a time. The treatment of
paralytic strabisnuis is by constitutional remedies and
galvanism of the aifected nuiscle.

Tenotomy of the interned rectus.—'Patient lying down
and under cocaine or general anajsthesia

; operator stand-
mg m front and to the right-hand side. Introduce tlie
spiing speculum, and pinch up with a pair of fixation
forceps the conjunctiva and subconjunctival tissue at the
pomt of junctKm of the lower horizontal and inner vertical
tangents to the cornea. Divide this fold with a pair of
blmit-pointod scissors, making the incision only largo
enough to admit the points of the scissors, and then,
passing the scissors through the incision, divide the cap-
sule of Tenon. Pass the strabismus hook (Fig. 186) into
the wound, (breeting its point backwards, and then turn
the end of the hook upwards between the globe and the
tendon, until its point is seen beneath the conjunctiva at
the up]5er border of the tendon. Introduce the scissors
through the wound and open the blades on either side of
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the tendon between the globe and the hook, and l>y one
or two snips cut through the tendon. Eeinovo the hook
and then reintroduce it to see if the tendon is comiileteh'
divided.

The method is the same for the external rectus, but it

must be remembered that the tendon is situated a little

further back.

Ocular Paralyses.— ComjAde Paralysis of the Third
Nerve is characterized by complete ptosis ; external stra-

bismus
;
inability to move the eye directly up, down or

in; crossed diplopia; mydiiasis and inactivity of the
23upil to all the reflexes ; and paralysis of accommodation.
Any one of the muscles supplied by the third nerve may
be separately paralysed, also the superior oblique (foiu-th

Fig. 186.—Strabismus hook.

nerve) and the external rectus (sixth nerve). Paralysis
of the external rectus gives rise to internal strabismus, in-
ability to move the eye outwards, and homonymous
diplopia. It is the most common of the ocular palsies,
probably from the long coiu'se of the sixth nerve. All
the external ocular muscles may be paralysed at the same
time [ophthalmoplefiia. externa).

The intra-ocular muscles are the pupillary {sphincter
^mpillce) and the ciliary. The pupillary muscle may ho
affected by paralysis of the third or short ciliary nerves,
producing medium mytbiasis, and by paralysis of tlie cer-
vical sympathetic or long ciliary nerves, producing partial
miosis. The ciliary muscle may be paralysed {cijclnplcf/ia)

by affections of the third or short ciliary nerves, usually
in conjvmction with paralysis of the pupillaiy muscle.
It may be paralysed alone as in dijihtheria.

In certain diseases, especially locomotor ataxia, the
pupil acts to accommodation but not to liglit {Argyll

-

Eobertson ar sjnnal pupil). In a few cases complete ])alsv
of all the external and internal ocular muscles has been
observed.

The ircatmcnl of ocnlar paralysis is chiedv constitu-
tional. Manj' are of sy2)hilitic origin and reqmre mercury
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or iodide of j^otassium, but faradisation of the affected
muscle may also be employed. In mydriasis and cyclo-
plegia, the use of eserine is indicated.

Nystagmus {involuntary oscillations of the eyeball) is

generally binocular, and the movements of the eyes are
usualh' horizontal or rotatory. It occurs generally iu
early life, and is then due to defect of sight from corneal
ulcer, &c., sometimes in adult life, in cases of dissemi-
nated sclerosis, &c., and in miners, in whom it is probably
due to their position at work.

DISEASES OF THE LIPS, CHEEKS, AND MOUTH.

Herpes of the lip.—A crop of herpetic vesicles
which bm-st in a few days leaving small scabs, are
common on the lip during slight attacks of catarrh, in-
digestion, &c. Their occurrence in pneumonia is -well

known.
Cracks and fissures of the lip following exposure

to cold, &c., in dyspeptics, are very common, and if

neglected, may form deep and painful fissures, prone to
bleed and obstinate to heal. A simple ointment, and if

persistent, touching them with nitrate of silver, will
generally suffice to cui-e them. They must not be mis-
taken for the fissui-es about the corners of the mouth so
common in congenital and acquired sj'philis.

PaPILLOMATA or warty GROWTHS OF THE LIP are of
interest in that they are Hable as age advances to become
epitheliomatous. They may sometimes grow out in the
form of horns. Extirpation with the knife is the proper
treatment.

Superficial ulcers on the inner surface of the Hp are
common accompaniments of errors in digestion, and of
secondary syphihs. There are usually similar idcers on
the side of the tongue and cheeks. Nitrate of silver or
chromic acid lotions are the best local applications.

_
N^vus OF THE LIP when small may be touched with

nitric acid or ethylate of sodiiim ; and when pendulous
and projecting from the free margin, ligatm-ed. When
involving the whole substance of the lip it may be treated
by electrolysis, or, better, excised by means of a V-shaped
incision.

Hypertrophy of the lip, generally the upper, is
often met with in connection with cracks and fissures' in
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strumous children, and is known as the sirmnous lip. A
similar condition is sometimes met with in congenital
sjqAilis and in chronic nasal catarrh. The thickening, as
a rule, disapi^ears under constitutional treatment, and as
the jiatient grows older. The remo^al of a wedge-shaped
piece, as advised by some, can seldom be necessary.
pABBUNCLE OE THE LIP is a most dangerous disease, as

it is very liable to lead to infective phlebitis of the facial
vein which may spread thence through the ophthalmic
vein to the cavernous and other cranial sinuses, and
terminate in infective meningitis or in general blood
poisoning. Free incisions should be made, the sloughs
scraped away, antiseptics appHed, and the strength sup-
ported hj fluid nom-ishment and stimulants.
Adenomata, or l.aj3Ial glandular. TUiiouRS (Paget),

occasionally occur- in the lip as small, smooth, elastic
growths projecting vuider the mucous membrane. They
sometimes contain nodules of cartilage, and are then of
harder consistenc}-. They should be removed from the
mucous surface to avoid scari'ing.

Cysts due to obstruction of the mucous follicles are
frequent in the lip. They contain a glairy fluid, and
appear as small, tense, semi-translucent, globular, blmsh-
pink swellings on the mucous sm-face. A free incision
through the mucous membrane, and removal of the cyst-
wall with forceps, is perhaps the best treatment.
Epithelioma nearly always occiu-s in men, and on the

lower lip ; and although it' may affect non-smokers, it

generally ajjpears to be due to the irritation and heat of a
«hort clay pipe. It begins as a crack, small lUcer, or in-
dm-ated tubercle, and may either spread superficially along
the freemargin of the lip, or extend deeply into its substance.
Sooner or later it involves the whole" lip and adjoining
part, becomes adherent to the jaw, and invades tlic bone.
The lymphatic glands m the neck become involved, but
dissemination through internal organs is rare. If removed
early, it may not recur till after a long period of immunity,
or perhaps not at all. It seldom returns in the scar, biit
in the lymphatic glands, the patient dying of exhaustion
induced by ulcerating and blooding masses in the neck.
The affection is very apt to be mistaken for hard chancre,
and the latter has ere now been cut away under the
impression that it was an epithelioma. The following
points should serve to distinguish them :— 1. Epithelioma
goiiorally occin-s in the old. and in men, and on the lower
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lip; chancre infhe yoimg, in women, and on the ujiper
lip. 2. The epitheliomatous ulcer has hard, sinuous, and
everted edges, and an indiu-ated and warty base; the
chancrous_ is raised, excoriated, smoother, and the in-
duration is more circumscribed. 3. In the malignant
affection, the glands are not affected till late in the
disease—perhaps six months ; in the syphilitic early,
say six weeks. Moreover, in chancre secondary symptorns
will be present or soon appear, and the disease readily
yields to antisyphilitic remedies. Treatment.—Fvee and
early excision is imperative. The growth may be either
included in a A^-shaped incision, the wound being after-
wards united by hare-lip pins, or if superficial, freely
shaved off. The glands in the neck, if enlarged and not
too extensively diseased, should be extirpated at the
same time. When the bone is involved, a portion of the
jaw may be removed if the whole disease can be got
away.
Hake-lip is a congenital malformation in which the

upper hp IS vertically cleft on one or both sides of the
median Ime. It is so named from its fancied resemblance
to the hp of the hare. It is produced by the failm-e of
imion of the fronto-nasal process which forms the median
portion of the lip with the superior maxillary processes
which form the lateral portions. The fissure will, there-
fore, be opposite the suture between the superior max-
lUary and premaxillary bones, the situation at which
the union between the above-mentioned processes nor-
mally occurs

;
and it will be single or doable, according

as the tailm-e of union occui's on one or both sides Itmay exist as a mere notch on the free margin of ,the lip
but it more frequently extends deeply through the sub-
stance of the hp into the nostril above. Single hare-
lip is far more common than double hare-lip, and occursmuch more often on the left than on the right side Thetwo margins of the cleft are often unequal in length thehp on one side of the cleft being on a lower level than
on the other. In double hare-hp the central portion is
generally shorter than natural, and along with the pre-
maxillary bone and the incisor teeth frequently proiects
forwards the two clefts being often of unequal extent
Oleit palate is a frequent concomitant of hare-hp and
malfoi-mations, such as club-foot, spina bifida &c

'

arenot uncommon m other parts of the body at the 'same
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Treatment.—Tho edges of the cleft should be pared, and
the raw surfaces brought into contact, and there held by
hare-lip pins or sutures, so that primary union may occur.
The operation is best done between the third and fifth
months of infancy, as veiy young infants bear haemor-
rhage badly, and later, the troubles of teething begin.
To ensm-e success the child should be brought Into the
best possible state of health by careful nursing and feed-
ing, and any constitutional taint, as syphilis, corrected by
approj^riate remedies.

There are various methods of operating. Here only
the more simple can be described. "^^Tiateyer method
is adopted, the objects to be kept in riew are— 1, to

obtain piimaiy union
tkroughout the wound,
and hence the minimum
of scarring; 2, to ensure
the margin of the pro-
labium and free bordei'

n no- ci -ii . 1 r
the lip respectively

Fic. 18/ - Smiths clamp for .

3^
controlhng hsmon^age during ^ent the formation ifter
operation for hare-lip. , . „ ,tne operation of a notch

at the line of union. These
objects are best attained by well freeing the lip from the
gums at the apex of the cleft so as to avoid tension

; by
using a sharp knife so as to ensure clean incisions ; bv
taking care to completely pare the margins of the cleft,

and to remove suiEcient tissue to procm-e broad, raw siu-
faces; by passing the hare-lip pins on the same level.
and deeply enough to bring the whole of the raw sm-faces
into contact ; and by making the cuts in paring the edges
concave towards the middle line of the cleft, so as to
lengthen the line of imion and allow for retraction.

Operation for ihujle hare-h'ji.—Having placed a Smith's
clamp (Fig. 187) on the lip ou either side of the cleft to
control haemorrhage, jiare the edges of the cleft with a
sharp narrow-bladcd scalpel, talcing care to remove the
whole of the rounded jiortion of the jirolabiuin on each
side of the base of the cleft; and having freed the li]i

from the gums at the a])ex of the cleft, bring the raw
siu-faces together by hare-lip pins, passing the lower one
first to ensm-e the free edge of the lip and ])rolabiimi
being in line. The lower pin shoxild be entered a quarter
of an inch from the margin of the cleft, and made to
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transfix the coroTiarj- artery; but it should not penetrate
the mucous membrane, as if tliis be done the mucousmembrane ^'ill double m and prevent union. A secondpin ^all generally be necessary, and should be passed inthe same wa3^ and a silk sutm-e twisted roimd each.Ihe sharp ends of the puis should be nipped off with
pliers, a small piece of oiled lint placed beneath them
to prevent mjuiyto the

_
cheek, and several sutures ofhorsehair passed superficially to keep the edges of the

T"'"''''^"
apposition. The parts should then

Sni 1
' ""TT^ '^^^^ collodion, and a dumb-bell-shaped piece of strapping applied across from cheek

Fig. 188. Fig. jgg. Fig. 190.

Figs. 188, 189, 190 -Operation for .single ],are.]ip whe. the fissuredoes not extend into the nostril.

to cheek to prevent traction. The nins shnnLlmoved at the end of twenty-foui to tCh- ^
otherwise thevA^-iU leave scirs V/f • I V >
be left on till firm unbn t^ oc^^J^SS^"?

'^'"''^

re-appHed. Where.the fissui^Tes Ltlxtend tS^^^^^^

oioiiecirri^ 189^' nf^
" flj«d-shaped woiuid thu^

fomiod l„ remain altacC'.rt iS \Lf \f''J''^
sids ae incision dicniM dope „/at I,! ...t^",*' '"I^
:p™IaWu,n, co.„p,otoh. „n/ovi°ng L'uZt iS?
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on the .sliallowor sido should ha nf)W turned down and

united to the shjped-off ])ortion on tlie deeper side, and the

vertical portions of the incision brought togetlier as usual.

Thus, what was the free edge of the cleft on tlie shallowei-

side, now becomes the free (;dge of the li]! (Fig. 192).

Operntion for douhh harc-lip.—Whnn the jireMiaxiUary

process projects, it should not, as a rule, be removed, but

Fig. 191. Fii^-

Figs. 191, 192.—Operation for single liare-lip when the sides of

be forced back into place by partially detaching it with

the cutting pliers blunted hy being wi'apped in lint, and

the lip united over it. There are manv ways of unitmg

the lip. The simplest, perhaps (Figs. 193 and 194), con-

sists in paring completely the central portion, and then

Fig. 193. FiC- 194.

Figs. 19-3, 194.—Operation foi- double hare-lip.

making two flaps from the lateral ]iortions, bringing

them down and uniting them to each other bolow the

central i)ortion, and also to it, so that they may fill up

the gap left by the deficient length of the central ])orlion.

EoDKNT iiLCKii perhaps most often occurs on the

check, especiallv near the outer and inner canthus of the

eyelids, the abi of the nose, and the external auditory

the fis.sure are unequal.
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is also met with ou tlio scalp. Eodent ulcer is generaUyregarded as a ±orm of carcinoma ; it differs fronr oXarv

wShp f ""t become disseminated, affect thelA-mphatics, or return alter removal. Sums—The dise-i se

It Tn^^^flfr""'
""^ ^^^^^-^—

«
before fi%

u ce? 'n^^"*'
I'^ter becomes inulcei

,
the ulcer IS generally single, its edges are irregularsinuous, and a little raised, and but very^lightl if^atSindm-atcd; its base is slightly depressed, vSkI oVgmiu^^lations generally of a pale pink colour, and at timesovered Math a scab. The slan around i healthy amthough attempts at cicatrization are sometimes^ 'sec^ithe ulcer never quite heals, but slowly extends destiw

gieat deioruuty. Trecdment.—It should be \.Lu i

widely extirpated with the knife oi ifly 'par Lnobe thus removed, what remains Should be d£tro^^d bycaustic or the cautery.
ui- t>iio_^ea Dy

Stomatitis or inflammation of the mouth mav bebvided into the aphthous, the parasitic, the ulcSSyethe syplnlitic, he mercurial, and the gangrenoS
'

Aphthous stomatitis eenerallv deiipnrlo
d gestive disjiu.bance, an! i"tlo^r"^uni' dnZTIt IS characterized by white patches of^Son on themucous membrane of the lips, cheek, and tongue Ehu
is^l^iS"^^' boiSy,-ar?^i;e

P«r««7/c stomcdiiis, or thrush, resembles the precedino-

SJISSS ^ti?«^^treatment should be directed.
^

Ulcerative stomatitis is more serious but «f;n

^S, iS^2?Li?„TSriS ^"^^^^^^^^^

Syphilitic stomatitis is common dui-ino- fT,^ „ ,

N N 2
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Mercurial stomatitis, depending upon an overdose of

mercury, or some idiosyncrasy of the patient to the drug,

is of less frequent occurrence in its severe forms than
formerly. It is attended with foul breath, swollen tongue,

spongy gums, profuse salivation, swelling of the parotid

and submaxillary glands, and loosening of the teeth. It

may terminate in gangrenous ulceration, with extensive

destruction of the soft tissues, and perhaps necrosis of

the bones. Chlorate of potash, both internally and as a

mouth-wash, should be given ; and the strength sup-

ported by fluid nourishment, and if indicated, by stimu-

lants.

Gangrenous stomatitis or cancriim oris, is a phagedaenic

ulceration, which begins on the inside of the cheek and if

not checked rapidly involves its whole thickness. It is

very apt to terminate in blood-poisoning. It appears to

depend upon thrombosis of the capillaries, a condition

recently shown to be induced bj'^ the presence of a specific

micro-organism. It is most frequently met with in

under-fed, debilitated children recovering from one of

the exanthemata, tj^ihoid fever, &c., or subjected to bad

hygienic conditions. A foul and black slough forms in

the mouth, and a dusky patch soon appears on the surface

of the cheek, which becomes hard and brawny, and then

black ; and if the disease is not soon arrested, extensive

sloughing occui's, tyjihoid symptoms set in, and the

patient dies comatose, of general blood-poisoning, or of

bronchitis or pneumonia. It appears to be of a nature

similar to the gangrenous inflammation of the female

genitals known as noma. The treatment must be ener-

getic. The parts should be well dried, and thoroughly

destroyed with fuming nitric acid ; or boroglyceride may
be applied in milder cases. The strength must be sup-

ported with strong beef-tea, brandy-and-egg mixture and

nutrient enomata; and recumbency should be insisted

upon during convalescence, as there is a tendency to fatal

syncope, which may remain for some time.

Salivary calculi are sometimes met with blocking

the orifice of 'Wharton's duct, or, more rarely, one of the

ducts of the other salivary glands. They are com]iosed of

animal matter, impregnated with ]ihosphate and a trace

of carbonate of lime. Generally they can be seen, or at

any rate felt, in the interior of the mouth, as hard bodies

in the com-se of the duct. Tliey may give rise, by causing

retention of the secretion of the gland, to swelling, pain.



and tenderness in the obstructed gland, and sometimes to
suppui-ation and salivary fistula. An incision through themucous membrane over the calculus will allow of its re-moval with a scoop or forceps. Should stricture of the
duct follow it must be divided transversely.
Eats'ula IS a bluish-white, semi-translucent, globular orovoid swelhng situated in the floor of the mouth beneath

tiie tongue, and containing a glairy mucoid fluid. It is
probably produced by the enlargement of one of themucous folhcles so numerous in that situation. Mr.Morrant Baker has conclusively shown that it is notusually a dilatation of Wharton's duct, as was formerly
taught. It IS painless, but interferes, to a greater or lessextent according to its size, with the movements of thetongue m speech and deglutition. Sometimes these cystsattain a large size and extend deeply in the neck, present-ing below the jaw. Treatment.~Mte. painting the mrtswith a twenty per cent, solution of cocaine, a portion ofhe cyst-wall should be pinched up with nibbed forceps,

thtt^ ^ be t'^ken or the mucous membrane,

cauStufTb. be
^"

1
^ ^""4 squeezed out, and thebning membrane cauterized with a stick of titrate ofsilver, and the opening kept free by the daily passage oa probe, so that heabng may take place from the bottom

Ifl V f?^°''.x'^'^
sometimes answer, but it is nota ways reliable; if therefore, the treatment above indi-cated fails, the cyst should be cHssected out

OOISJGENITAL, DERMOID, OR DEEP SEBACEOUS CYSTS.-
Pathology.-TlxG^o cysts, which contain a grumoussebaceous material, project both imder the tongue ancUn
neck 'o, r^'^ ^"^^Ue line oFtSneck or tongxie may be due to, 1. Enlargement of thehj-oid bursa 2 Dermoid formations, and 3. Eemains of thethj roid duct {Hrs's duct), and are then situated (a) nearthe foramen caecum, bulging under the tongue, or (i) n t£neck, >i;o]octing perhaps as low as the p^a-amidal or midcUeobe of the thyroid body. Those on one side of thrneckare duo to dermoid formations in the regions of tSbranchial clefts >SX,«..-Fluctuation mav ,i'ten be

cvst ?n fhT "J
the mouth and another on thecyst m the nock. As they increase in size thev sorTdprolongations in various directions, and someWs l^ecome
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connected with tlie carotid whc'iitli. In the lattci- instance
the pulsation ol' the carotid may he cominuiiicated to th(!

cyst. Treaiment.—When not too large, and ai)parent]y
movable, an attemjit should be made to remove tliem
through the mouth to ])i'event scanning. A\lien too large
for this, the)' must be dissected out through an incision in

the neck.

DISEASES OF THE TOXOUE.

ToxGUE-TiE is due to the tongue being more or less

tightly bound down to the floor of the mouth by the
shortness of the frfenimi. It is apt, -when well marked,
to interfere with sucking, and later, with distinct speech.
It is easily remedied by dividing the fra?niim with jjrobe-

pointed scissoi's, taking care to direct the points down-
wards and backwards, and merely to notch the free

boi'der lest the ranine artery be wouuded, an accident
which, in infants, has been attended -n-ith severe, and in

some cases fatal, hcemorrhage. If the division of the
frsBnum is too fi'ee the tongue may loll Ijackwards, pi-ess-

ing the epiglottis over the entrance of the laiA-nx, and
produce severe dyspnoea or even fatal as])hyxia— " swal-
lowing the tongue," as it has been called. On di'awing
the tongue forwards the symptoms will at once cease ; but
a ligature should be passed thi-ough its tip and secm-ed to

the cheek, with instructions to again draw the tongue
forwards with the ligatiu-e, should the symjitoms recur.

Nox-DiFFEREXTiATiox of the tongue from the sur-

rounding tissues gives rise to the rare malformation in

which the tongue appears bound down to the flooi- of the

mouth. This condition must not be mistaken ,for that

called anJcj/lor/Iossia, in which the tongue, in consequence
of cicatricial adhesions, presents a similar a])]iearance.

Divisions of the adhesions in the latter case will do much
to remedy the affection.

Macuoglossia, or iiYrEUXKoniY of the tongue may
be congenital or acquii'ed. In either case it is rare.

Sif/ns.—The whole tongue is uniformly enlarged, and
sometimes so much so that it ]iress(>s forwards the alveolar

])rocess of the lower jaw with the incisor Icelh, and ])ro-

trudes from the moiitli, hanging downwards as low as the

chin. Wlien thus ex])osed the nuicous membranf! becomes
cracked, sjiongy, and bluish-red, and is subject to re-

peated attacks of subacute glossitis. Pailiology.—The
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affection appears to be due to a blocking of the lymphatics
at the base of the tongue

; at any rate the Ij^mphatics are
foimd enlarged and distended with lymph,' and the con-
nective tissue is increased in amount and infiltrated with
lymphoid corpuscles. It appears related, therefore, with
elephantiasis—a condition sometimes found co-existingm the neck and other parts of the body. The only treat-
ment of much avail is excision of part of the organ. The
removal of a V-shaped piece has been attended with
excellent results. It should be done before the teeth and
jaw have been deformed by the pressui-e.
Acute parexchyjxatous glossitis, or deep inflam-

mation of_ the tongue, may be due to mercury, fever,
lodism, mjury, carious teeth, stings of insects, abscess
beneath the jaw; sometimes there is no apparent cause.
Signs.—In severe cases the whole tongue is swollen, and
protrudes from the mouth, interfering with speech and
deglutition, and sometimes threatening suffocation. It
frequently ends in abscess. It is often attended with
high fever and salivation, and may be quite sudden in its
onset. Treatment.—^h.ovil^ the milder means applicable
to acute inflammations fail, free longitudinal (incisions,
which need not be deep, should be made along the dorsum
of the tongue, and the swelling will usually subside in a
few hoiu's.

Suppuration or abscess sometimes follow an attack
of acute glossitis ; but the preceding inflammation may
be so shght as to be overlooked. The abscess, which
then forms a fii-m, tense, elastic swelling in the sub-
stance of the tongue, may be mistaken for a gumma or
carcinoma; but the diagnosis is readily made by an
exploratoiy puncture. A free incision is the proper
treatment, the cavity fiUing up in a few days.

Cetronic superficial glossitis, also known as
psoriasis, ichthyosis, or leucoplakia of the tongue is a
chronic inflammation of the mucous membrane, and may
be induced by syphilis, excessive smoking, some forms of
dyspepsia, the abuse of spirits, jagged teeth, &c. It begins
as a hypertemia of the papillary layer, and presents at
this stage shghtly-raised red patches better seen if the
tongue be di-ied. This is followed by excessive growth of
epithelium, the cells of which assiune a horny character
and the patches which were previously red, become bluish
white, and later, opaque white. Several of the patchesmay now coalesce, covering in severe cases the whole or
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greater part of the dor.suin of the tongue. It is this
condition to -which, the term jjsoriusis has been ajiplied
from its superficial resemblance to psoriasis of the nkiii.

Still later, from excessive heaping up of the epithelium,
the surface of the organ becomes cracked and nodular,
simulating ichthyosis, a name bj' which it has also been
called. As the pathology of the affection, however, is dis-
tinct from that of the above-named affections of the skin, it

would be better to drop these terms, and to call the affection
either hucoplaJda [tuhite j)atches) or chronic (jlossitis. After
variable periods, the hypertrophied papillae may atrophy,
or ulceration may occur ; or the epithelium may grow
into the substance of the tongue and the disease become
epitheliomatous. At times the inflammation does not
give rise to an increase of epitheliimi, the tongue then
appearing smooth, glazed, and red. The disease, except
when ulceration occurs, causes little or no pain, and often
gives rise to no inconvenience ; but it should always be
carefully watched for any sign of its becoming epithelio-
matous. A similar condition of the mucous siu-face of
the lips and cheeks is a common accompaniment, especially
in smokers (smoker's patches). Treatment.—All sources of
irritation, especially smoking, stimulants and condiments,
should be avoided

; antisyi^hilitic remedies given where
indicated

; and soothing washes of chlorate of potash or
borax applied. Should any of the leucoplakial patches
show signs of ulceration the whole patch should be at

once excised ; or should signs of epithelioma ah'cady be
jwesent the whole or half of the tongue should be removed.

UlceeatiOjS^ of THE TOXGCE may be simple, tubercular,
syphilitic, lupoid, or epitheliomatous. Aphthous ulcera-
tion, and that following merciu'ial salivation, have been
described under stomatitis.

Simple ulceration may depend on digestive disturbance
(ilyspejitic ulcer) or on irritation, as of a sharp or carious
tooth, hot pipe stem, &c. [dental or irritable nicer). Both
vai'ioties are generally superficial, and unattended witli

the induration and infiltration characteristic of ejn-

thelioma.

The dyspeptic ulcer usually occurs on the dorsum of tlic

tongue near the tip. The ulceration is sometimes exten-
sive and multiple, and is often accom])anied bj' some
supci'ficial glossitis at other ])arts of the tongue.
The dental idcer is situated on the side of the tongue,

and generally corresponds with a carious or shai-ji tooth.
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At first it may be a mere superficial red abi'asion, but if
neglected, it becomes a distinct ulcer, irregular in shapeand sm-rounded with an inflammatory area. The ed-esare abrupt and a Uttle raised, but not everted; the bS.se
IS depressed, sloughmg, and sometimes phagedfonic butnot mcWted unless the ulcer has exiited%ome time

"?ri„filt3om"°"' '^^"^^^''^ -^^^-^^^'i

miS'^r^'^T^^ '^fP'P*^'^ the diet and bowelsmust be carefully I'egulated, bismuth or soda in infusionoi calumba given internally, and soothing washes or boraxand honey apphed locally. Caustics must be avoided In

"^''T'^^^"f
t°otli mu«t be filed, stopped

umo\ed. The ulcer will then rapidly heal but vfneglected it may become epitheliomatous^ On the first

--- is

Tubercular ulceration of the tongue is rare, and generallyoccurs m 5;oung adult males, the^subject of phthlS or of

?rS le onT'T'" "
'T^''^ - ^ small pimp e

t^o Tbf- +f fT ? especially near hetip This, alter a short time, breaks down into a roundoval or m-egular, pamfid ulcer. The edges are slio-htlv

SlytltkrnSrr'"^ --^---er rome^i'm iSlightly thickened, but never everted or greatly induratedThe base IS iineven or nodular, and covered with coaSe

tl^^
Sometimes several smaller ulcers appear aroundthe one first formed, and coalesce with it. The lUce -it onusually progresses in spite of treatment, thedying of phthisis or other tubercular affection The ab en?eol glandu ar enlargement, of mduration, and of Sn ofsyph IS, along with the presence of tubercle elsewhere^.nd the characters given above should serve to Stingnish It from syphilitic and epitheliomatoxis iilce S onI reatmmt has hitherto been of little ser^ace. The u e?'OM^ver, may be soothed by Terrier's snuff or coc^hiJ^ :

or it the constitutional state does not forbid it m. . Koscraped ..tli a Volkinann's spoon, and a^Si ti^^ionn cauterized with nitiiLte of silver, or cut out Tbousual constitutional treatment for tubercle sh nlrl ^course, at tlie same time be cm],loyed
^'

hrjphihhc idcerution may bo divided for nvncf-,',..,! ,

poses into the superficial a^d deep; Se^r:^^LZ;
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occurring' in tlio early, the Litter in t]i(; later tstuges of

sjqihilis.

{a) The superficial ulcers affect the side of the tongue,
antl are frequently associated with similar ulcei's on the
lips, cheeks, palate, gums, and fauces. They are usually
of an OA'al oi' iri'egulai' shape and ha^-e shai-jily cut edges,
an ash-gi'ey base, and a surrounding areola of inflamma-
tion. Tho}^ readily disapx)ear under the influence of

mercury, and the local application of a lotion of nitrate

of silver or chromic acid. These ulcers are sometimes
associated with a heaping-up of epithelium similar to that
which occiu's in mucous tubercles.

{h) The deep ulcers are due to the breaking do'wn of

syphiUtic guminata. They generally occiu' in the centre
of the dorsum of the tongue as deep, irTegular excava-
tions, with raised, sHghtly concave or undemiined edges,
and a base covei'ed with a yellow slough and di'bris of

breaking-down tissiie. They are usually suirounded with a
red areola. O21 healing, they leave chai'acteristic, cracked,
or stellate-looking scars. Their situation at or near the
middle of the tongiie, the absence of induration and of

glandular enlargement, the history of the previous gum-
matous swellings and of syphili s, and their amenability
to anti-sy}3hilitic I'emedies, should seiwe to distinguish

them fi'om epithelioma or other forms of carcinoma.
Treatment.—Lai'ge doses of iodide of potassimn, combined
with quinine if the constitution is at all broken, and the

local application of a cleansing gargle, as chlorate of

potash, will rapidly caiise them to heal. The scars left

by these iilcers sometimes, though rarely, degenerate
into epithelioma. Should any induration therefore ajijiear

in them, their fi'ee removal with the knife should at once

bo undertaken.
Lupoid ulceration of the tongue is very rare. I have

only seen one case during an experience of twenty years

at St. Bartholomew's Hospital. Tliis was under the care

of my colleague, Mr. Eutlin. The case occim-ed in a

young girl with very extensive lupus about the nose, lips,

and mouth. Scraping Avith a A^)lkmann's si)oon was the

treatment a,do])tcd.

J'j/)itIielio7iui't(ius nlcer<ttion is due I0 the breaking down
of an (^jiithelionia. It is described under ulcei-ation

instead of anmngst new growths, as in t'onseciuence of

the irritation from the teeth, food, and the movements of

the tongue, epithelioma in this situation very ra]iidly
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ulcerates, even if it does not begin as an ulcer : hence it is
n-oin ot ier ulcers rather than from new STOwths that it
Has to be clistmgmshecl. It is much more common inmen than m women, and seldom occurs under the use of
lorty. Often it is due to the irritation of a carious or
sJiarp tooth, and then begins as a dental ulcer ; or it may
arise in the scar left by a syphilitic ulcer, or follow upon
the contbtion ot tlie tongue known as chronic superficial
glossitis._ Occasionally it begins as a wart or i)iini.le in
patients m whom no cause for it can be assigned. It ismost common on the side of the tongue opposite themolar or bicuspid teeth. The ulcer is irregiilar, ^ath
raised, sinuous, hard and evert..d edges, and an uneven,

f^l-u , i'
^l^ile the tissues around are

mfiltrated and indurated Its growth is generally rapid,and attended with neuralgic pain and copious salivation.
It allowed to take its course it .spreads backwards to
tlie pillars of the fauces, downwards to the floor of themouth, and inwards to the opposite half of the tongue

;whilst the submaxillary lymphatic glands, and latei th<;
ly mphatic ghinds m the^ neck become enlarged, and the

to^Sl. I'* ^"i^^"^
°^ infiltrated and matted

together by the disease. Secondary iilcer.s then form

thr. f
' ^r-^^^S 'io^^ of the glands in the neck, and

Shn?f f'T '^r' "^T P-'^i'^ and irritatioA, or

ll7uf^ i f
^\"^0"-^age

; but like epithelioma in other

f T ^^'^^"'^^•l
disseminated in distant organs.T> eatment -~-E^rly and free extirpation ought in everyinstance to be undertaken. But when the disease has

a r n P.Hn
^'^-.'^itude the propriety of removal becomes

o,Sin^' ""If
opi^^io^sc^iffer under what circumstances itought to be attempted. Its removal is contra-indicated •-

1 when it has extended so far backwards that the finger

and extensively adherent to the jaw
; 3, when the tongue

IS hrmly bound down to the floor of the mouth : 4, whenthe glands no only below the jaw, but deep in the neck

o eTtr/?'"^*^''^
' ''^^^ ^^^^ P'^ti«^t is too weak

0 enfeebled by age, or emaciated from the disease itselfor rom disease of other organs, to Stand an operation

?w ni^?
°

-'^".r f '^^SU adhesion to theaw^ aud some infiltration of the floor of the mouth, do not

IS suftcimg from much pam, and is otherwise in o-oodhealth), provided the whole of the affected parts caS be
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got away. Where the disease is regarded as be}'ond the
roach of extirjiation, the pain and salivation may often be
relieved by stretching or dividing the gustatory nerve.
This can readily be done by making a small incision trans-
versely from the last molar tooth through the mucous
membrane to the side of the tongue, then passing an
aneurism needle into the wound, and hooking up the nerve,
which is here quite superficial. Cocaine, or morphia and
glycerine, may be painted on the part, whilst the patient's
remaining span of life may be rendered bearable by in-
creasing doses of opium or morphia.
Tumours of the TONGVE.—PapiUornatous or vmrty

groivths are not uncommon, and may be distinguished from
epithelioma, into which they are liable to degenerate as
age advances, by the absence of induration about their
base. They should be freely removed by the knife or
scissors. Vascular tumours or ncevi are occasionally met
with, and may be destroyed by the galvano-cautery, or
removed by the ligature or knife. Fibrous, fatty, myxo-
matous, sarcomatous, and carcinomatous tumours other
than the epithelial variety, which has already been de-
scribed under epitheliomatous ulceration, are too rare in
the tongue to call for fui-ther remark. For mucous
tubercles and gummata see Sjq^hilis of the Tongue.

Syphilis of the tongue may occiu' as : 1. Primary
chancre. 2. Mucous tubercles. 3. Superficial glossitis. 4.

Superficial and deep ulceration ; and 5. Gummata. Primary
chancres, which are very rare in this situation, require no
description. Mucous tubercles consist, as elsewhere, of heap-
ings up of epithelium over infiltrated and enlarged papilla?,

and appear as flattened elevations of a greyish-white colour.

They are generally present on the j^alate and fauces at the

same time. Mcrcurj'- internally, and black wash locally,

cause them rapidly to disapjicar. Superficial glossitis and
the sujmrficial and deep ulcerations have alrcadj- been de-

scribed. Gummata occur as hard, globular masses in the

fibrous tissue of the septum, and also in the substance of the

muscle. They may be single or multiple. The mucous
membrane covering them is at first natimil in ap])oarance,

but, as the gumma softens, it gives Avay, and a deep
syphilitic ulcer is produced. Iodide of potassium is the

remedy.
Excision of the tongue may be perfornuMl in many

ways. Only those methods in most general use will bo

hero described. They will be considered under the heads
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of, excision with (1) tlie knife, (2) the (krasenr, (3) the
scissors, (4) the galvauo-cautery.

1. Excision with the hnife, on account of the profuse
luemoiThage which attends it, is only applicable when
the anterior poition of the tongue requires removal. The
tongue should bo well drawn forward and the diseased
portion cut away with one sweep of the knife, and the
bleechng vessels tied.

2. Theecraseur is frequently used at St. Bartholomew's,
ihe mouth having been widely opened by a gao- two
ligatures are passed through the tongue, one on eithe • side

Fig. 195.—Excision of the tongue tlie dcra,?eur.

of the tip and the mucous membrane, where it is reflectedW the tongue to the jaw, is divided with scissors alongwith some of the fibres of the genio-hyo-glossus Themucous membrane covering the dorsum of the tongue isnext divided m the middle line by a bistoury from thetip as far back as to bo well beyond the disease. Th sallows the tongue to be readily split with the fingers intotwo ha ves. The cord of the ecraseur is now passed o^erone halt, and well behind the disease, and, if the whiletongue IS o be removed, the cord of a second ecmseuvover the other half. The cord being tightened b^ s iJwng up the ecraseur, the tongue is cut through. Theingual artery with the gustatory nerve, is drawn out inthe lonn of a loo). by the cord of the ecraseur (FieTqo)
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A ligaturo should hn passed round tlie aiieiy -with an
aneurism noodle, mid the ui-teiy severed in front of tlie
ligature. The anterior part of the tongue will now come
away, leaving the ligature on the arter\- in the rttuiii]) of
the tongue. The above is a slight niodification of the
operati(jn introduced hy Mr. Morrant Hakcr.

3. Excision icith the scissors as ])ractised by Mr. AVhite-
head, consists in drawing the tongue well forward liy a
ligature through its tip, dividing the frEenum, and then
separating the tongue from its attachments beginning from
below by a series of short .snips with blunt-jiointed
scissors, tjang the lingual arteries, if seen, before thev are
divided, or else immediately they are cut. To prevent
haemorrhage during the operation', some Sm-geous first tie
the lingual artery in the neck, whilst others, for fear of
blood entering the trachea, perform tracheotomy, and plug
the trachea with Hahn's tampon cannula, 'or merely
introduce an ordinary tracheotomy tube, and plug the
pharynx firmly with a sp(jnge diuing the operation." All
such measures are howe-s-er in my opinion quite unneces-
sary, and only add to the danger of the operation. Should
bleeding occur it can always be arrested temporarilv
by merely passing the finger into the })harynx and pressing
the tongue against the inner sm-face of the jaw, and then
as soon as the mouth has been sponged clear of blood the
bleeding vessel can be seized and tied. Or Lockwood"s
clamp for compressing the lingual artery may be used
dm-ing the operation if the Siu'geon is at all lieiTous of
bleeding, the only objection to It being th;it it is ajit to
get a little in the operator's way. When Hahn's cannula
is used it is often kept in for several days after the
operation for the pmjiose of excluding septic discharges
from the air-passages and so preventing septic jmeunionia.
The advantages claimed for the scissors ccr.sxs the ecraseur
ai-e that a cleaner cut siu'face is left and consequently that
the Surgeon can be more certain of having rcmoA ed the
whole of the disease, that less sloughing occurs, and that
the operation is more (Quickly performed. Where, how-
ever, the tongue is adherent to the floor of the mouth and
hence cannot be drawn forward, or the mouth cannot be
opened sufliciently wide, or the light is bad, or a reliable
assistant is not at hand, removal with the scissors is

attended with considerable diliiculty, and under these
circumstances removal with the ecraseur will be found
safer. As regards the amoimt of sloughing. I am not
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convinced that more attends the use of the ecraseur
than the scissors, and if care is taken to pass the cord of
the ecraseur well beyond the disease, as complete a
removal can be ensured.

4. Excision with the galmno-cauteri/ is strongly recom-
mended by some Surgeons, but is 'open to the serious
objection that it is liable to be followed by secondary
hfemorrhage on the separation of the sloughs.
Whatever operation is undertaken, it will be facilitated

when the disease is far back by splitting the cheek from
the angle of the mouth to the masseter muscle; whilst
il the disease has invaded the bone, the lower lip may be
verticaUy divided in the middle Hne, the incision con-
tinued on each side for a short distance along the lower
border of the ramus of the jaw, the soft parts dissected
up, and the mfiltrated bone removed by the saw or bone-
phers.

_
Division of the lower jaw in the middle line and

separation of the two halves is a useful procedure when
the floor of the mouth is implicated and the disease
extends iar back. The jaw should be united at the con-
clusion of the operation by silver wire, or ivory peo-sWhen the glands m the neck are much affected, and the
disease extends far back, Xocher removes the tongue by
an mcision extending from the mastoid process to the
hyoid bone, and thence to the jaw, extirpating the glands
and tying the lingual artery in the course of the
operation. During the removal of the tongue chloroform
shou d be admimstered by a tube passed thi'oughthe nose
(Jimker s method), or if tracheotomy is performed, and
the trachea plugged, through the cannula.
_

The afirr-treatment consists in dusting the stump with
iodoform, pamtmg it with Whitehead's iodoform varnishpackmg the mouth with iodoform gauze, or frequently
syringmg it with Condy's fluid or other antiseptic lotion
^ome^ burgeons recommend feeding with a tube for the
first few days, or by the rectum. It is well to leave aligature through the stump of the tongue, so that should
recurrent hsemoiThage occur, the stump may be drawn
forward, and the bleeding vessel more easily secured.
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DISEASES OF THE UVULA, PALATE, rAUCES,
XOXSILS.

AXD

UvTJLiTis, or inflammation of the uvula, is a frequent
accompaniment of pharyngeal catarrh. The uvula appears
red, swollen, and oedematous, and often considerably
elongated. If the inflammation does not j'ield to the
remedies employed for the catarrh, scarification should be
practised.

Elongation of the uvula may depend upon chronic
catarrh of the pharynx, or wpon conditions similar to

those leading to chronic enlargement of the tonsils. The
elongated uvula may come into contact wdth the back of

the tongue, or even with the mucous membrane of the
larynx, and in either case is productive of a troublesome
tickling cough. If astringents fail, the end of the uvula
may be amputated.
Cleft palate is a congenital defect due to an arrest

of development of the processes which normally grow
inwards from the superior maxillary
and palate bones, and meeting each
other and the vomer in the middle
line, and the premaxillary bone in
front, form the hai-d and soft jia-

late. This arrest of development
may be complete, the fissure

tending in the middle
the uvula and the soft and hard
palate, and thence through the
alveolar process in the line of suture
either on one or both sides of the
premaxillary bone (Fig. 19(5). It

will in this case be generally com-
er single hare - lip respectively.

AVhen the arrest is only partial, the cleft may extend
thi'ough the uvula alone, or tkrough the soft palate
as well, or the soft and part of the hard palate

;

whilst, iu other instances, the alveolar process only on
one or botli sides of the middle line may be notched, as
occurs so often in hare-lip. The vomer, which is con-
tinuous in front -witli the premaxillary bone, either ])rc-

sents a free border iu the middle of the cleft, or is

attached to one or other margins of the cleft. 2Vic con-

sequences of cleft i-)a]ato xuvy with the age of the patient

ex-

lino thi'ough

Fig. 196.—The lines

of .suture in the hard
paliite.

bined with double
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""^'^'^ breast in

mother's iiin; f!^^b*'^* ^^^^^ be fed with thenulk by a spoon passed well to the back of the

Fig. 197. -Smith's gag for deft palate, with key.

SugVth'j^l^'^X:^ to act as a

Fk. 19S._Smitr. ..die fa. pa..i.g „i,,-„,t„,3, i„

moreover, are very liahlp fn c,,^t, -i .
™- -t^fants,

the pharynx andWs n.rl
f'^.^^^^^e^te as catarrh of

to te^r t(e parS a'sZtr^^VS^etftS^^t^ ^/^^^
palate should be closed it fL !

'^''"^ ^"^^ soft

^ present should be oTeUl on'inlXn^
tube passed thrTuirSe'L^s^ and ffP

'^^^^ -^h the
opened by a Smith's iraT w^^^i. T ^^^^^^ ^"^ely
•the same'^timeTF g fSf) Ine enft'tr'
-seized with long foreens andVp 1 1

uvula is

'from below upLrd' ^and tb^ .
°^ P^^ed

opposite side. TwWila and ^hJl^^ "'Pf^*''^ «^ the
.are then united^^^^^^^^^^^^^

Vv •

0 o
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wire. The wire sutures are best passed by Sniitb's needle

,

by •which, they can be carried through both sides of the

cleft by one transit of the needle. This needle, shomi hi

Fig. 198, has " a small reel attached behind the handle to

hold the wire, and a small seiTated wheel half way up the

handle to protrude the wire from its tubular point." The

horsehair may be passed across the cleft by the needle

shown in Fig. 199, and as the point of the needle pro-

trudes from the palate, the end of the horsehair seized

and drawn out by the nibbed forceps or by the suture

-

catcher (Fig. 200) and the needle withdrawn. The silver

sutures should be fastened by the wii-e-twister (Fig. 201)

ARNOLD ».Sp^jJ.OMpojtjS^

Fig. 199.—Smith's palate needle for passing horsehair sutures

in cleft palate.

Fig. 200.—Suture- catcher.

Fig. 201.—"Wire-twister.

and cut off short, care being taken to hold the edges of

the cleft merely in apposition and not to apply any tension.

The horsehair should be tied with a treble Surgeon's knot.

When the parts have been brought together any undue

tension should be relieved by making Literal incisions

through each side of the soft palate parallel to the cleft and

just internal to the hamular process with a tenotome on a

long handle. By these incisions the levator palati muscles

are divided, the palato-pharyngei may also be divided

if necessary by notching the posterior pillars of the fauces

with scissors.

UranoplasU/, or closure of the hard palate. Ihc soft

palate having been previously brought together in the

way described, the operation on the hard may be begun at

that stage -n-hero the tension becomes such that the soft
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he ;ipfr>.n ^T^^* The edges of

k e nil l"."^
^^"^^^^ ^« «^ "Either

^icle ot, and parallel to, the cleft through the muco-penosteum down to the bone (Fig. ^02 e ^) Th^ Z
Sritto' ^^^.1/ kittle clistan^ce^otth'e

raspatorjr or an aneiu'ism
needle with a short curve
should be introduced, and the
muco - periosteum separated
from the bone along the whole
length of the cleft in the hard
palate, avoiding the neigh-
boiu-hood of the posterior pa-
latine foramen, through which
the anterior palatine artery
runs. The attachment of the
muco-periosteum to the pos-
terior margin of the hard
palate should be divided with
cui-ved scissors passed through
the cleft and behind the soft
palate, which should be drawn
forwards to faciUtate this step

°l
operation. Pressure

sfioiUd be made upon the parts
with a small sponge by an as-
sistant, whilst the muco-perios-
teum is being separated in like
manner on the opposite side.

prolonging the ci"s mrdp ^ ^t"^^*"?''?^
^-^li^^^'^ 1^7

?aspato%.%i^;:Kl tr Swards l^^^^
Hjemorrhage, though often J ''Yf

^'^^ ^'^^^^i^-e-

severe, and may gSerl Iv be'^Tn f
-syringing ^-ithiLSw.fL fi,'^l^^^^^

pressure or

Iby^pUigging the Posterio/pSS-^l;^^^^^^^^^^

I If
on iced

ll-^gBt. The sutures^may be^t?tTn ^l^^tK ^^ekstt
0 0 2

Fio. 202.— Position of the
lateral inci.sions, E, E,
through the muco-jieri-
osteuin, ill the operation
for cleft of hard palate.
The dotted line indicates
the line of junction of
the hard and soft palate.
(Bryant's Surgery.)
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month ; if the patient is unruly they should be remm-ed

under chloroform. The cleft ought to heal by the hrst

intention, and the lateral cuts for taking off tension, by

granulation. If a portion of the cleft fails to unite by

the first intention it M-ill often heal up subsequently by

granulation ; if not, a second operation must be under-

taken. It is somewhat doubtful whether the muco-

periosteum ossifies. n i i ^.i

Neckosis or the haed I'alate is generally due to the

breaking down of syphilitic gummata, and is foUowed by

perforation and at times by destruction of the greater

part of the hard and soft palates, and septum oi the

nose. Treatment.—'Large doses of iodide of potassium,

and when the ulceration has ceased, an obturator to

close the perforation, and later a plastic operation it

practicable.
,. ^ t

• n •

Acute tonsillitis may be the result of taking cold in

a person in feeble health, or the subject of the rheumatic

diathesis, or who from previous attacks has become pre-

disposed to the disease ; sometimes it is due to septic

poisoning, as from the inhalations of sewer gas
;
or it may

occur in the com-se of other diseases, as scarlet fever.

Sians.—It generally begins with a shght chill, or even a

rigor, followed by high temperatui-e, fiu-red tongue

offensive breath, salivation, ]mm dartmg to the ear and

increased on swallowing, and swellijig of the glands behind

the angle of the jaw. If the mouth can be sufficientlv

opened one or both of the tonsils axe found to be red and

swollen, and often in contact, blockmg up the fauce.. Ihe

neio'hbouring parts are congested and swollen, and. m the

vari;3ty kuown as ,/b///c«/«r tonsillitis, a secretion is seen

oozin- from the mouths of the mflamed foUicles. The

inflaiSmation may now subside, or terminate m suppura-

tion iquinst,), which may be known by the paiii beconung

of a throlAg character, and a sense of fluctuation or

softenin- on palpation. Treatment.-At the onset a sharp

nurshould be. given, whilst large doses of perchloride

o? iron, ciuinine, or salicylate of soda, with the loca in-

sufSn of bicarbonate of soda, may be tried as abor-

l^OB Where suppuration threatens, the t u-oat shon d

b, steamed, and hot camomile mattresses or linsee.l poul-

tices amilied externally. As soon as the abscess has

formed an incision should be made with a bistourj-^

m ailed by wrapping it round with sticking-phister to

S n ha an inch from the end, and directing the point
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towards the miildlo lino to avoid injuring the tonsillar
arteries and the internal carotid.

Chronic enlargement of the tonsils consists of a
hypertrophy of the normal tissue of the tonsil, and is very
comuion in strumous children, in whom it is frequently
associated with adenoid growths in the vault of the
pharynx. At times it appears due to oft-repeated attacks
of' acute tonsillitis. The symjotoms to which it may give
rise are : a nasal tone of voice ; a peculiar vacant expres-
sion, acquired by the child constantly breathing with the
mouth half open

; regurgitation of flirids through the
nose

; snoring during sleep
; distressing dreams, from the

imperfect aeration of the blood ; and recurring attacks
of acute or sub-acute tonsillitis; whilst deafness, from

impbcatipn of the Eustachian tube and middle ear in the
chronic inflammation, may sometimes be induced, and
even an alteration in the shape of the chest, and possibly
phthisis. The tonsils appear irregularly enlarged, often
almost blocking up the fauces, but, unless inflamed, of a
natiu-al colour, or perhaps slightly paler than natural.
Trmfmevt.—ln young children the affection maybe cured
by persistent painting with the tincture of perchloride of
iron or tinctiu-e of iodine, combined with the internal use
of cod-liver oil and syrup of phosphate of ii'on. In older
children, or where the tonsils are much enlarged, they
should bo_ excised, either with the knife, or better, with
the guillotine, and this should be done before the voice has
become seriously affected or other mischief has ensued.
The hcemorrhago attending the operation, though usually
slight, has at times been alarming. Gargling with cold
water will generally stop it ; but if this fails, ice, or
astringents, as tannic acid, or pressure with a pencil
guarded with lint, will nearly always succeed. Should
a bleeding vessel be seen, it should be tied or twisted.
In exceptional cases, the common carotid has had to be
tied.

Ulceration of the fauces, palate, and tonsils
may be simple, gangrenous, syphilitic, strumous, and
malignant.

Fig. 20.3.—Tonsil guillotine.
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Simple ulceration, the so-called ulcerated sore throat,

is generally the result of debility, induced by over-work
in a close atmosi^hore, and hence is frequent in woikers

in hospital wards, where it is known as hospital sore-

throat. Change of air, a nourishing diet, quinine and port

wine, with a gargle of chlorate of potash, will usually

relieve it. If neglected it may assume a gangrenous foiTii

and extensive sloughing may then ensue, with constitu-

tional symptoms of blood-poisoning, which often proves

I'apidly fatal. Stimulants and fluid nourishment should

be frequently administered, and quinine, perchloride of

iron, or ammonia and bark, given inteinally. Tracheo-

tomy, if the larynx becomes involved, may be necessary.

Syphilitic ulceration may be superficial or deep. The
superficial ulcers are common in the early stages of

syphilis, and may be accompanied by mucous tubercles.

beep ulcers, due to the breaking down of gummata, occur

in the later stages as ii-regular excavations with sharply-

cut edges and a sloughy base, but ai'e unattended with

induration. On healing they are often productive of

much contraction (see Pharyngeal Stenosis).

The so-called strumous ulceration occurring in strumous

children bears a general resemblance to the syphilitic,

and is believed by some to be really the result of con-

genital syphilis. Like the sy^jhiiitic it may lead to

extensive destruction of the parts.

Malignant ulceration is due to the breaking down of

epitheliomatous and sarcomatous gi'owths. It may lie

known by the sinuous, everted, and indiu-ated edges of

the ulcer and other .signs of malignancy.

Tumours of the toxsil.—Sarcoma and epithelioma

occasionally occur in the tonsil. They grow rapidly,

soon affect the lymphatic fjlands in the neck, and extend

to surrounding parts. Tlnless detected and removed

whilst they are quite small and localized to the tonsil

they are beyond the reach of surgery. Other tumours

in this I'egion are rare.

DISEASES OF THE GUMS A>'D .TAWS.

HvPERTRoriiY of the gums has been oliservod as a

congenital affection, and may lie met witli whore there

is overcrowding of the teeth as a lobulated fnnge-likc

growth of the gums, which, in severe cases, may so .sur-
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round the teeth, that tliey appear as if buried iu it. The
hypertrophitxl portion should be shaved off, and one or
more of the teeth extracted.
Polypi of the gums, as they are called, are merely

overgrowths of the little tongue of giuu between the
teeth, and appear generally to depend on the presence
of tartar or caries. The offending tooth should be scaled,
stopped or extracted, and the growth cut off.

Papillomata, or warty growths, occasionally occur on
the gums. They are generally pedunculated, and can
be readily snipped off with scissors.

Spoxgy gums may occur as the result of scun-y or
tlie abuse of mercury, and are sometimes met with in
strumous children. The condition is often associated
with superficial ulceration. The treatment consists in the
removal of the cause, the use of an astringent mouth-
wash, and the constitutional remedies appropriate to
sciu'vy or strimia.

Alveol.\ji abscess may be qiute superficial {qmn-loil)
and merely requii'e a slight prick ; or it niay form
arormd the fang of a carious tooth, and then either make
its way to the surface by the side of the tooth, or expand
the ah-eolus and perforate the bone. In the latter
case it may track below the reflexion of the mucous
niembrane from the gums to the cheek, and point about
the angle of the jaw or on the cheek, and after opening-
leave an intractable sinus. In the upper jaw it some"
times also tracks along the hard palate and may lead to
necrosis of the bone. It is attended with severe throbbin ^
pam, deep-seated swelling, and often great cedema of the
lace andeyebd. Treatment.— The offending tooth should
be extracted, hot fomentations and broad-poultices apj^lied
inside the mouth, and the sinus divided transversely from
within the mouth to prevent an external opening" beiuo-
formed. If a sinus exists the carious tooth or dead bone
must be removed before it will heal

; scraping the sinus
will then facilitate the healing.
Epulis.—This term, tliough formerly employed to sig-

nify any tmnour growing upon the gums, is now usually
restricted to the variety that was then distinguished as the
fibrous or common epulis. Epulidcs consist principally
of fibrous tissue, but may sometimes contain a few mye-
loid cells. They frequently appear to depend upon the
irritation of carious stumps, and si)ring from the peri-
odontal membrane lining an alveolus. Bcginnin"' as a
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swelling of tlio little tongue-like process of gmn between

the teeth, as they increase in size they appear as hard,

fleshy, circumscvibed, smooth, or slightly lobulated,

elastic growths, covered by mucous moinbrane. When
they have existed some time ulcei'ation of the surface

may occur and the teeth become loosened oi' fall out.

Treatment.—They should be excised with bone forcei)S

or a small saw, taking care to cut away a small piece

of the bone beneath, as otherwise they are apt to retm-n.

"When quite small they may be shaved off and the bone

at their base slightly gouged away, and the offending

tooth or teeth removed.
Myeloid sarcoma (myeloid epulis) is occasionally

met with in the gums as a rapidly-growing vascular

tumour of ii purpHsh-red coloiu- and soft spongj- con-

sistency. It should be very freely removed, as other-

wise it will retmm. The haemorrhage diuing removal

is generally free, and may require the actual cautery to

restrain it.

EpiTHELlOilA {malignant epulis) of the gums is rare.

In the upper jaw it has a marked tendency to creep up

into the antrum {creeping epithelioma) and to simulate

caries or necrosis of the jaw. Free excision, with re-

moval of the upper jaw if the antrum is involved, shoirld

be undertaken if there is a fail' chance of getting the

whole of the disease away and the glands are not much

involved.
Inflammation and abscess of the .^js'teum is gene-

rally due to the ii-ritation of the fang of a carious tooth.

It is attended with deep-seated pain, followed by swell-

ing, cedema, heat, and redness of the cheek and lower

eyelid, and when very acute, by sharp constitutional

disturbance. The pus may overflow into the nose, or

escape by the side of a tooth ; or, in other instances,

may distend the cavity and cause the bony walls to

bulge. The treatment consists in providing a free exit

for the pus as soon as formed, either by removing the

carious tooth and perforating the antrum through the

bottom of the alveolus or, if the teeth are sound, by

perforating the anterior wall within the mouth through

the canine fossa. The cavity should then be kept aseptic

by antiseptic lotions.
, ,

Closure of the .taws is the term applied to a con-

dition in which the lower jaw cannot be opened, at

least not to any extent. It may bo due to— 1, spasm
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of the masseter muscle, consequent on tlie irritation at-

tending tlie eruption of a wisdom-tooth for which there

is not room
; 2, cicatricial contraction, following ulcera-

tion of the mucous membrane induced by cancrum oris,

sj-philis, lupus, the abuse of mercury, &c. ; and 3, rarely,

ankylosis of the tempero-maxillary joint. Treatment.—
When dependent upon the eruption of a wisdom-tooth,

the tooth itself, or under some circumstances the second

molar, must be extracted. When dependent upon cica-

tricial contractions, the forcible opening of the mouth by
a screw-gag and maintaining it open by a cork placed

between"the teeth will, in slight cases, sirfEice_.
_
In other

instances I have found division of the cicatricial bands,

and subsequently keeping the jaws separated, successful,

although this proceeding does not appear to have always

answered in the hands of others. When the bands are

very dense or the closure depends upon ankylosis of the

tempero-maxillary joint, a new articulation must be made
by dividing the ramus of the jaw and removing a wedge-
shaped piece in front of the contractions.

Necrosis of the jaws.—Necrosis is more common,
and when it occurs, more extensive in the lower than

in the upper jaw, a fact due in part to the poorer blood-

supply of the former, and in pai't to the predilection

of necrosis for compact rather than for cancellous bone.

Though the necrosis may affect the whole of the jaw, it

is more often limited to the alveolar process or to the

anterior wall. The teeth may loosen and fall out ; but
at times they retain their connection with the gums
and remain in situ, after the removal of the sequestrum.

The causes of necrosis of the jaw, as of necrosis else-

where, generally depend upon inflammation of the

periosteum or bone, which in the case of the jaw ap-

pears especially to be induced by the fumes of phos-
phoi'us, the abuse of mercmy, carious teeth in strumous
subjects, syphilis, the exanthemata, cancrum oris, and
lastly, injvuy, as in extracting a tooth. Phospliorus-

necrosis is generally believed only to affect the subjects

of carious teeth, but some maintain that it is a local

manifestation of a general phosphoiais-poisoning. It is

much less common since the amorphous form of phos-
phorus has been used for making matches. The pro-
duction of new bono in necrosis of the lov/er jaw is

generally excessive ; and there are several specimens
in St. Biu-tholomcw's nos])ital Museum showing almost
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complete reproduction of the whole jaw. In the upper
.law now bono is not formed after complete removal.
In phosjoliorus-necrosis a characteristic immice-like
deposit of new bone is formed. Sympioms.—'Kacvosin
generally begins with severe pain and deep-.seated swell-
ing, which may at first be mistaken for toothache or
alveolar abscess, followed by suppuration and bursting
of the abscess, either in the mouth or externally on the
face, and the formation of sinuses. The breath, as a rule,
is horribly foetid, and there is sharp constitutional dis-
turbance which, in phosphorus-necrosis, is sometimes
excessive, and may end in septicasmia or pytemia. On
probing the sinus, dead bone is detected. This sign will
usually distinguish necrosis from the creeping form of
epithelioma, for which it is apt to be mistaken. Treat inent.—The bone as soon as loose should be removed, if possible,
through the mouth. In the meantime the parts .should
be kept aseptic by syringing with Condy's fluid or car-
bolic lotion, or by insufflation of iodoforin, incisions being
made through the periosteum to ensure a fi-ee drain, or
Cargill's respirator may be worn to neutralize the foBtor.
Internally, tonics and stimulants and nourishing diet
should be given, and iodide of potassium if there is a
syphilitic taint.

Tumours of the uprER jaw may be cystic or solid,
and the latter innocent or malignant ; whilst cysts may
likewise occur in the malignant solid tumours.

Cijstic tumours may be produced : 1. In connection with
the fang of a carious tooth. 2. By an error in develop-
ment of the enamel sac covering the crown of a tooth
[dentigerous cysts) ; and 3. By obstruction of a mucous
follicle in the lining membrane of the antrum. These
cysts usually contain a serous, gelatinous, or a brownish
fluid in which cholesteriue is often found. The condition
known as Drapsy of the antrum, and formerly believed U>
depend merely upon an accumulation of fluid in that
cavity owing to the occlusion of the opening into the
nose, would appear to be due to ouo of these mucous cysts
completely filling the antrum.

iJentifjcrous cysts, wliich may al.so occiu' in the lower
jaw, are due to an error in the development of the enamel
sac usuallj' of the permanent teeth. TJiey differ from
the ordinary dental cyst, depending upon the iri-i<ation of
a decayed fang, in tliat in tlic latter the fang will gene-
rally bo found projecting into the cyst, whereas in the den-
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tigerous variety, the crown alone, wliich has not been cut,

or in some cases the whole tooth, will be found in the cyst.

Solid himonrs may spring from the periosteum covering

the exterior of the bone, or from the mucous or the

periosteal lining of the antrum. They may have a fibrous,

cartilaginous, osseous, myxomatous, adenomatous, sar-

comatous, or carcinomatous structure ; but fibrous and
sarcomatous tumours are the most common, whilst car-

tilaginous are very rare. Ossification of the sarcomatous

growths is of occasional occurrence. They may be closely

simulated by tumours of a like diversity of structure

growing from the malar bone, the spheno-maxillary fossa,

or the base of the skull.

Sym2:)toms and diagnosis.—Clinically, it is not always
possible to determine the exact structure of these tumoiu's,

nor is it essential, the Siu'geon's aim being rather to dis-

tinguish the solid from the fluid, and the innocent from
the malignant, and to make out their origin and present

attachments. When the tumour, whether cystic or solid,

innocent or malignant, begins in the antrum, it sooner or

later fills that cavity, and then in its further growth
causes its walls to bulge in various directions. Thus, the

protrusion of the anterior wall causes a swelling on the

cheek, of the internal wall an obstruction in the nose, of

the inferior wall a depression of the palate, and of the

superior wall a protrusion of the eye. A rounded -pvo-

jection on the cheek; a sensation of fluctuation felt

through the anterior wall of the antriim with the finger

in the mouth, or egg-shell-like crackling produced by the
yielding of the thinned and partially absorbed walls ; the
presence of a carious tooth, or the absence of one of the
teeth in the series, will point to the cystic natui-e of the
swelling, and puncture with a trocar and cannula, will

clear up any doubt. Should the tumour be solid, it will

probably be innocent if of slow growth and there be
absence of pain and glandular enlargement, non-implica-
tion of the skin, and non-infiltration of surrounding parts

;

but malignant if of rapid growth and there is severe pain,
early escape through the walls of the antrum, implication
of tile skin, involvement of glands, and protrusion of a,

fungus in the mouth, nose, or on the cheek. In malig-
nant disease, moreover, the patient will probably be
cither young in the case of sarcoma, or advanced in life

in the case of carcinoma, l)ut if a small piece of the
growth can be obtained, a microscopical examination will
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settle the point. When the growth springs from the
malar bone, it njay cither project forwards on the cheek,
or into the montli between the cheek and the bone, and
the bulging of the walls of the antrnni will be ab.sent.
When it arises from the spheno-niaxillary fossa or base
of the skull, it will commonly project into the naso-
phar}-nx, where it may be detected by the finger or
rhinoscope, while the 'whole maxillary bone M'ill be
pushed forward. It should not be forgotten, however,
that tumours beginning in the antrum, especially the
fibrous and sarcomatous, encroach upon the sraTounding
parts, and conversely, that the cavity of the antrum may
be invaded by growths not primarily connected with it";

so that when tumours in this region have attained a large
size it may be impossible to determine their origin, or,

indeed, the whole of their actual attachments.
Treatment.—For cystic tumours, excision of a portion

of the wall from within the mouth will generally suffice,

if a free di'ain is subsequently ensured. At times the
thinned walls of the cyst may be crushed together by the
fingers with advantage. Where the cyst is associated'with
a solid gro-R'th, the latter maj' sometimes be scraped away,
otherwise the upper jaw must be partially or completely
removed. Where the tumoiu- is so^/(/, and" of an imwccui
natm-e, and entirelj' confined to the antrum, it may be
removed by excision of the superior maxilla, but as a rule
no more of the bone should be taken away than is abso-
lutely necessary, the orbital plate and hard palate being
preserved if possible. When the tumour arises behind the
bone, there is often great difficulty in getting it away, as

its attiichinents may be more extensive than is imagined.
If thought advisable to attemjDt its removal this may be
done by excising the superior maxilla, and cleiiring awa}-
the growth ; or the maxilla may be turned outwards, the
growth removed, and the bone replaced {Langcnbeck's
method).

When the growth is DiaJit/jiant and confined to the
antrum, the sujierior maxilla nuiy also be excised: but
when it has invaded the surrounding parts, it becomes
not only a question whether it can be completely got
away, but whether the immunity from its return will not

be too short for the patient to undergo the risk of the

operation.

CoMJ'LETE Excisiox OF THE T'lTER .lAW.—IlaAnng ex-

tracted the central incisor tooth on the diseased side, make
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an incision down to the bone in the direction shown by the

dark line in Fig. 204. Dissect back the flap thns marked

out from the bone, securing the hirger arteries as they are

divided. Make a longitudinal incision through the mu-
cous membrane lining respectively the floor of the nose,

and roof of the mouth as far back as the soft palate, and

then a transverse one along the junction of the soft with

the hard palate on the diseased side. Now pass one blade

of the long jaw-forceps into the mouth and the other into

the nose, and divide the alveolar process and hard palate

;

cut through the nasal process of the

superior maxilla, and then through

the malar bone, carrying the for-

ceps into the spheno - maxillary

fissure. Seize the bone with lion

forceps, and wi'ench it away from
its remaining attachments. The
internal maxillarj', or any other

large artery, should be tied, and
hcemorrhage from the smaller re-

strained by plugging the wound
with strips of iodoform gauze.

When the bleeding has stopped,

an}' growth that may remain should

be cut away or destroyed with the

actual cautery. Unite the edges of

the wound with horse-haii" sutures,

and the lip with hare-lip pins.

Healing occiu's readily and with little deformity. An
obturator with false teeth should subsequently be fitted

to the mouth.
Partlvl excision of the upper jaw usually consists

in leaving the orbital plate, and is done by dividing with
a key-hole saw the front wall of the antrum along the

margin of the orbit, and completing the operation as

above described.

Eesection of the upper jaw {Langenhcch' s operation)

consists in turning the maxillary bone oiitwards so as to

get at a tumour behind it, and then rejilacing the bone.
As the connections of the Ijone along its oviter part are

left intact, its vascular supply is not completely cut off,

and it soon forms fresh adhesions when placed back in

position.

Tumours of the lower jaw, like those of the upper,
may be cystic or solid, innocent or malignant. They may

Fio. 204.— Lines of

incision for removal

of upper and lower

jaw.
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grow from the i^eriosteum covering cither the outer or
the buccal UHpect of the jaw, or from the interior of the
bone which tlaey then expand around them. The os.seouB
tumours usually take the form of exostoses, and are not
uncommon about the angle of the jaM". The more regular
shape of the lower jaw, its compact structure, the absence
of a cavity like the antrum, its more isolated condition,
and the absence of surrounding cavities like the nose,
orbit, and spheno-maxillary fossa, make the diagnosis of
tumours in it more easy. The signs are similar to tumours
of the upper jaw, which see (page 570).

_

Treatment.—Cystic tumours are best treated by free in-
cision, and, if large, by excision of a portion of their wall.
In removing solid innocent tumoui's no more of the bone
should be sacrificed than is necessary to extirpate the
disease ; and such removal, when possible, should be done
froin. within the mouth. Myeloid growths springing fi-om
the interior of the bone naay often be enucleated, and not
recui- for many years, or not at all. Where the tumour is

large and encroaches upon the ramus, the affected half of
the jaw, or if both halves are affected, the whole jaw,
should be removed by disarticulation, as if the ramus is

merely sawn across, leaving the coronoid process and
condyle, these are apt to be drawn forward by the tem-
poral and external pterygoid muscles and prove a constant
source of annoyance. When the growth is malignant or
of large size, and the skin and neighboiu-ing soft parts are
implicated and the glands extensively involved, no opera-
tion as a rule is admissible. Cysts developed in connection
with solid growths may be laid open and the tumour
scraped away, or part or the whole of the jaw, if the
growth is malignant, may be removed.
Excision of the lower jaw.—Having extracted the

central or the lateral incisor tooth, make an incision down
to the bone (in the way shewn in the black line in Fig. 204)
through the lower lip, along the lower border of the jaw,
and thence up the ramus, nearly but not quite to the lobule
of the ear to avoid the facial nerve, tying both ends of the
facial artery as it is cut. Dissect iip the flap thus formed
from the bone, and divide the bone with saw and forcejis

opjKJsite to where the tooth has lieen extracted. Seize
the bone with the lion forcc]is, drawing it outw-ards and
ii])wards, and divide the soft tissues on the inner siu'-

face with a narrow-bladcd scalpel, kec])ing clo.«!e to tho
bone to avoid the gustatory nerve and the submaxillarv
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gland. The origin of the genio-hyo-glossus shoukl be
spared if possible, as otherwise the tongue tends to fall

backwards, and has before now caused suffocation. If

this muscle must be divided, piiU the tongue forward
by a ligature through its tiii. Next separate the in-

ternal pterygoid, depress the jaw, and divide the tem-
poral muscle at its insertion into the coronoid process.

Open the articulation from the front, divide the external
pterygoid, and carry the knife behind the condyle, taking
care not to rotate the jaw outwards lest the internal max-
illary artery bo stretched round the neck of the condyle
and bo torn or divided.

DISEASES OE THE NOSE ANB NASO-PHARYKX.

Acne eosacea is a dilated or congested condition of
the capillaries of the nose, usually accompanied in its

later stages by hypertrophy of the sebaceous follicles. It
is atti'ibiitcd to indigestion, exposm-e to cold, sexual dis-
turbance or the abuse of alcohol, and is most common in
women. Treatment.—'Remoye the cause, regulate the
diet, and attend to the general health. Locally ajiply
sulphm- ointment or j)erchloride of mercury lotions. In
severe cases the dilated vessels may be incised and the
resulting hajmorrhage restrained by touching them with
]ierchloride of iron, but only small portions of the disease
should be thus treated at a time.
Lipoma nasi is a hypertrophy of the skin, subcu-

taneous tissue, and sebaceous follicles of the nose, and
not, as the name implies, an increase in the fatty tissue.
It is characterized by the formation of irregular pendulous
lobe-Hke masses, usually situated on the tip and alas of
the nose, and often of a bluish-red colour. It occiu's in
elderly men, generally as the result of alcoholism. Treat-
ment.—Tho masses should be shaved off, taking care not
to cut through the cartilages into the nostrils, and the
parts left to granulate. The result is very successful.

Syphilis, kodent ulcer, lupus and epithelioma
may_ all attack the exterior of the nose, but requii-e no
special description here.

Epistaxis or bleeding from the nose is a symptom
of many and various conditions. Thus— 1. In the yoimg
it often ajjpears to occur spontaneously from congestions
of the mucous membrane, and is especially common in
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girls about the age of puberty. 2. In the plethoric it maj-
be duo to the congestion of the brain or liver, and then
appears to give relief to the over-full vessels. 3. In the
old or cachectic, on the contrary, it may be due to a jioor

or watery condition of the blood, such as is present in cii*-

rhosis of the liver, heart-disease, granular kidney, &c.
4. It may also occui' in scurvy, some forms of fever, and
in the htemorrhagic diathesis. 5. It is common after

blows or other injrmes of the nose ; and 6. It maj^ be a
symptom of fracture of the base of the skull, or of a
fibrous or mahgnant polypus in the nose or naso-pharynx.
The symptoms are usually evident. The blood generally
comes from one nostril, occasionallj^ from both ; but it may
pass through the posterior nares and be swallowed, and
being afterwards vomited, simulate htematemesis ; or it

may irritate the larynx, cause cough, and may then be mis-
taken for htemoptysis. On looking into the mouth in such
cases, however, the blood will be seen trickling down the
back of the throat ; whilst it may also be apparent on ex-
amining the nose with a speculum. The Treatment will

depend upon the cause. Spontaneous htemon'hagcs occur-

ring in the young, excej)t as the result of the hfemorrhagic
diathesis, generally stop of their own accord, and require
no special treatment beyond those remedies common in

domestic use. When due to congestion and apparently
salutary, the bleeding .should not be too soon checked.
In cachectic subjects it is often difficult to control ; rest

on the back with the arms raised, sucking ice, cold or

hot douches, ice to the nose, subcutaneous injections of

ergotiue (grs. iij.), gallic acid, lead and opium and small
doses of ergot or of perchloride of iron, may then be
tried. Or pellets of cotton-wool soaked in solutions (if

cocaine (20 may be placed in the nostril, or jiressure

made on the upper \vp just below the ala of the nose in

order to compress the nasal branch of the superior coro-

nary artery from which the blood is said often to be
derived. If the hfomorrhtige cannot be thus controlled,

the posterior nares shoidd be plugged. The best means
of effecting this is by the india-rubber inflating tunipon.

This consists of an india-rubber tube, with two dilata-

tions upon it so sized and shaped that when inflated

they will accm'ately flU the posterior and anterior narea

respectively. It is passed in flaccid by means of a long
probe, and inflated when in position by the mouth or a

small sja-inge, tlie escape of an- being prevented by
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clampiug tlie tube. Ee-inflation is necessary from time
to time. Tlie posterior nares may also be plugged by
Bellocq's sound (Fig. 205) in the following manner. A
pledget of lint or cotton-wool rather larger than the
apertm'e to be filled (that is, about half an inch by an
inch, or roughly, the size of the last joint of the thumb)
is taken, and round the middle of this is tied a doubled
piece of stout thread, a long loop being thus left on one
side, and two ends on the other, one of which is cut off short.
The sound is then threaded with a separate length of
thread, and passed closed tkrough the nostril, and when

Fig. 205.—Bellocq's sound.

the end has reached the pharynx, the spring is projected,
coils roimd under the soft palate, and appears with the
thread in the mouth. The thread is then seized, pulled
foi'wards and the sound withdrawn, thus leaving one
end of the thread through the mouth and the other
through the nostril. The mouth end is now tied to the
loop of thread attached to the pledget ; and by making
traction on the thread hanging from the nose the pledget,
guided by the finger in the mouth, is drawn behind the
soft palate into the posterior nares. The loop of thread
is finally cut and tied over a pledget of cotton-wool or lint,
which is forced into the nostril to form an anterior plug.
Meantime the other end of the thread attached to the plug
has been retained hanging out of the mouth and is now
fastened loosely to the cheek, or it may be allowed to fall
back into the pharynx. The plugs should be kept in for
about two days. They are readily removed by cutting the
thread over the anterior plug, and then withdrawing the
posterior one thi'ough the mouth by means of the thread
that is fastened to the cheek or is hanging loose in the
pharynx. A substitute for Bellocq's sound, if this is not
at hand, may be found in a soft india-rubber or gum-
elastic catheter, which, with a hole drilled through its
end, can be used in a similar way.
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Examination of the nasat. cavities.—For the diag-

nosis of the internal diseases the nasal cavities should be

illuminated by the larjmgoscopic inirroi', oi' the electric

lamp, the ahe being separated by some form of nasal

speculum, of which Duplay's and I'lankel's are the best

(Figs. 206, 207). The posterior part of the nasal cavities

can be explored by the linger passed behind the palate,

Fig. 206.—Duplay's nasal speculum.

Fic;. 207.—Frnnkel's Dasal speculum.

or by a small mirror j^assed to the back of the throat

{poste7'ior rJiinoscojiy). For detecting necrosed bone the

nasal probe may be used.

NASAii cataerii, CORYZA, or inflammation of the

mucous membrane of the nose, may be acute or chronic.

J cute catarrli, coryza, or cold in the head, will be found

treated of in woi'ks on Medicine.

Chronic nasal catarrh is most common in the young,

especially in children of a stnunous habit. As exciting

causes may be mentioned oft-repeated attacks of acute

catarrh, adenoid vegetations in the vault of the pharynx,

nasal stenosis, deflected septum, the irritation of noxious

vapoiuvs or dust, the abuse of spirits, snufl-taking. i^c.

Several forms, all of whicli arc ju-obably dilfercnt stages

of the same disease, have been described. They will bo

classed hero render the three heads of 1, the simple ; 2. the

hypertrophic; and 3, the atrophic, which is generally

attended with fietor. 1. The simple form is characterized
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by a thiu mucous or muco-purulent discharge, and a con-
gested appearance of the mucous membrane, but is un-
attended with any thickening, hv formation of crusts, or
with fa?tor. If neglected, it is apt to pass into the next
variety. 2. In the hyperirojihic the mucous membrane,
especially over the turbinated bones, is greatly swollen
and congested, and infiltrated with inflammatory material;
while the glands are stimulated to excessive secretion, and
pour out a thick yellowish-green muco-purulent dis-
charge. It is characterized by symptoms of nasal obstruc-
tion, viz., stuffiness or blocking of the nose, nasal tone of

Fig. 20S.—Hypertropliic nasal catarrli.

(St. Bartholomew's Hospital Museum.)

voice, constant necessity to blow the nose, a vacant ex-
pression of countenance acquired by keeping the mouth
open, trickling of the discharge down the pharynx and
subsequent hawking of it up by coughing, and sometimes
deafness from the spread of inflammation to the Eustachian
tube. At times certain reflex phenomena are present,
such as cough, asthma, and even epilepsv. The alaa of
the nose often appear thickened and the " inferior tru'bi-
nated bodies greatly enlarged. On posterior rhinoscopic
examination granular pharyngitis is frequently dis-
covered, with increase of the ^glandular tissue of the
vault of the pharynx

; whilst the hypertrophied posterior
ends of the inferior turbinated bodies may at times be
seen almost completely blocking up the choanfe in the
form of globular, irregularly-furrowed tumours (Figs.
208, 209). This variety, occasionally within a few
months, but more often after it has lasted many years
may pass into the third variety. 3. The utrophk, some-
times called dry or fvetid catarrh, and by some ozccna is
apparently due to the shrinking of the inflammatory new

p p 2
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formation intiltrating the tissues in tlio fonner variety,

and the consequent atrophy of the mucous membrane and

the greater or less destruction of the glands. It is charac- I

terized hj the nasal cavities appearing pretornaturally

large, so much so in some cases that the wall of the ,

pharynx and Eustachian tube may be seen on looking

through the nostril. The turbinated bodies appear decreased

in size, and the mucous membrane is atrophied and paler

than natural, and covered with hard yellowish-green

Fig. 209.—Hypertrophy of tlie posterior ends of tbe inferior turlii-

nated bodies, with adenoid vegetations in the vault of the pharyu.x.
;

adherent crusts. Generally, though not invariably, the ij
t

disease is attended with a horrible foetor, which is usually
!|

i

thought to be due to the decomposition of the discharge i

beneath the crusts, the discharge being secreted in
_
too : f

small quantities and too thick to allow of the throwmg-
. t

off of the crusts. By some the frotor is believed to
;

f

be due to the retention of the secretions in some of tbe t

sinuses communicating with the nose. In all forms an t

important point to remember is that ulceration does not ' >

occur. 1 J •
"

Treatm.eni.—ln the early stages much can be done in

the way of treatment, and by perseverance a cure may
j;

be obtained. In the atrophic variety relief from the dis-
, ^

tressing sjonptom of frotor only can be expected. In all
j;

forms the general health nust be attended to. Thus, m j

the strumous, cod-liver oil or maltine, and the syrup of the
|

iodide or ])hosphate of iron, are indicated. Locally, m the ,

simple and milder fonns of the liypertrophic, the treat-



CHRONIC NASAL CATAKRH. 581

ment consists in cleansing the parts and then applying
astringents ; the cleansing may be accomplished by simply
blowing the nose ; or if this is not sufficient, a cleansing
fluid must be used. There are many of these. The one
I have found most useful is that known as Dobell's
solution. It should not be used as is so frequently done
by Thudichum's nasal douche, as by its means the deeper
recesses and upper portions of the nasal fossaa cannot be
reached, and not only may much harm be done to the
mucous membrane of the nose, but inflammation of the
middle ear may be set up. The solution is best applied
in the form of a coarse spray,
either by the anterior or jjos-

terior nasal sjjray - producer
worked by the double hand-
balls (Fig. 210), or better by
compressed air. When tho-
roughly cleansed, astringent
solutions—best in the form of
spray—should be applied, and
of these may be mentioned the
sulphate, sulpho-carbolate, and
iodide of zinc. Or astringents
or iodoform may be applied in
the form of powders by the
insufflator, or in that of gela-
tine bougies. Where there is

great hypertrophy, the hyper-
troi^hied tissues must be de-
stroyed by the local application of glacial acetic acid,
fuming nitric acid, or the galvano - cautery ; or the
ends of the inferior tm-binated body if much enlarged
may be removed by the cold wire or galvanic ecra-
seui-. At times the whole of the turbinated body may be
removed with advantage. If the septum is deflected, it

must be straightened; and if adenoid growths are pre-
sent, they must be removed. In the atrophic form, little
more can be done than cleansing and disinfecting the
cavities by lotions of carbolic acid, borax, Condy's fluid,
and the like

; whilst the mucous membrane may be stim-
ulated to secretion by the use of Gottstein's nasal
tampons, or by the insufflation of sanguinaria, galanga,
&c. Cubebs internally are often of service.

'

Tuberculous or strumous ulceration sometimes
occurs, but struma more often manifests itself in the foi-m

Fiu. 210. — Spray - pro-

ducer. A. Nozzle for

anterior nares
; b. Noz-

zle for posterior nares.
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ol' chronic ciitnnli ass already described. It uiuy lead to

necrosis of the bono, i'alKng in of the nose, and much
deformity. Constitutional remedies, as cod-liver oil,

must bo given, and the jiarts cleansed bj' lotions, appli-

cations of iodoform, &c. "When obstinate, scraphig of

the part with a Yolkmann's s])Oon, and removal of the

dead bone, is the treatment indicated.

Sypjiilitic AFFECTIONS of the nose. In the early

stages of syphilis, catarrhal inflammation and mucous
tiibercles are often met with, especially in infants, in

whom they give rise to the obstructed and noisy respira-

tion popiilarly known as snutiles. Later, extensive

ulcerations, gummata followed by deep ulcers, necrosis

or caries of the bones and cartilages, destruction of the

septum with falling in of the nose and perforation of the

palate may occur, and when combined with destruction of

the soft tissues and skin, are productive of great de-

formity. When a small portion of bone in the deeper

recesses is necrosed, it may not always be easy to find,

but may be suspected by "the continuance of a muco-

purulent discharge and 'the foctor so peculiar to dead

bone, the presenc'e of fo\rl ulcers, the history or consti-

tutional signs of syphilis, and the absence of signs of

hjq^ertrophic or atrophic catarrh. Often the bone may
be struck on examination with the probe. Treatment.—
Iodide of potassium should be given in large doses, com-

bined, if necessary, with quinine or bark, and at times

with mercury. Locally, the parts should be cleansed and

disinfected by the application of carbolic or other sprays,

and when dead bono can be detected it should be removed,

if loose, through the anterior nares or from behind the

lialate by forceps ; but sometimes it may be necessary

for obtaining a suflicicnt exposure to resort to the method

of Eouge, or to cut through the upper li]i and turn aside

the ala of the nose. In congenital sy]ihilis the adminis-

tration of small doses of grey powder, followed by iodide

of potassium and cod-liver oil, is productive of the most

ha]ipy results. In the ulcerative form, iodide of potas-

sium" in largo doses should be given.

IjUI'US, though far more common on the exterior of the

nose, may sometimes be met with in tlie interior, ft then

generally attacks the cartilage of the septum, leading to

perforation. It is attended with a tVvtid discharge. The

ulcer is covered with scabs, and surrounded with roddisli

tubercles. Treatment.— Qo(\.-\\\cr oil, arsenic, and the
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comijlete destruction of the affected tissue by caustics, or
bj' scraping, is the proper treatment.
EniNOLiTHS or nose-stones may occasionally foi-m in

the nose from the deposition of phosphate of lime and
mucus upon either a foreign body which has become
lodged in the nose, or a portion of hardened secretion.
They give rise to inflammation, swelling of the mucous
membrane, and a foetid discharge, and have been mis-
taken for osteomata, and even carcinomata. When de-
tected they should be removed by forceps, or if too large
for this, first broken by the nasal lithotrite.

Polypi.—Three forms are described,—the gelatinous,
the fibrous, and the malignant.

1. GeJatinviis or mucous pohjpi mosi frequently spring
from the mucous membrane covering the spongy bones,
rarely from the roof of the nares, and scarcely ever from
the septum. They usually have a myxomatous structure,
that is, they consist of delicate connective tissue in-
filtrated with large quantities of mucin containing roimd
and stellate cells, and are covered with ciliated epitheUimi.
They are usually multiple, sessile or pedunculated, and
of an oval, pyriform, or lobulated shape. The usual
symptoms are a feeling of stuffiness in one or both nos-
trils, worse in damp weather, a nasal tone of voice, and
a mucous discharge. Certain reflex symptoms, such as
asthma, cough, &c., are also occasionally present. On
mspection, they appear as pinkish or greyish-white,
semi-translucent, gelatinous, moveable bodies, soft and
dimpling when touched with a probe. When high up,
or far back in the nasal cavities, the speculum or rhino-
scope may be necessary to detect them. With the rhino-
scope I have often succeeded in detecting a polyjms at
the posterior nares that had been previously overlooked.

Treatment.—TheJ are best removed by the galvano-
cautery, as this is attended with less pain and with prac-
tically no haemorrhage. The parts should be previously
sprayed with a 20 per cent, solution of cocaine, and
after the removal of the polypi the surface from which
they sprang should be touched with the galvano-cautery
to prevent a rccmTenco. If the cautery"is not at hand,
the pol}T)i may be twisted off by the ordinary polypus
forceps. When they project into the naso-pharynx, "they
may be removed, cither with the galvano-caiitery loop
passed through the nose or by the forceps introduced
behmd the palate. A snuff of tannic acid, used subse-



584 DISEASES OF REGIONS.

quently to their removal, is said to prevent recurrence,
but I have not found it of mvich service.

2. Fibrous polypi actually arising from the interior of

the nasal cavities are very rare. Those commonly met
"with usually spring from the basilar process of the

occipital bone or body of the sphenoid, that is, from the

roof of the naso-pharynx, and then ought properly to be
called naso-pharyngeal , as it is only after thej' have
attained some size that they encroach upon the nasal

cavities. They consist of fibrous tissue not infrequently

mixed with spindle cells, and often contain large thin-

•walled blood-vessels, which give them an almost cavern-

ous structure. The mucous membrane covering them is

also very vascular. They may be sessile or pedunculated.

As they increase in size, thej^ invade and displace the sur-

rounding bones, making their way into the nasal cavities

and into the pharynx, and projecting below the palate

and even into the interior of the skull. They are usually

met with in young adult life. The sympAoms are ob-

truction of one or both nostrils, a mucous and often

foul-smelling discharge, repeated attacks of hsemoiThage,

deafness, obstruction to breathing and sometimes to

swallowing, and in the later periods of the growth, to the

characteristic deformity of the facial bones known as

frog-face. They may be seen on looking into the nostril

from the front, or by the rhinoscopic mu-ror from the

back, or may be felt by the finger behind the soft palate.

If not removed, they may end fatally from htemorrhage,

although they have apparently a tendency to imdergo

atrophy as the patient gets older. Treatment.
—

"WTien of

moderate size they are best removed by the galvano-

cautery, the wire being passed through the nostril .and

directed over the base of the growth by the finger behind

the palate. The pedicle should be theu completely

destroyed by the post-nasal electre)de. "When too large

for this, an attempt may be made to remove them by

electrolysis ; this failing, or not being considered ad-

visable, they must be exposed by a preliminary operation.

If chiefly confined to the naso-pharynx, the soft palate

should be split, and part of the hard palate, if more r(J0in

is required, cut away {Nelaton's operation). When en-

croaching chiefly on the nose, a good exposure may be

obtained by dividing the lip in the middle lin(>, and

turning it to one side with the ala of the nose ; or if more

room is rcciuii-od, the superior maxilla must be remoA-ed.
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Eouge's operation of turning up the upper lip and the

cartilaginous portion of the nose after division
_

of the

septum, and the operation of Langenbeck of turning the

maxillary bone outwards on the cheek, and then re-

placing it after removal of the growth, have their advo-

cates. My experience of these last mentioned i^rocedui-es

is not very favourable. The exposm-e obtained by the

former is no better than that gained by tm'ning back the

ala ; and the shock and hasmorrhage attending the latter

renders it very dangerous. Many other methods and
modifications of the above have been proposed, but for

an account of these a larger work on Surgery must be
consulted,

3. Malignunt imhjpi. — Sarcomatous and cancerous

tumours may arise both in the nasal cavities and naso-

pharynx, and then constitute what are called malignant
polypi. They give rise to symptoms similar to those of

the fibrous polj'pi already described, but theii' growth is

more rapid, and they quickly infiltrate siuTOunding parts

and involve the neighbouring glands. They may occur

both in the yoimg and in the old. If a small piece can be
removed, the microscope will reveal its nature. Treat-

ment.—When the growth can be got completely away,
early and free extii'pation by one of the methods above
described is the only treatment.
OziENA is a term which has been used A^ery loosely by

authors. By some it has been ajjplied to all diseases of

the nose attended with a foul-smelling discharge, whilst
by others it has been restricted to the foetid form of

atrophic nasal catarrh. The term, therefore, as desig-
nating a disease, is misleading, and should be discon-
tinued in this sense. For purjjoses of diagnosis it may
be mentioned that it is a prominent symptom in the fol-

lowing affections of the nose : 1, atrophic nasal catarrh ;

2, necrosis and caries, whether of syphilitic or other
origin

; 3, strumous, syphilitic and lujioid ulceration of

the mucous membrane
; 4, foreign bodies and rhinoliths

in the nasal cavities; 5, some forms of new growth.
Diseases of the septum nasi.—Blood tumours are

occasionally met with as the result of injiuy. The blood
is extravasated between the cartilage and the soft tissues,

generally on both sides of the septum, causing in both
nostrils a fluctuating circumscribed swelling which may
be readily distinguished from abscess by its coming on
immediately after the injury and by the absence of signs
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of luflainmation. It should not Lc opened, a.s thi.' blood
will become .slowly absorbed. It sometimes apj^ears to
be associated with fracture of the sei^tum.

Abscesses of tite se2Jtum are not very common. They
may be due to injury or the breaking down of gummata,
but occasionally occur without any apparent cause.

Fifi. 211.—Author's forceps for Fig. 212.—Retentive apparatus
straightening nasal septum. for deflected .septum.

When acute they may lead to perforation of the septum.
The parts are hot, red, and swollen, and fluctuation may
soon be detected. A free and earlj- incision should be
made.
Gummata of fJie septum occasionally form beneath the

perichondi-iimi in the course of s}-philis. They are readily
dispersed with iodide of potassium, but if neglected may
lead to necrosis and perforation of the septirm and to
destruction of the bones which may sometimes be so ex-
tensive as to lead to falling in of the bridge of the nose.

Deflection of the septum to one or other side may occur
as the result of an injiu'y, or as a congenital malfoimation.

Fig. 213.—Nasal plugs. Fig. 214.—Hollow nasal i)Iug.s.

It appears as a swelling projecting into and obstructing

(mo of the nasal cavities, whilst in the other cavity a

corresponding dcjjression is seen. Tlie inferior turbinated

bone on the side of the concavity is often much hyper-

tro])hied. The deflection is generally attended with some
lateral deviation ov even depression of the lateral cartilages,

and frequently gives rise to chronic nasal catarrh, and
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to many disti'ossiug symptoms, such as frontal headache,
nasal tone of voice, passage of muciis into the pharynx,
i^c. Treatment.—The septum may generally he forcibly

straightened by the forceps shown in Fig. 211, and then
I'otained in position for the first few days, while the parts

are becoming consolidated, by the retentive appar'atus

shown in Fig. 212, and subsoquontly by ivory or vulca-
nite plugs (Fig. 213). I have found hollow plugs (Fig.

214) usefirl in that they do not so completely obstruct
nasal respiration. In some instances poi'tions of the
prominent septimi may be removed by the nasal saw with

Fig. 215.—Author'y nasid Fig. 216.—Author's fixation cap
niiisk. and nasal truss.

advantage. Where the lateral cartilages and nasal bones
are deviated they can generally be straightened, even
litter many years have elapsed since the injury. Great
force, however, is requii-ed, and care must be taken, by
properly padding the forceps, not to injiu'e the soft parts.
(3ne of the l)cst forms of retentive apparatus then is,

])erhaps, the mask shown in the accompanying diagram
(Fig. 215), since by its means a fixed point is seciu-ed to
work from. As the mask, however, is irksome to some
patients I have more recently, for suitable cases, employed
the nasal cap and truss depicted in Fig. 216.

(Jartilmjinous cmd osseous tumoars of the septum, though
rare, occasionally occur, and can hv. readily diagnosed
froiii a defJoction of the s(;iptum, l)y their hard and
resisting nature and the absence of a currespondino-
depression in the opposite nostril. Their removal is the
proper treatment.
AiJENOiD VKGETATTONS ill the Vault of the pharynx are

very common in childhood. They are produced by the
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hyportropliy of the iulouoid tissuo which is ko abundant
in this situation, and are frequently met with in connection
with enlargement of the tonsils, granular phaiyngitis, and
nasal catarrh, and if neglected may set up catarrhal otitis
and incurable deafness. The chief symptoms to which
they give rise are deafness, obstruction to nasal respiration,
a nasal or " dead " tone of voice, and a vacant expression

Fia. 217.—Author's modification oE Loewenberg's forceps for

removing adenoid vegetations.

of countenance from the child breathing with the mouth
half open. To the finger, behind the palate, they feel

soft, pulpy, and velvety, "like a bag of earth-worms ;

"

whilst in the muTor they appear as pink or reddish, sessile

or pedunculated fringe-like masses more or less obscuring
the posterior nares (Fig. 209). The trmtment consists in
removing them, which may be done in several ways.

Fig. 218.—Mej'er's ring-knife.

The softer ones may be scraped away with the nail of the

finger behind the palate ; those about the Eustachian tubes
and side of the pharynx are best extirpated by Meyer's
ring-knife (Fig. 218) introduced through the nose ; and
the larger ones, which are situated on the roof and back
of the phar^'nx, by Loewenberg's forceps (Fig. 21 7) passed

behind the palate. The pharyngeal tonsil which is usually

hy])ertrophied in connection with adenoid growths can
be readily I'emoved by these forceps. No after-treatment,

be3'ond com])elling the child to bri>athe through the nose

by keeping the mouth closed at night with a liandage, is

usually required. I never onqiloy the svringe, as I be-

lieve it is one of the chief causes of the middle car trouble
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whicli sometimes occtu-s after the removal of these growths.

As a precaution against cold I always confine the patient

to his bed or room for a few days.

DISEASES OF THE PHARYNX AND CESOPHAGUS.

PHjiJiYNGlTis, or inflammation of the pharynx, is com-
monly of the catarrhal A'ariety (acute and chronic pharyn-
qiti&), but it may fall chiefly on the glands of the jjharynx

\ follicular or granular pharyngitis), or, more rarely, may
spread deeply and end in sui^pui'ation [phlegmonous pha-

ryngitis). At times it is attended with deficient secretion

and atrophy of the mucous membrane {pharyngitis sicca),

and occasionally assumes an erysipelatous character and
is then generally associated with erysijjelas of the face.

Here a few woi'ds only can be said on the phlegmonous

form, which, perhaps, more commonly comes imder the

care of the general Surgeon. It is usually the result of

an injury. The pharjmx is intensely red and swollen,

the neck often brawny and oedematous, swallowing is

difficult or impossible, respii'ation is laboui'ed, and death
may occm- in a few days from sudden spasm of the

glottis, or from exhaustion and blood-poisoning. The
treatment consists in inhalations of steam impregnated
with carbolic] acid ; free incisions if pus fonns in acces-

sible situations ; the administration of fluid nomishment
and stimulants, in the fonn of enemata if the patient is

imable to swallow ; and the performance of instant

tracheotomy if oedematous laryngitis supervenes.

Ulceration generally occm-s in connection with like

ulceration of the palate, fauces, and tonsils. (See Tonsils.)

Here it need only be said that the healing of the ulcers,

especially those of the tertiary syphilitic variety, is some-
times productive of great deformity. Thvis, 1, the soft

palate may become glued to the back of the pharynx
;

or 2, to the base of the tongue ; and 3, the lower part of

the phaiynx may be narrowed just above the entrance
to the larynx, rendering deglutition difficult, and sub-
jecting the patient to the risk of suffocation from the
lodgment of food at the constricted part. Treatment.—

.

Adhesions between the palate and phai'ynx can hardly be
remedied ; but when contraction or stenosis of the lower
pharynx has occiirred, the cicatricial bands should bo
divided in a backward direction with a guarded knife and
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recontractiou prevented by the daily passage of a bougie,
I have found a Eicord's urethrotome answer adiiiirublv
for making thc^ division. If tlie introduction of
instruments causes much s])as]ii, ti-:icheotomy should he
previously performed.
PosT-PHjVRYNGEiVL ABSCESS is a Collection of ])us in

the lof)sc cellular tissue behind the i)harynx, and is most
often met with in children. It is generally chronic and
due to disease of the cervical vertebrte or more rarelv
of the base of the skull ; but it may be acute, and is then
usually the result of an injmy, as swallo-^-ing acids or
the impaction of a foreign body, or of the exanthemata,
phlegmonous pharyngitis, &c. It sometimes occm-s with-
out apparent cause; there is then often a liistory of
syphilis or tubercle. It may break into the pharj-nx, or
at the side of the neck, or even make its way into the
mediastinum. SymjAoms.—Pain, difficulty in opening the
mouth, obstructed deglutition and respiration, the presence
of a fluctuating swelUng at the back of the thr-oat, and
more or less swelling about the angle of the jaw. "When
the abscess is acute, there is commonly some febrile
disturbance. Treatment.—A vertical incision should be
made in the middle line through the j^osteiior pharyngeal
wall mth a properly guarded knife, the swelling having
been previously punctured with a long grooved needle if

there is any doubt as to its natui-e. If opened under chlo-
roform, the head should be tiu-ned rapidly to the side to
allow the escape of pus through the mouth, as srrffocation

has occurred through a sudden gush into the air-passages.
When it depends upon disease of the spine, if an ojien-
ing is thought necessar}' it should be made thi'ough the
side of the neck.

TuMOUES OF THE PHAUYNx are rare, though all

varieties may occui'. When arising in the loose cellular

tissue behind the pharynx, the more common situation,

they are spoken of as ]i<ist-]ih<(ryngcal tumoiu's. The softer

varieties closely simulate abscess, but the absence of Huc-
tuation, and of pus on puncture will settle the diagnosis.

Innocent growths, when small and unattached to tlie

vertebra!, maj^ be enucleated through a vertical incision

over them. The malignant, as a rule, should be left

alone.

8TIIICTURE OF THE acsopuAfius may be due to spasm
of the muscular fibres {spasmodic siridure), to cicatricial

contraction {fibrous stricture) or to ejntheliomatous or
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other malignant growths of its -walls {maligna}^ stricture).

Further, stricture may be simulated by compression of
the oesophagus from without as by an aneurism, enlarged
thyroid gland, post-oesophageal abscess, or mediastinal
tumoiu-; or by a foreign body impacted in the tube,
disease at the back of the larynx, &c.

Spasmodic stricture or s-pasm of the oisojihagns generally
occiu's in young hysterical women. The patient may be
quite unable to swallow, and a bougie, perhaps, will not
pass.^ The diagnosis will then rest on the obstruction
existing only at times ; on the age and sex of the patient

;

the presence of other signs of hysteria ; but chiefly on the
fact that, under an antesthetic, the bougie, which could not
previously be passed, slips down easily into the stomach.
The treatment should consist m the administration of auti-
hysterical reniedies ; whilst the patient may be persuaded
that the bougie has cleared the passage.

_

Fibrous stricture is generally due to cicatricial contrac-
tion following an injury, as swallowing boiling water or
corrosive fluids, or the impaction of a foreign body. More
rarely it results from the healing of a syphilitic ulcer.
At times it appears to be congenital ; at other times no
cause can be discovered. It may exist at any part of the
tube, but is most common in the upper half (Fig. 219). It
is much rarer than the malignant form, but is liable to
become malignant when it has existed for some time.
As the result of the constriction, the tube above the
stricture becomes dilated and the muscular coat hyper-
trophied. The dilatation may be general or pouch-like,
in the latter case consisting either of a dilatation of all
the coats, or of a hernia of the mucous membrane throu"'h
the muscular fibres.

^

Malignant stricture is generally epitheliomatous, and
may occur at any part of the oesophagus, but is most
common opposite the cricoid cartilage, at the bifiu'cation of
the trachea, and at the cardiac end of the stomach (Fig
220), situations at which norinally slight obstruction
to a larger bolus of food than usual exists, and at which
'

'
developmental processes are complicated, and where

therefore, errors of nutrition are more likely to occm-.''
Thus, at the cardiac orifice the epithelium changes its
character

;
and where the oesophagus is crossed by the

bronchus the food and air passages were originally one
Epithelioma may begin as a distinct cauliflower-like ex-
crescence springing from one side of the tube ; or as' a
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nodular induration of the mucous memLrane involving
ring-like the whole calibre of the tt'so^jhagus. It gra-
dually encroaches upon the lumen of the tube causing
more or less comi^lete obstriiction. The gi'owth sooner
or later ulcerates, and invades the surrounding tissues,

the mediastinum, pleura and glands ; and sinuses may
form between the oesophagus and the trachea or left

Fig. 219.—Fibrous stricture of

cesophagus at region of cricoid

cartilage. (St. Bartholomew's

Hospital Museum.

)

Fig. 220.—Malignant stricture

of cesophagus at entrance of

stomach. (St. Bartholomew's
Hospital Jluseum.

)

bronchus, or open externally when the disease is high up
in the neck. The patient, if he does not die of starvation,
succumbs to jiain or exhaustion, or to haemorrhage from
the laying open of a large vessel, or to pleurisy, or pneu-
monia.
The symptoms, common' to both the fibrous and malig-

nant stricture, are,— 1, increasing difficulty of swallow-
ing, first of solids, then of liquids, and finally inabilitv

to swallow either
; 2, a feeling of ob.struction, generally

referred to the io^ of the sterniun
; 3, regurgitation of

food after it has been swallowed for a .short time (whore
the stricture is low down or pouch-like dilatations have
formed) ; 4, a trickling sound on auscultation between the
.shoulders whilst the patient is swallowing fiuid, and 5,

l^rogrcssivo wasting and loss of strength. The diarjnosis,
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lioM-evor, can only be made with certainty, and the situa-
tion of the strictiu'e ascertained, by the passage of a
bougie. But before attempting to pass a bougie, a careful
oxammatipn of the chest should be made for the piu'pose
of excluding aneurism as a cause of the sym])toms, lest
such should be ruptm-ed as has before now happened.
The cbagnosis of the malignant from the fibrous strictiu'o
will rest on the advanced age of the patient, the absence
of any discoverable injmy, the presence of blood or foul-
smelling discharge on the end of the bougie, a sensation
of passing over an ulcerated sm-face, and the presence of
enlarged glands or an indurated mass m the situation of
the tube when the stricture occm-s in the neck.

Treatment.—In the fibrous form the stricture should be
gradually dilated by bougies. When the strictm-e is very
tight, a catgut bougie may sometimes by delicate manipu-
lation be insinuated through it ; and over this a larger
tube may then be passed. When the strictm-e is very
resilient its division posteriorly in the middle line may
be called for {internal wsophagotomy). When the strictiu-e is
situated at the cardiac end, and a well directed trial at
dilatation has failed, gastrotomy may be performed, and
the stricture forcibly dilated by the finger or an instru-
ment passed into the oesophagus from the interior of the
stomach. It need hardly be said that so serious an opera-
tion should not be lightly undertaken, nor until other
means have failed. In malignant stricture dilatation by
bougies or tubes, in the way recommended in fibrous
stnctm'e, must not be attempted, as the walls of the
cesophagus are so softened by the ulceration and disease
that great danger of perforation and extravasation into the
mediastinum or ploui-a would beincui-red. The methods of
ti-p^atment then open to us are— 1, to pass an cesophagus
tube and keep it in situ; 2, to perform gastrostomy; and
;3, when the strictm-e occirrs in the neck to open the oeso-
phagus in the neck, if possible below the seat of stricture,
and stitch the tube to the wound in the skin ; or if not
possible to get below the stricture, to dilate it from the
wound. When a soft tube can be passed and kept in situ
this appears to be undoubtedly the best treatment. The
tube may be introduced through the mouth or nose, and
under favourablecu'cumstances will not need changing for a
month or more. Occasionally, however, it causes ii-ritation
of the back of the tong-ue or larynx, or of the mucous
membrane of the nose. Should this occur, Mr. Charters
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Symonds' plan may ]je adopted of passing, by moaiis of a

suitable director, a, short tul)e, Hha])ed like a funnel at one

end, into the stricture, and leaving it there merely attached

by a strong string, wliich is secui-ed to the cheek or ear

by strapping (Fig. 221). Care must be taken that the

patient does not swallow the string, an accident which has

happened dming this treatment. Excellent results have

/4" V

Fig. 221.—A Symonds' tube in situ.

followed the iise of tubes ;
patients have regained flesh,

have fairly enjoyed life for some months, and then have

died in comparative ease. "\^'^hen a tube cannot be passed,

or is not tolerated, the oesophagus, if the disease is high in

the neck, may be opened, or if the disease is low down,

gastrostomy jjerformed.

Gastrostomy is the ojieration of establishing a fistulous

opening into the stomacli for the ])urpose of feeding the

patient in stricture of the tesophagus. The operation is

now usually performed in two stages. In the first, the

abdomen is opened, and the stomach seciu-ed by suture to

the abdominal parietes ; in the second, which is not per-

formed till from four to six days after the first, the

stomach, which by this time has become adherent to the
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abdominal parietes, is pvmctui-ed, and a tube introduced.
.^^ oblique incision (Fig. 242, e) is made between two

and three inches long, about an inch below, and parallel
with the lelt costal cartilages, beginning about an inch
and a half from the middle line (Howse). The sheath of
the rectus is next opened, the fibres of the muscle sepa-
rated not cut, the posterior layer of the sheath divided,
and the peritoneum exposed. Mr. Howse thinks that the
fibres of the rectus subsequently play the part of a
sphincter to the opening. All bleeding having been stopped,

Fig. 222.—Howse's method of suture in gastrostomy.

the peritoneal cavity is opened on a dii-ector, and thestomach sought and di-awn into the wound if i does notah-eady present there. It may be distinguished hom the

coat. Two loops of silk are passed through the peritonealand muscular coat for the pui-pose of "securinra ooodbold of the stomach whilst the 'sutiu-es are beino i^ftro-duced, and also for the purpose of steadying it dSii^o the

ae Tk"ofTp''T.^ p-v-tLgthe iisk of the adhesions being broken down ThIstomach, as near the cardiac end as possibll is nowstitched to the parietes by a double ring of sutSe so aTto ensure a good inch of the stomach-wall (that between

tt pSejVentoneun? '^^^Sl ^^slz^^

.good inch from the edge of^he wound. Tli i^
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now imthreaded aud witlidrawn, re-threaded witli the

stomach end of the sutm-e, and passed through the ah -

dominal parietes, unthreaded, and finally withdi-awu.

When all the sutm-es are in silu they are tied OA'era quill.

The inner ring of sutui'es are then passed through the

serous and muscular coat of the stomach and the skin

and peritoneum only of the parietes, and tied. The
wound is di-essed antiseptically. 2. At the end of from

four- to six days the stomach will generally be found

adherent, and "should then be punctured with a long

sharp tenotomy knife, while it is drawn well forwards by
the silk ligatures left in for the pui-pose. A No. 0 or 8

English catheter is passed through the puncture, and

the wound again dressed antiseptically, the catheter

passing through the antiseptic dressings. At first onlj'

teaspoonfuls at a time of fluid nomishment should be

given; later a larger tube may be passed, and minced

solid food introduced.

DISEASES OF THE LAEYXX.

Lahyngitis, or inflammation of the larynx, may be

conveniently di-sdded into acute catan'hal, chronic

catarrhal, oedematous, and membraneous laiyngitis.

Acute catarrhal laryngitis may be due to sudden

cxposui-e to cold or damp, violent exertion of the voice, or

inhalation of noxious vapom-s or impure air ; or the in-

flammation may spread to the larjTix from the pharynx i

or occur in the com'se of other diseases, as the eruptive

fevers. Symptoms.—Soveness of the throat, hoarseness or

even aphonia, laryngeal cough, and tenderness on pressure

over the thyi-oid cartilage, accompanied by febrile symp-

toms. On iaryngoscopic examination the p.arts are seen

red and swollen, and the cords do not come together pro-

perly. The treatment consists in rendering the atmospliere

moist by the steam kettle, in inhaling soothing vapoiu-s.

and abstaining from using the voice ; whilst if the attack

is very acute, leeches, or cold in the earlier stages, may be

applied over the thyroid cartilage. Should the mllamnia-

tion assume the oedomatoixs form, scarification, intubation,

or tracheotomy may become necessary (see (Edematous

Lari/nqitis). ,

fihronic Jarynqitia may be duo to exposm-e to wet and

cold, over-exertion of the voice, excessive smoking, m-
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halations of cUist and vapours, syphilis, tubercle, and
malignant disease. The mucous membrane appears
thickened and indiu-ated and covered with a muco-
purulent discharge, whilst the glottis is narrowed in
consequence of the thickening of the mucous membrane.
The symptoms are cough, hoarseness, laryngeal voice,
dryness and irritation of the throat, and dyspnoea, varying
with the amoimt of narrowing of the glottis. A variety
of chronic laryngitis, in
which the mucous follicles

are chiefly aifected, is known
as folHcular or granular
laryngitis, or clergj^man's
sore thi-oat, and is fre-
quently associated with a
similar condition of the
pharynx. Treatment. — The
application with the brush
of a strong solution of ni-
trate of silver (half a drachm
to the ounce, or even
stronger), absolute rest of
the voice, residence at a
suitable spa, avoidance of
all sources of irritation, and
appropriate remedies if there
is any specific disease.

(Edematous laryngitis or
cedcma of the glottis.—In this
form thei'e is an effusion of —CEdematous Laryn-

serous fluid into the sub- ^itis- (St. Bartholomew's

mucous tissue of the larynx. Hospital Museum.)

especially that about the
aryteno-epiglottidean folds (Fig. 223). But the cedema
does not extend below the vocal cords, as the mucous
membrane is tightly attached to them without the inter-
vention of any submucous tissue. Cause.~It generaUy
comes on suddenly, and often supervenes upon some pre-
vious inflammatory condition of the larynx or neighbour-
ing parts. It IS of common occurrence after scalds or burns
of the throat, stings of insects, or the impaction in the
larynx of a foreign body; or it may occur in the course of
such diseases as erysipelas, fevers, and small-pox ; or be
engrafted on tubercular or syi^hilitic ulceration of the
larynx, perichondritis, or necrosis of the cartilage. (Edema
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of the larynx of a passive character is also a frequent
termination of Bright's disease. The symptoms in the
acuter forms are most urgent, the dyspncca is extreme,
and if not relieved rapidly ends in spasm and death.
When less acute the voice is affected, inspii-ation is often
stridulous and laboured, and swallowing is painful and
difficult—symptoms which may be followed bj' cyanosis,
coma, and death. The treatment must be energetic; an
emetic should be given at the onset, and leeches, ice, or,

if preferred, hot sponges, applied over the thyroid carti-
lage. These means failing, the oedematous part must be
scarified by the laryngeal lancet, or an O'TJwyer's tube,
if at hand, passed tlirough the glottis, and retained there
until the oedema subsides ; otherwise laryngotomy or
tracheotomy must be performed.

Membraneous laryngitis, laryngeal croup or laryngeal
diphtheria, is a disease of childhood, and may either begin
in the larynx, or spread to it fi'om the fauces and pharynx.
It is characterized by the formation of a false membrane,
which may extend into the trachea and bronchi (Fig. 224;.
The membrane, which may be hard and tough, or soft and
crumbling, and of a yellowish or greyish-white colour', is

produced by the coagulation of fibrinous material exuded
on the surface of the mucous membrane. It consists of

a delicate network of fibres enclosing leucocytes, cast-off

epithelium, and gi-anular d6bris in its meshes. On its

separation the mucous membrane beneath is generally
though not invariably found to be denuded of epithelium,

congested and inflamed ; but the mucosa is not usually
involved as is the case in diphtheritic inflammation of the
fauces and pharynx. This difference would appear to

depend on the site of the inflammation and the intensity of

the process, though some consider it a point in favour of

the non-identity of croup and diphtheria, a question how-
ever which cannot here be discussed. The symptoms,

when the disease begins in the lar^Tix, generally come on
very gradually; nnd at first cannot be distinguished from
an ordinary catarrh. Soon, however, and often first

during the night, the cougli acquires a ringing or brassy

character, and soon afterwards, if not simultaneously, the

inspiration becomes stridulous, and later the voice

"hoarse, cracked, and whispering, or in young children

totally suppressed." Dyspna?a is now marked: the soft

parts of the chest-walls recede^ during inspiration ; the

inspiration is heaving ;
expu-ation as well as inspira-
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tion may tilso liecome impeded, and the child, if not
relieved, rapidly becomes cyanosed and dies. When the
disease spreads from the pharynx, the laryngeal signs
may at first be masked; but later, they are similar to
those given above. Treatment.—Internally quinine and
perchloride of iron may be given, whilst locally when any

Fig. 224.—Membraneous laryngitis or croup.

(St. Bartholomew's Hospital Museum.)

membrane is visible on the fauces and pharynx it should
bo removed, and prevented, if possible, from reforming by
swabbing out the throat at frequent interA-als with boro-
glyccride, carbolic acid, or other disinfectant. The child
may be placed under chloroform, if necessary, to ensure
the thorough removal of the membrane. Should the
larynx become obstructed, tracheotomy must be per-
formed. The chief indications for this operation are
1, retrocession of the soft parts of the chest walls, 2, sup-
pression of the voice, and especially 3, impeded expiration.
Before introducing the tracheotomy-tube the membrane
should be thoroughly removed both from the trachea and
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laryux by a feather or hj the .siictii.n-tuljo apparatus,
and its re-formatiou if poKsible prevented by constant
spraying of the jiart through the tube with an alkaline
lotion. The patient's bed should be surrounded with
curtains, and the atmosjjhero ke])t moist by steam tf)

which an antiseptic is added. He should be fed with
soft solid nourishment, and if necessaiy by a flexible silk

tube passed through the nose. Stimulants are generally
required. The recumbent posture should be insisted on , as
thei'B is grave danger, if the patient attempts to sit ujj, of
sudden and fatal cardiac syncope.
Tubercle of the larynx, also called laryngeal

phthisis, may sometimes occur as a primaiy affection,

though it is generally secondary to tubercle of the lung.
It is characterized by the formation of miliary tubercles
under the mucous membrane, which subsequently break
down, leading to ulceration. The symptoms are those of
ordinary chronic laryngitis, but in addition to these, the
patient often presents signs of pulmonary phthisis. On
examination the mucous membrane looks pale, and the
arj^teno-eijiglottidean folds swollen and often of a pyri-
form shape

;
later, ulceration will be discovered, and

may be followed by caries and necrosis of the laryngeal
cartilages, dj^sphagia, and oedema of the glottis. Treai-
onent.—The usual constitutional treatment for tubercular
diseases must be employed. 'S^Tien ulceration has
occiu'red insufflation of morphia and painting the part
with cocaine before taking food may be tried to relieve

the cough and the difiiculty and pain in swallowing.
Should swallowing become impossible, the patient should
be fed with the oesophageal tube whilst Ij'ing face down-
wards. Tracheotomy must be perfomied if suffocation

threatens.

SypniLis OF THE LARYNX.—In the secondary stages

of syphilis, catarrhal inflammation, s\i]ierficial ulcoi'ation,

and mucous patches may occur ; whilst in the tertiary

stages characteristic ulcei's due to the breaking down of

gummata are not very imconnnon. Tertiary ulceration

may extend to the perichondrium, or a gumma may begin

beneath that membrane, and in either case lead to necrosis

or caries of the cartilages. On the healing of the ulcers

contractions and adhesions ])roduoing stenosis of the

larynx may ensue. General syphilitic treatment, aji]iro-

priate to the stage, should be cm])loyed. Scariiica-

tioii or truclieotonn' iwo. called for in tertiary affections
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should cedema of the glottis supervene. In strnosis an
attempt may be made to dilate the contracted glottis by
means of 0'Dwj''er's tubes, or the stricture may be
divided with a guarded knife, or with the galvano-cautery.
TuiiouRS both innocent and malignant occur in the

larjTix. Of the former tlie jiapillomata and fibi'oraata are

the most common, of the latter the epitheliomata. The

Fio. 225.—Papilloma of larynx. Fig. 226.—Sarcoma of larjnix.

(St. Bartholomew'.s Ho.sjjital (St. Bartholomew's Hospital

Museum.) Museum.)

papillomafa occur as warty or pedrmcxilated excrescences,

or as soft, flocculent, villous-like bodies, and generallygrow
from the vocal cords and front of the larynx (Fig. 225).

They may be single or multiple. The fihromata are less

common, and occur as small, smooth, solitary, spherical,

pedunculated or sessile gi'owths, springing from the vocal
cords. The epitheliomata usually grow from the mucous
membrane covering the arytenoid cartilages, or from the
ventricular bands or cords. A sai'comatous tumour is

sho^ni in the accompanying illustration (Fig. 22G).

The chief sijmptoms of a growth in the larynx are
hoarseness or aphonia, and dyspnoea. When the growtli
is i>fdunculated the symptoms are often paroxysmal and
intermittent in character, in consequence of the growth
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being moved by the current of air in resiiiration Tholaryngoscope is essential for the diagnosis. In the oarlv

t"i:!d'r7,'''
'''^^^^^^^^ - innocintfr^a malignant tumour, but if a small piece can be removeda microscopical examination will usually ch-ar up tin-point. Later, the rapid growth of the tumour, its ten-dency to ulcerate, its indm-ation, its involvcnnent ofsurrounding parts, the enlargement of Ivmphatic glands,and the accompanying pain and cachexia v-iU indicate'

malignancy Frequently, however, the Ivmphatic glandsare not involved, and there may be no cachexia.
-treatment.-Inaocent gi-owths should be removed if

possible by the mtralaryngeal method. This may bedone by evulsion with the laryngeal forceps, or by
excision with the cuttmg forceps, or with the cold wire
01 galvano-cautery snare, local antesthesia being inducedby cocaine When of very large si^e, or broad-based,
01 situated below the cords, or in other parts where thev
cannot be removed by this method, laryngo-ti-acheotomv
or thyrotomy may have to be performed. When a maUg-
nant growth is confined entirely to the laiwnx, and the
glands of the neck are not involved, thfrotomy mav
still be performed, and the growth completely cut and
scraped away from the cartilages, or if the cartUages
are found invaded, part, or even the whole of the larynxmay be extirpated. Otherwise palHative treatment only
can be employed, or tracheotomy performed if suffoca-
tion thi-eatens.

OPEEATIONS ON THE AIR PASSAGES.

Under this head are included tracheotomy, lanjngotovty.
laryngo-iracJieotomij, thyrotomy, siMnjoidpharyniiotomy. aiid
intubation and e.rfirpatmi of thfJarynx. A. Tracheoitomv,
laryngotomy, and laryngo-tracheo'tomy, may be required,'
1, for establishing a permanent opening below an obstruc-
tion of the larynx

; 2, as a temporary expedient until such
an obstruction can be removed ; 3, for the extraction of a
foreign body or growth ; and 4. to prevent blood entering
tho trachea during ojierations about the mouth, jaws,
tongue, and pharynx. E. Tliyrotomy and sul ihyoid ]iharyn-
gotqmy may be necessary for the removal of "a growtli or
foreign body when .such "cannot be extracted by the intra

-

laryngeal method or by one of the former operations. C.
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Complete or partial extirpation of the larynxmay have to be
imdertaken for a malignant growth confined to the larynx.

Before performing any of these operations the Siu'geon

should consider well the anatomy of the middle line of

the neck. Beginning at the chin is the raphe between
the mylo-hyoid muscles, next the hyoid bone, and then
the thja'o-hyoid membrane through which an incision is

made in the operation of sithhyoid pharyngotomy (Fig.

Fig. 227.—Incisions for operations in middle line of neck. a.

Subhyoid pharyngotomy. b. Thyrotomy. c. Laryngotomy. d.

Tracheotomy above isthmus, e. Tracheotomy below isthmus.

227, a). Below this is the pomum Adami, or the notch
in the thyreoid cartilage, which though prominent in adults,

especially in males, can hardly be felt in the fat neck of
a child. An incision exactly in the middle line through
the thyroid cartilage is known as thyrotomy (Fig. 227, ib).

A little below the thyroid cartilage the cricoid can be felt.

It is situated opposite the fifth or sixth cervical vertebra,
and is an excellent landmark, as it can always be dis-
tinguished however fat the neck. Between it and the
thyroid cartilage is the crico-thyroid'membrane, which is

quite superficial being covered only by the skin, super-
ficial and deej) fascia, and the overlapping sterno-hyoid
muscles. This is the spot where laryngotomy is performed
(Fig. 227, c). Below the cricoid cartilage are two or three
rings of the trachea, and then the thyroid isthmus.
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Theix) is usually a space between the cricoid cartilage andthe isthmus of a quarter to half an inch. Here the
trachea is merely co^'ered by the skin, superficial anddeep fascia, and the overlapping sterno-hvoid mascles on
either side, and it is in this situation that tracheotomy hbest performed (Fig. 227, d). When the incision isextended upwards through the cricoid as well as through
the upper rings of the trachea, it h ouUed larpirjo-iradL
tomy After the isthmus of the thyroid gland, which, in
adults, IS usually about half an inch wide, foUow fom^ orhve rings of the trachea, and then the upper border of the
sternum. Below_ the isthmus the trachea recedes from
the surface, and m addition to the skin and supei-ficialand deep fascia, is covered by the sterno-thyroids as well
as the sterno-hyoids, and by two layers of deep fascia
between which_ is the large inferior thyroid plexus of
veins. Superficial to the muscles, the anastomotic branch
between the anterior jugular veins also crosses the tracheaUn the trachea itself are several smaU branches fi-om the
inferior thyreoid arteries, and sometimes the thvroidea ima
an abnormal branch coming off from the aorta : whilst'
rarely, the innominate vein may be higher than usual'
and cross the trachea above the level of the sternum On
either side of the trachea low in the neck are the carotid
arteries. Some Sm-geons perform tracheotomy below the
isthmus (Fig. 227, e) ; but a review of these "anatomical
relations makes it evident how much greater is the risk
and difficulty then attending it.

Tracheotomy may be performed either above or below
the thyroid isthmus. The former situation should, as a
rule, be chosen, as here the operation can be perfoiTaed
with greater ease and less risk. Moreover, there is less
danger pf suppuration extending between the layers of
the cervical fascia which are necessarilv opened if the low
operation is done. In favour of tlie low operation, on tlie
other hand, it is argued that the o]iening is further from
the disease when the larynx is affected, and nearer to the
bronchi when a foreign body has to lie extracted; and
that there is more room than above the i.sthmus, as tlio
latter sometimes touclies tlio cricoid cartilasre. Tlie isth-
mus, however, can lie diuwn downwards quite easily with
blunt liooks, or, if necessary, may be divided in tlic
middle line with perfect safety and jiracticallv no h.'pmor-
rhage. If there be any advantage in the low operation
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iu that the trachea is oi^ened fm'ther from the disease, it

is, in niy opinion, fully conij^ensated for by the less risk

attending the high operation.

The /i /(//(. operation only will be here described. It may
be done either with or without chloroform. Chloroform
should, as a rule, be given to children, as otherwise their
struggles are apt to embarrass the operator. In adults,
however, it is not necessary, as after the skin-incision has
been made no pain is felt, and chloroform is liable to in-
crease the dyspnoea, if present, to a dangerous extent and
necessitate the operation being rapidly performed, whereas
the more deliberate^ it can be done, the less are the risks
attending it. A small pillow ha\-ing been placed beneath
the neck so as to render it prominent, make an incision
from the cricoid cartilage, exactly in the middle line, for
an inch and a half to two inches downwards according to
the age of the patient, fatness of the neck, &c. (Figs. 227
and_231, d). Divide the skin and sui^erficial fascia, and
ha-ving foimd the interval between the sterno-hyoid
muscles continue your incision between them, carefully
avoiding any large veins. The isthmus of the thyroid
nill now be seen in the lower part of the wound" as a
bluish-red body ; and if sufficient room does not exist
between it and the cricoid cartilage, draw it Aoym gently
with a blunt hook ; or if this cannot be readily done, notch
it in the middle Hne or divide it. The drawing down-
wards of the isthmus is gi-eatly facilitated by dividing
the layer of fascia which extends from the cricoid cartilage
to the isthmus, transversely on the cricoid. By doing
this, moreover, the wounding of the veins between the
layers of fascia will be avoided. The first two or three
rings of the trachea having now been fully exposed, and
all arterial htemorrhage arrested by ligature or pressm-e-
forceps, thrust the sharp hook into the trachea imme-
diately below the cricoid cartilage, and steadjdng it in
this Avay, divide the first two or three rings by thrusting
iu the knife with the back of the blade directed down-
wards and by cutting towards the cricoid. Venous
hiemorrhage, except from a large vein, which of course
should be tied or clamped, need not delay the opening
of tlie trachea, as it depends on the overful right side of
the heart, and will disappear after two or three inspira-
tions through the tracheal wound. The wound in the
trachea being lield open by the tracheal dilator, pass the
outer tube, made wedge-shaped by pressing it between
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imme-
air

the finger and thumb, into the trachea, and then m
cliately insert the inner cannula, as until this is done air
cannot freely pass through the tuLe. Secure the tubem situ by tracheotomy tapes tied behind the neck Where
the operation is performed for croup or diphtheiia, the
tube should not, as a rule, be inserted at once, but the
wound held open by the dilator, and any false membrane
removed by a feather passed both down into the trachea
and up^ into the larynx or if this does not succeed, bv a
J^arker s suction-tube ai^paratus. The bivalve cannula in
general use, is apt, on account of its shape, to produce
ulceration of the anterior waU of the trachea, on which
from its cm-ve it must necessarily impinge, and has even

been known to perforate the wall
and to enter the innominate arter}-.
This can be prevented by the im-
proved-shaped cannula invented by
Mr. E. W. Parker (Fig. 228). Should
the breathing cease during the
operation, the trachea should still

be opened, the obstructing mem-
228. — Parker's branes removed, and artificial
canmila. respiration persevered in for some

time.
Dangers and difficulties of the operation .—Where the

operation can be done deliberately, and on a patient with
a thin neck, it is attended with 'no gi-eat difficulty

; but
where, as is frequently the case, it has to be undertaken
on an emergency, possibly with insufficient light and
with no skilled assistant at hand, or on a yoimg child or
infant with a fat neck, and has to be completed rapidly
to prevent death from suffocation, it is perhaps one of the
most trying that the Surgeon is called upon to perform.
The dangers into which the inexperienced and unwary
may then fall are the following :

—

1. The hyoid hone or the thyroid cartilage may be mis-
taken for the cricoid cartilage, and the incision made
through the thyro-hyoid membrane or into the thp-oid
cartilage. This mistake could hardly occirr except' in a
fat-necked child, and then only through carelessness in
not determining the position of the cricoid cartilage before
beginning the operation.

2. Tlie interval between the sterno-hyoid nmsclcs may he
missed, and the dissection carried to one or other side of
the trachea. The thyroid body and even the carotid
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artery has in this way been wounded. To avoid such a
disaster the head should be held perfectly straight and the
incision made accurately in the middle line ; one side of
the wound should not be retracted more than the other

;

and the index finger should l^e used from time to time to
make siu-e that the dissection is being made over the
ti'achea.

3. Too short an -incision may he made, and consequently
be a soiu'ce of embarrassment in di-awing down the thyroid
isthmus, and in defining the trachea before it is oi^ened.
The incision should never be less than an inch and a half
long even in a child.

4. One or more large veins may be wounded, and the
steps of the operation be considerably impeded by hasmor-
rhage. Theii- walls are very thin, great care therefore is
necessary to avoid injuring them.

0. The Icnife may perforate the posterior wall of the
trachea and enter the oesophagus. Caution, therefore, is
necessary, and some advise that the knife shoidd be held,
whilst mcising the trachea, with the forefinger placed half
an mch from its point, so that it cannot penetrate too
deeply.

6. The knife may slip to one side, instead of entering the
trachea. This can hardly happen if the trachea is fixed
by- the sharp hook and drawn well forward into the wound
wkdst being perforated.

7. The innominate vein and ecen the innominaie artery
hace been wounded in incising the trachea dming the
performance of the low operation. The knife, therefore
should be introduced with the back of the blade to-
wards the sternum, and the incision made from below
upwards.

5. Blood may enter the trachea, and if allowed to remain
there wiU coagulate, and the clots being drawn into the
bronchi and acting as plugs may cause suffocation. This
danger shoiild be guarded against by tying all bleeding
vessels, and thoroughly exposing the trachea before in-
cismg it, lest there shouhl be a vessel in front of it
Should only a little blood enter the trachea, it can be
coughed lip

;
but if the amount is large, the patient

should be turned on his side, and the head depressed, thewound of course being held open by retractors, to allow
It to run out

;
or if this does not suflice, an attemptmust be made to remove it by suction. When there is a

general oozmg of blood from the wound, the introduc-
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tion of the tube will prevent more escaping into the
trachea.

9. Tlie tracheotomy tube may he forced heiiveen the faacia
and the front luall of the trachea; or one valve of the tube
viay he passed inside the trachea, and the other outside.—
To escape these accidents, the incision in the trachea
should be free, and its edges well retracted, or one edge
may be held up by a sharp hook. To ensure both valves
entering the trachea, they should be pressed well toge-
ther

;
this may be conveniently done by Sankey's forceps

(Fig. 229).

10. The tube, in the case of croup, may be jjctssed beiiveen

Fig. 229.—Sankey's forceps for introducing tracheotomy tube.

the tracheal luall and thefalse meiabranc, a danger that may
be guarded against by removing the membrane before
introducing the tube.

11. The tube has been passed iqnvards into the larynx
instead of downivards into the trachea.—'No excuse, and
it is to be feared no remedy, could be found for such
gross ignorance.

After-treatment.—The room should be kept at a uniform
temperature, the aii- rendered moist by means of a
steam-spray apparatus, and the bed well surrounded with
curtains. The inner tube, especially if the operation is

performed for diphtheria or croup, should be freed at fre-
quent intervals with a feather, or with a small sponge fixed
on a wire ; and well cleansed bj' the nurse at least two or
three times a day. The outer tube which also requires
cleansing once a day, .should only be removed by the
Surgeon himself. Wliere it is necessaiy that a'tube should
be worn for any length of time, Mr. Morrant Baker's india-
rubber cannula should be substituted for a silver tube. I

liave employed this immediately after the ojicration. l)ut

it is i)erhaps safer not to do so until the wound has been
dilated for a few days by the silver cannula, as at first

the resiliency of the tracheal rings tends to close the
wound, and the india-rubber has been found in some in-
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stances not sufficiently stiiS to resist tlieir pressure. The
pilot shown in Fig. 230, inasmuch as it renders the end of
the tube stiff and Avedge -shaped, facilitates its introduc-
tion. The india-rubber tubes may be worn with the
gi-eatest comfort, and for prolonged periods. I have now
a patient who has worn them for upwards of five and a
half years. When lined with canvas, as suggested by
All-. Baker, the tube will last in very good condition
for nearly tweh-e months. If a silver tube be worn
it should be examined on each removal, any blackening
of the end, and, of course, the presence of blood being
an indication that ulceration is in progress. The tube

Fig. 2.30.— Autlior's i^ilot for Mr. Morrant Baker's soft tul

should only be worn as long as respiration through the
glottis IS impeded. To determine when the tube may
be dispensed with it is only necessary to close the wound
with the finger and thus test the breathing. As a rule
it is better to remove the tube at first only durino- the
day, or for a few hours at a time, or where a fenestrated
cannula is used the external opening may be stopped for
certain periods with a plug to gradually accustom the
patient to breathe through the glottis. "When the tube
has been worn for any length of time some difficulty
LS often experienced in leaving it off. This may depend
chiefiy on

: 1. the formation of granulations in the trachea
above the opening for the tube ; 2. adhesions of the vocal
cords to one another

; and 3, paraly.sis complete or partial
of the intrinsic muscles of the larynx. Where granula-
tions are the cause of the obstruction, they should be
touched at intervals with nitrate of silver. Where there
is adhesion of the vocal cords the glottis may either be
dilated by O'Dwyer's tubes, or the adhesions broken down
by probes passed up through the wound or down throueh
the mouth. The power of the muscles may be restored
by galvanism, one pole being placed in the larynx and
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the othei' ovor tho situation of the rf3current laryngeal
nerve. In children the condition improves as they f^-row

older and as tho larynx becomes more developed.

Lahyngotomy.—Feel tor the cricoid cartila^^e, and if

the case is lu'gent, and the patient evidently in extremis,

plunge a penknife through tho skin and subjacent crico-

Fio. 231.—Incisions in certain operations on the neck. n. Sub-

hyoid pliaryngotoinj-. /*. Thyrotomy. c. Laryngotoray. d.

Tracheotomy above, and c below, the isthmus of thyroid.

/. Ligature of sub-chivian (Snl part). </. Ligature of lingual.

h. Ligature of temporal. /. Ligature of common carotid.

thyroid membrane transversely, immediately above the

cricoid cartilage, and hold the -wound open by a hair-pin,

piece of wire from a champagne hottle, &c. "When the

operation can be done delil)eratoly, make an incision

exactly in the middle line of the neck from a Httlo above

the lower border of tlie thp-oid cartilage to a little below the

upper border of the cricoid cartilage (Figs. 227 and 231, c),

and the crico-thyroid membrane ha\ iiig been thus exposed,

incise it transversely, introducing the knife immediately

above the cricoid cartilage, so as to be as far as po.ssible

from the vocal cords, and in order to avoid wounding the

little crico-thjToid artery which anastomoses with its
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fellow usually across the upper part of the space. This
artery, though commonly so insignificant that any
htemorrhage from it could be readily controlled by
the tube, is sometimes of considerable size, and, if
then wounded, would required tying. The laryngotomy
tube should be somewhat compressed from above down-
wards, so as better to correspond with the shape of the
crico-thj-roid space. Some Surgeons recommend that the
mcision through the crico-tbyroid membrane should be
vertical as the anterior jugular veins and the crico-thyroid
niuscles have been injured in making the transverse in-
cision, and an aerial fistula has at times remained after
the latter has been employed. Eurther the vertical
incision has this advantage, that it can be prolono-ed
downwards through the cricoid cartilage if more rooni is
requii-ed.

Lakyngo-tracheotomy consists in prolonging the in-
cision m the trachea thi'ough the cricoid cartilage It is
sometuues done when there is not room between the
cricoid cartilage and the isthmus for the performance of
tracheotomy

;
also for the pm-pose of removing a growth

from the larynx. Although no harm may follow the
division of the cricoid, it should be avoided, if possible as
the mtegrity of the larynx is thereby interfered with and
serious impau-ment of the vocal apparatus has occasionallv
been the result.

Comparison of the opmdions of tmclwotomy and larvn-
^ro^omy.—Laryngotomy is a much easier operation andcan be done with greater rapidity than tracheotomy For
this reason, it is imr excdUnce the one to be undertaken
on an emergency, as, for instance, threatened suffocationfrom the impaction of a portion of food at the entrance ofthe larynx. In childi-en tracheotomy, or, in the case of an
emergencjs laryngo-tracheotomy, should always be under-
taken as the crico-thyroid space in them is too small toadmit a tube. In adults, when either laryngotomy ortracheotomy can be performed deliberately, the opinions
of Siu-geons are somewhat at variance as to which opera-
tion ought to be undertaken for the varjdng conditionscallmg for an opening into the air-passages below the
glottis lor my own part I always do tracheotomy
(except m cases of emergency), as this operation does notinterfere with the integrity of the larynx

; whereas afterlaryngotomy the voice has at times been lost or impaired owing to contraction of the crico-thyi-oid mem-
R R 2
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brane, or to inflammation of the ciico-thjToid joint or

crico-arytenoid joint. Fui'ther there is often difficultj'

with the tube. This opinion, however, is not held bj' all.

Thus, according to Mr. Erichsen, luryngotorny should

be performed in; 1. Acute oedematous laryngitis. '2.

Membraneous larjmgitis in adults. 3. Chronic syphilitic

and ulcerative laryngitis. 4. Tumours and foreign bodies

obstructing the larynx. 5. Scalds and injuries of the

larynx by acids. 6. Accidents dui-ing operations about

the head and face in which blood accumulates in the

larynx ; and 7. Laryngeal spasm and paralj'sis from com-
pression of the recurrent nerve. Tracheotonnj, on the other

hand, he advises to be done for: 1. Membraneous laryn-

gitis in children; 2. Foreign bodies in the ti'achea or

bronchi ; 3. Impaction of foreign substances in the

larynx ; 4 . Necrosis of the cartilages with obstructive

thickening of the tissues; and 5. As a prelim inary to

certain operations attended with hEemorrhage about the

face or mouth.
Thyrotosiy, or laying open the larynx from the front

by dividing the thyroid cartilage in the middle line, may
be required for the removal of a tumoui- or a foreign body

impacted in the larynx after a thorough and careful

attempt has been made to extract it by the natm-al

passages {ridrularyngeal method). Make an incision accu-

rately in the middle line of the neck from the hyoid bone

to the cricoid cartilage (Figs. 227 and 231, b), and, haying

exposed the thyroid cartilage, and stopped all bleeding,

divide it along the angle formed by the junction of the

alfe, taking care to do so in the middle line so as not to

injure the vocal cords. Separate the alse, and remove the

growth, &c., and bring the alte accurately together again,

and unite them by silver wire or kangaroo-tail-tendou

sutures, which should not, however, be passed through

the whole thickness of the cartilage. When the removal

of the growth is likely to be attended with haemorrhage,

tracheotomy should first be perfonned and the trachea

plugged by Hahn's cannula.

Subhyoid pnAKYNGOTOMY consists in opening the

pharynx through the thyro-hyoid membrane (Figs. 227

and 231, a), for the purpose of remoA-ing a tumour or

impacted foreign body at the entrance, or in the upper

part of the larynx. It is so rarely required that the steps

of the operation are not given in detail here.

Intuhation of THE LARYNX consists in passing a
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properly-shaped tube through, the glottis by meaus of a
forceps or pilot invented for the purpose. The tubes now
used are those known as O'Dwyer's. It is employed as a
substitute for laryngotomy or tracheotomy in certain
cases, as cedematous laryngitis, membraneous larj-ngitis,
&c._ It does not seem likely that intubation, as has been
maintained by some, will replace tracheotomy for mem-
braneous laryngitis, since there is a danger of the mem-
branes being forced into the trachea by the tube, thus
causing obstruction, nor does the intubation admit of the
removal of the membranes as can be done after trache-
otomy. In oedematous laryngitis, however, it is a very
useful procedure.
Extirpation of the larynx.—Partial or complete

removal of the cartilages of the larynx may be requii-ed
for malignant disease when the growth is confined to
that organ and the glands in the neck are not involved.
First perform tracheotomy, and plug the trachea with
Hahn's tampon cannula, and continue the administra-
tion of the anaesthetic through it. Next make an incision
in the middle line of the neck from the hyoid bone to the
tracheotomy wound ; free the upper part of the trachea
and the larynx from theii- attachments by dissecting close
to these structures, securing all bleeding vessels as they
are divided. Divide the trachea above the cannula and
detach the larynx from the remaining connections, work-
ing from below upwards. Where part of the larynx can
be saved, the risks of the operation will be greatly
lessened. Lightly plug the woimd with iodoform ' gauze,
leavmg the cannula in situ. The patient must be fed at
first through a soft tube passed down the oesophagus,
and by nutrient enemata. On the healing of the wound
an artificial larynx should be fitted to the parts, by the
help of which the patient will be able to speak moderatelv
distmctly.

DISEASES of the PAROTID GLAND.

P.i^OTiTis OR MUMPS, is an acute infectious disease
attended with sharp febrile disturbance, and with a local
inflammation of the parotid gland. There is generally
much pam and swelling, but neither redness nor tendency
to suppuration. On the subsidence of the inflammationm the one gland, the opposite, if not already affected
generally becomes inflamed, or more rarely the testicle'
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ovary, or mamma is attacked—a condition spoken of as
metastasis. Confinement to the house, a jrentle laxative,
and a belladonna or opiate liniment or poj^py fomentation.-^
to soothe the pain is all that is usually required.
Pakotid ABSCESS is occasionally met with. It should

be opened by an incision in front of the posterior border
of the jaw to avoid the external carotid artery, and
parallel to the facial nerve.
Parotid tumours may begin in the parotid gland

itself, or, as is perhaps more often the case, in one of the
lymphatic glands situated over it. They have a great
tendency to displace or destroy the ])arotid, and to extend
deeply amongst the important structures behind the
ramus of the jaw, where the)- may surround the carotid
arteries, or even encroach upon the phai-ynx. In stnic-
ture they may be fibrous, myxomatous, cartilaginous,

sarcomatoiis or carcinomatous. The tmnoui', however,
most common in the parotid region consists of cartQuge
intermixed with fibrous tissue, with atrophied glandular
elements, and often with mucous tissue. The cartilage

which so frequently exists in parotid tumours is believed

to be derived from the elements of the rudimentaiy foetal

structure concerned in the development of the lower jaw,
and known as Meckel's cartilage. Cysts are veiy rare,

but cystic degeneration of the solid tumom'S is not in-

frequent.

Symptoms and iliagnosis.—The differential diagnosis of

the various parotid tiunovu's cannot be hei'c attempted.

Nor is it of consequence, as it is often impossible before

removal to determine theii- exact nature. The practical

points for the Surgeon to consider are :—Is the growth
innocent or malignant ? Can it be safely removed ?

Innocent tumours grow slowly, and are at first fi-eely

movable, smooth or slightlj' lobulated, circumscribed,

hard and firm or semi-elastic ; but as they increase in

size they may become soft or fluctuating in places, either

from mucoid softening or cystic degeueration. The skin

over them, though stretched and thinned, is non-adherent,

and the glands are not affected. J\fali(jii(nii tumours, on

the other hand, grow ra]iidly, are ill-defined in outline,

generally soft or semi-lluctuating, and become firmly fixed

to the sm-roiinding ])arts ; the skin is adherent, purjilish-

red, brawny, infiltrated with the growth, and later

ulcerated ; and the lynqdiatic glands are enlarged. An
innocent tumour, however, after having grown slowly
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for many years may suddenly take on rapid growth and
malignant characters.

Trtxitmcnt.—When the tumour appears innocent, of

moderate size, and freely movable, indicating that its

attachments are not deep, there can be no question about
its excision. But when of very large size, especially if

firmly fixed to surrounding parts, or if malignant, unless
quite small and the skin and glands are not to any extent
involved, it should be left alone. Tlic (Operation.—Make
a free longitudinal incision through the skin and fascia

to thoroughly expose the tumour ; it will then often
readily shell out of its capsule ; if not, draw it forward
with vulsellum forceps, and separate its deeper attach-
ments with the handle of the scalpel and occasional touches
of the knife, the edge of which should be turned towards
the tumour to avoid the branches of the facial nerve and
other important striictures. The proximity of the carotids
should not be forgotten.

DISEASES OE THE THYROID GLAND.

BrONCHOCELE, GOItRE or DERBYSHIRE NECK is an
enlargement of the th)Toid gland. It may be due, as is

commonly the case, to the simple hypertrophy of the
nomial tissues of the organ {ordinary goitre), and may
then involve the whole gland or one of the lateral lobes,
or only the isthmus. In other instances the hypertrophy
may fall chiefly on the fibrous tissue constituting the
septa of the gland {fibrous goitre). Or along with some
amount of simple hypertrophy, or of increase of fibrous
tissue, one or more of the normal alveolar spaces may
become enlarged, forming single or multiple cysts {cystic

goitre). Such cysts contain when single a serous fluid, or
when multiple a colloid or a dark griunous material
sometimes mixed with altered blood ; whilst occasionally
proliferating growths project into their interior from
the cyst-walls. In other instances again, but more rarely,
the hjT)ertroi)hy is associated with a great increase in the
vessels, and a forcible and expansile pulsation is given
to the gland {jnilsating goitre). But the tissues, besides
hj-pertrophy, may undergo secondary changes. Thus
calcification may occiu-, and the enlarged gland l)ecomc
in places of stony hardness {calcified goitre), or the fluid
normally contained in the alveolar cavities may assume a
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coUoid character. Lastly, the eiilargoment of the th\-r(jid
may bo_ due to maligjnant disease {mulirjnant <joUre).
Goitre m certain districts is endemic, especially in the
Ehone Valley in Switzerland, and in Derbyshii-e, and is
then frequently associated with the condition known as
cretinism. It also occurs sporadically ; and in some cases
again is accompanied by a peculiar jerking beat in the
carotids, by anceniia, and by a prominence of the eyeballs
[exophthalmic yoUre), for a full account of which a work
on Medicine must be consulted.
The Symptoms common to any foiTn of enlargement of

the thyroid is a swelling taking more or less the charac-
teristic shape of the thjToid gland, and moving with the
larynx in deglutition. In this country the enlargement
is generally moderate ; but sometimes, and especially in
Switzerland, the goitre forms a large mass hanging down
in front of the neck, and may press upon or even displace
the trachea and oesophagus. It occurs chiefly in women.
In the_ ordinary variety it feels soft, semi-fluctuating, and
of uniform consistency; in the cystic, one or more
fluctuating places can be felt ; whilst in the fibrous it

will be firm and hard and more or less lobed or irregular

;

and where calcification has taken place of stony hardness.
Malignant goitre, which is very rare, may be known by
rapid gi'owth, enlarged glands, and the other signs of
malignancy mentioned at page 69.
The Cause of endemic goitre is not kno-mi. It has been

attributed to impure water, water fi-om limestone, and
snow water, but without conclusive evidence. It is said
to be most prevalent in valleys where from theii' dii'ection
the sun does not penetrate, on damp soil, and in damp
parts of towns, but according to Mr. Berry these influences
have little or nothing to do with its causation. In
sporadic cases, heredity, distiu-bance of the sexual
functions, and conditions producing congestion of the
head and neck, are given as causes.

Treatment.—Sporadic cases of ordinary goitre should be
treated by the internal and external application of iodine.
The application of biniodide of mercury ointment, fol-
lowed by exposure to a hot sun, has been attended vrith
much success in India. Injection of iodine and of jier-

chloride of iron into the solid parts of the growth is also
recommended, but is not unattended \nih danger, as
sudden death has occurred either from the accidental
entrance of air or injection of the iron or iodine into a vein.
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If iodine is used m. iii only of the tincture sliould be in-

jected by a hypodermic syringe dcejjly into the gland at

one spot at a time. In cystic goitre perchloride of iron

is by some Surgeons recommended to be tlu'own into the

cyst through a cannula, and the cannula plugged and
allowed to remain for some days to set up suppuration.

The cyst is then left to granulate from the bottom.
For my own part I prefer laying the cyst open and
draining it with antiseptic precautions, or shelling it out

from the rest of the gland, which can as a rule be readily

done. Where great dysjDnoea has threatened suffocation,

the gland has been removed ; but since it has been shown
that such removal is productive of myxoedema or a con-
dition like it [stramapriva), it is a question whether com-
plete removal is ever justifiable. It is better to divide

the isthmus in the middle line for the purpose of freeing

the trachea (which is compressed laterally, not from
before backwards) or to remove the isthmus or one lobe

of the gland, when the rest will generally shi'ink. In
removing either lateral lobe of the gland it should be
borne in mind that, although the common carotid

artery is pushed outwards, the internal jugular vein
usually runs over the tumoui', being held more or less in

position by the veins opening into it. The pulsation of

the artery is, therefore, no guide to the position of the
vein, which may run in front of, or internal to the artery.

Care should also be taken not to open the thin cajjsule of

fascia siuTounding the gland either in front or at the outer
side in order to avoid wounding the large and thin-walled
veins which lie beneath it. Behind, where this capsule is

reflected on to the larynx and trachea, it must necessarily
be divided. At this spot the veins should be tied. Endemic
goitre admits of Uttle treatment other than removal of the
patient from the goitrous district. For the treatment of
exophthalmic goitre see a work on Medicine.

_
Acute goitre.—Goitre, though usually chronic, some-

times occui-s in an acute form, the gland increasing to
the size of an orange in a few days, and causing severe,
or it may be fatal, dyspnasa, from pressure on the trachea
in consequence of the enlargement taking place so rapidly
that the fascia of the neck has not time to yield. It
occurs in young subjects both sporachcally and eademi-
cally. In these instances it sometimes makes its way
beliind the sternum, so that it is difficult to get below
it, even if tracheotomy is performed. The cause of the
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dyspnoea before the operation may not be very evident.
-Ireatme7it.—T\ie pressure may sometimes be removed by
simply incising the fascia of the neck. Or tracheotomy
may be done, and a long tube passed down the trachea
beyond the obstruction ; or the isthmus, or one lobe, may
be excised. The patient, in the meanwhile, should be
removed from the goitrous distiict.

Diseases of the spixe.

Scoliosis or later.\x curvature is a complicated
distortion m which the spine forms two or more lateral
curves with their convexities in opposite dii-ections, whilst
the vertebrae involved in the cm-ves are rotated on their
vertical axes so that the spinous processes are directed
towards the concavity of the curves.

Cause.—The immediate cause that underlies the forma-
tion of lateral curvatiu-e is the unequal compression of ihe
intervertebral cartilages for long jjeriods. This imequal
compression may be induced by 1, any condition causing
permanent or habitual obliquity of the pelvis and the
consequent throwing of the spine over to the opposite side

;

such as unequal length of the legs, knock-knee, flat foot,
the use of a wooden leg, habit of standing on one leg,
sitting crosslegged, congenital dislocation of the liip, &c.

;

2, a one-sided position of the body in sitting, standing, or
lying, or jiroduced by certain employments, as nursing or
carrying with one arm, &c.

; 3, contraction of one side of
tlie ' chest following empyema ; -J , unilateral contraction
of the spinal muscles following parah'sis of the opposing
muscles. The conditions mentioned under 1 and 2 are,
liowever, by far the most frequent causes of the deformity.
Although lateral cui-vature may be induced by these causes
acting alone, there are certain circumstances that appear
especially to predispose to the deformity, by producing a
general want of tone in the muscles and structural weak-
ness of the ligaments and bones. Such are, 1. here-
dity; 2, general debility; 3, the strumous diathesis;
4, rickets; and rapid growth. It is much more
frequently met with in girls than in boy.s, and is most
common about the age of fourteen to eighteen.

Futhologg.—The long-continued unequal compression
of the intervertebral cartilages causes them to become
wedge-shaped, and the ]iortion of the spine corresponding
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to the compressed cartilages to assume sooner or later

a permanent lateral curve. Whilst, however, a cm've is

thus being produced, say, in the dorsal region with its

convexity to the right, a compensating curve in order to

maintain the equilibrium of the spine is being simul-

taneously produced in the lumbar region with its con-

vexity to the left (Fig. 232). Ooincidently with these

changes a rotary movement of the affected vertebrse upon
their vertical axes is taking place, so that while the
bodies tiu'n towards the convexity of the curve the af)ices

of the spinous processes turn towards the concavity.
Hence, in addition to the formation of the primary and the
secondary or compensating cui'ves, we have a twisting
roimd of the spine within these curves, as a consequence
of which the ribs on the convex side are carried backwards
with the transverse processes, causing the angle of the
scapula on that side to project ; whilst the ribs on the
concave side are for the same reason carried forwards,

V.
I

Fig. 232.—Latenil curvature of the spiue.

(St. Bartholomew's Ho.spita] Museum.)
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producing a promiuence of the corresponding breast
(lAg. 23;3). The cause of the rotation has been vari-
ously explained. The theorJ^ perhaps, most generally
accepted is that of Dr. Judson, who believes that the
rotation is due to the fact that the posterior portion of the
vertebral column, being a part of the dorsal parietes of
the chest and abdomen, is confined by the ligaments and
muscles to the median plane of the trunk; whilst the
anterior portion projecting into the thoracic and abdominal
cavities, being devoid of lateral attachments, is free to
move either to the right or left of the median plane when
the spine is inclined to either side. At first the bones

Fig. 233.-10 show tlie eft'ect of rotation in lateral cuiTature
of the sjiine.

are not affected, but when the compression of the cartilages
has become permanent the bodies of the vertebrje also
gradually assume a wedge shape, whilst the articular

processes become contracted and flattened on the concave
side and elongated on the convex. The ligaments and
muscles on the concave side are shortened and atrophied,

whilst on the convex side the ligaments are stretched and
the muscles become h^q^ertrophied.

Sifj7is.—Pain or a feeling of weakness in the back,
general lassitude, and a stooping gait are amongst the
earlj' symptoms; but the patient is generally first

brought for consultation on account of a slight projection
of the scapula, or an apparent prominence of the iliac

crest—a gi'owiug out of the shoulder or of the hip, as it is

popularly termed. In slight cases there may be little or

no lateral de^^ iation of the apices of the sjiinous pro-

cesses, and the little there is may be made to disappear on
suspending the patient or placing her in the prone position.

In the severer cases, however, the signs are unmistakable.
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Thus, in the more common forms, there is usually a dorsal

curve with its convexity to the right, and a shorter lumbar,

or dorso-lumbar curve, with its convexity to the left.

The right shoulder is generally elevated, and the angle

of the right scapula, right iliac crest and left breast are

prominent, whilst the left lumbar muscles, in consequence

of the backward projection of the left lumbar transverse

processes, stand out as a prominent ridge and gi^^e a

greater sense of resistance on pressing over them than

normal. In other cases the comjiensating curves may be

so slight that there is apparently a single cui-ve only, with

its convexity either to the right or left, involving the whole
spine or chiefly the upper dorsal or the lumbar vertebrf©,

and producing more or less projection of the scapula or

apparent prominence of the iliac crest, &c., according to

its severity and situation.

Treatment.—Where there is evidence of general or

muscular debility the health and muscular tone should

be improved by suitable remedies, the avoidance of late

houi's, fatigue and the like ; whilst the exciting cause of

the ciu'vature should be looked for and if possible

removed. In slight cases, the above means, when con-

joined with a judicious selection of muscular exercises

and partial rectmibency, will generally serve to cure or

improve the cui-vature, or at least prevent it from getting

worse. But in severe cases, when osseous changes are

ah-eady confirmed, some form of rigid support, as a poro-

plastic jacket, or a light spinal instrument, will commonly
be required, especially for the poorer classes of patients.

In ordering such supports, however, the patient should be
made to thoroughly understand that no real impi'ovement
of the cuiwature must be expected from them, their only
aim being to relieve pain when present, to give a sense of

comfort and support, to improve the outward appearance,
and to prevent tm'ther deformity. In slight cases they
should on no account be used. The exercises that I

employ are dii'ected in part to improving the muscular
tone generally, and in part to strengthening those miiscles

in particular that tend to lessen or sti'aighten the curves.

For the former purpose, such exercises as swinging by the
hands from a bar, forcibly stretching an elastic cord fixed

to the floor, and dumb-bell exercise, should be jDi'actised.

For strengthening the muscles in particular that tend to

straighten the cui've, the back should be manipulated till

that posture is found in which the curves are least marked,
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and the patient made to hold herself in this position for as
long as possible. At first she will be onlj^ able to do this
for a few miniitos at a time ; but by frequentlj' assuming
the posture the muscles thus brought into play are
gradually strengthened till at last the improved posture is

maintained constantly and Avithout effort. For further
improving the tone of these muscles Professor Busch and
Mr. Eothrecommend some such exercises as the following:—
The patient's body held in the improved posture is brought
over the end of a couch or table, and whilst she is prevented
from falling by an assistant holding her legs, she alter-
nately flexes and extends her body at the hips, the Sur-
geon resisting her efforts. I have also found the u.se

of the sloping seat, as recommended by M. Bouvier and
Mr. Barwell, of considerable service in counteracting the
curves. A similar effect may be obtained by wearing a
thick sole on one boot, and by sitting on the off-side of the
horse when riding. After tlie exercises, or twice or thrice
during the day, the patient should lie on her back for half
an hour to an hom-, and whilst sitting her back shovdd be
supported by a reclining chair.

Kyphosis is a general cm-ving of the sjjine with its

convexity backwards, or an exaggerated condition of the
normal dorsal curve. It depends upon an unequal com-

pression of the intervertebral carti-

lages and to a less extent of the ver-
tebral bodies -which thus become
wedge-shaped with their bases looking
posteriorly. It is generally the result
of rnuscular debility, rickets, slouching
habits, or occupations necessitating
stooping.

_
The point of chief interest

is to distinguish it from the serious
angular cui-vature induced hj caries.
In children, and in adults,' this is

generally easy ; but in rickety infants,
in whom the ordinary tests for caries
(see p. 62()) cannot be applied, it is often
very difficult. In such a case, the in-
fant should be laid across the nurse's
knees and gently extended, when the

rickety cuiwe will di.sajijiear, but the angular will
remain. The back, moreover, in caries, is rigid, and
the child is uneasy in this position and trios to resist the
extension by muscular effort, and di-aws up liis legs. In

Fro. 234. — Au-
thor's spinal

lirace.
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rickets the back is flexible and there are other signs of

rickets.

Treatment.—In the infant, recumbency ; in growing
lads and girls the correction of stooping habits by the use
of muscular exercises and a spinal brace (Fig. 234), with
partial recumbency, and tonics, is the treatment usually
indicated. For the confirmed kyphosis of the old, nothing
can be done.

Lordosis, or curving of the spine with the convexitj^
forwards, is a symptom rather tlian a disease, inasmuch
as it is formed as a compensatory cmn-e to restoi'e the
equilibrium of the spine when from any cause its normal
antero-posterior curves are disturbed. Thiis it is most
common in the lumbar region, where it is merelj' an
exaggeration of the normal curve ; and is there pi'oduced
to counterbalance the tilting forwai'd of the pelvis con-
sequent upon hip-disease, congenital dislocation of the
hip, rickets, &c.

Caries of the spine, also called l*ott's disease after
the Surgeon who first accurately described it, is charac-
terized by the destruction of one or more of the bodies of
the vertebrre or intervertebral cartilages, and in conse-
cjuence of this destruction is too frequently attended by
the falling forward of the vertebras above the seat of dis-
ease, and the production of angular deformity of the spine.
Hence it is often spoken of as angulur curvature. The
curve, however, is only a symptom, and a comparatively
late one, of the disease, and ought not to be allowed to
form.

('aiises.—The disease generally occurs in strumous
childi-en, and is then believed, like fungating caries in
the articular ends of bone, to be due either to a low form
of inflammation set uj) by a slight injury, or to a deposit
of tubercle dependent upon the introduction of the
tubercle bacillus into the cii'culation in the manner
already mentioned in the section on Tuberdi: It some-
times occurs in adults who are otherwise perfectly
healthy, and can then generallv be traced to some
injury of the back—probably a "strain of the inter-
vertebral cartilages.

Paiholo(/ij.—The disease most frequently begins in
the l)odies of the vertebras, less frequently in the inter-
verteln'al cartilages; but in either case both structures
soon become involved. In the bodies it generally .starts
as a rarefying osteitis in the actively-growing layer of



624 DISEASES OF EEGIOXS.

bone which exists under the epiphysial cartilages and
periosteum. The inflammatory changes that ensue ai'e

similar to those already described in rarefying osteitis

of cancellous bone. The red gelatinous inflammatoiy
material or granulation-tissue inyades both the body of

the vertebra and the intervertebral cartilages, and ma-\-

then attack the vertebrm above and below. Xot infre-

quently several of the vertebrfe are affected independently
by the disease at the same timi-.

In this granulation-tissue non-
vascular areas, presenting the a])-

pearance of the tubercle noduL -

ali-eady described, have been found,
and tubercle bacilli have in some
cases been demonstrated in them.
At this stage the disease may cease,

the granulation-tissue become con-
verted into bone, and no angular
deformity result. More commonly,
however, the gi'anulation - tissm-

having destroyed the bone-trahc -

culfe, undergoes caseation, ami
breaks down into jdus, producing ;i

spimd ahaccss : or it may be ab-
sorbed without the formation of an y
pus {dr!/ caries) ; or if the process
has been very acute, large portions
of the cancellous tissue may die
en masse, forming sequestra, which
may keep uji the morbid jirocess

for years (caries necmticu). In any of these cases
anguhir deformity will be the result, as partly by
its own weight, and partly by the dragging of the
abdominal muscles, the upper" portion of the spine
thus undennined falls forward, and necessarily forms an
angle with the lower portion at the seat of the disease.
In consequence of the patient's ei¥orts to hold himself
upright the normal lumbar and cervical curves, when Ihe
disease occurs in the dorsal region, will be greatly in-
creased

; the angular projection is thus thrown backwards
(Fig. 23.5), and the well-known liump-back produced.
When the disease occurs in the lumbar region there is no
means of restoring the balance, jind the patient is com-
jielled to stand or Avalk with the body inclining forwards,
and, in severe cases, nearly at a right angle with tlie
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pelvis. When the disease begins in the intervertebral
fibro-cartilages, it probablj^ starts as a low form of de-
structive infiammation consequent upon a slight laceration
or other injury of the cartilage. But however it begins
it soon involves the adjacent bones, destrojdng them
along with the cartilage and leading to the angular de-
formity. The spinal canal, situated as it is in the posterior
segment of the column, with the exception of being bent,
imdergoes but little alteration of its calibre, and the cord,
as the bending of the Canal occiu's but slowly, conse-
quently usually escapes injury. When the disease is
acute and the bending consequently more rapid, some
amount of temporary paralysis may occur, impairment
or loss of motion being far more frequent than loss of
sensation on account of the proximity of the anterior
motor columns to the diseased vertebral bodies. The cord
is occasionally pressed upon by portions of bone separated
from the vertebra?, or by pus making its way into the
canal, or by inflammatory thickening of the membranes
{pachymeningitis). It may sometimes undergo softening,
leading to pennanent paraplegia.

Sjnnal abscess {psoas and himhar).—When suppuration
occiu's, the pus collects in front of the diseased vertebrasm the angle formed by the falling forward of the upper
upon the lower portion of the spine. The anterior
common ligament and periosteum, relaxed by the bending
of the spme, yield to the pressure of the pus, and with
the pleura or peritoneum become thickened and form the
abscess wall. The pus, prevented from travelling up-
wai-ds by the overhanging vertebra, downwards in front
of the column by the attachments of the anterior common
hgament, and backwards by the posterior common liga-
ment,_ and by the vertebras being less diseased behind
than m front, makes its way on one or other side of the
column. There it either enters the sheath of the psoas,
and destroying the contained muscle, presents in the iliac
fossa or grom as an iliac or a psoas abscess, or passes
backwards through or external to the quadratus lum-
borum, and points m the loin where it is known as a
lumbar abscess. In rare instances the pus may take a
ditterent course. Thus I have seen it make its way into
the ischio-rectal fossa, or pass through the great sciatic
foramen, or travel along the com-se of a rib and reach
the surface near the sternum. Occasionally an abscess
forms on both sides of the spine at once. In the cervical
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region the abscess will point in the pharynx {jiosl- I

pharyngeal abscess), or in the neck.

Process of cure.—Under favourable circumstances the

granulation-tissue undergoes ossification without the pro-

duction of any del'ormit ; but after the deformity has taken
\

place, and the vertebrf© above and below the disease have
come into contact by the falling forward of the upper
portion of the spine, the destructive process, if the jjarts

are kept at rest, may cease ; and firm osseous ankylosis,

but with a permanent angular curvature, will ensue.

Symptoms.—In the early stages, before the angular

deformity is produced, pain is felt on percussion over the
;

diseased vertebra, or better on the head of the rib in '

connection with it, or on gently pressing on the shoulders

or tapping on the head or on applying hot sponges to the

spine. Pain also is felt in the coui'se of the intercostal

nerves, and is increased on movement. Hence the spine

is held stiffly by the muscles. The movements of the

child are characteristic. If asked to pick up anything

he does not bend his back, but placing his hand upon his

knee to support his spine, reaches the ground by bending

his legs and holding his back straight. If asked to turn

round he rotates the whole body, not the back. He
walks about supporting his spine by resting his hand on

the various portions of fm-nitm-e, and soon gets tired of
\

play, and is noticed to lie about on the fioor. In older

patients tingling or numbness may be complained of in
,

the extremities, and a feeling as if a cord were stretched
j

tightly round the body. Later, a prominence of one or

more vertebrte occurs, and the nature of the disease can

no longer be doubted. If neglected, the prominence X

increases, and the well-known angular deformity is jn-o-
|

duced. Now, especially if the disease is high up the spine,
|

some loss of motion in the lower extremities occiu's, and
"

may proceed to complete paralysis of motion. Sensa-

tion is not usually affected, as the posterior columns, being i

removed from the disease, escape. Kor are the bladder I

and rectum usually implicated. If an abscess has not I

already formed, and especially if the disease is moderately
^

low down, one may now present in the loin {Inmhar abscess), ,

in the iliac fossa {iliac absce.s), or in the groin (psoas
^

abscess). The first gives rise to a fluctuating tumour

between the last rib and the crest of the ilium just ex-

ternal to the erector s])ina); the second to a swelling in

the iliac fonsa. The jisoas abscess may be known by the
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swelling being at first external to the femoral vessels, bvthe impiUse on cough, and by fluctuation being detectedon pressing above and below Poupart's ligamfnt. Theabscess makes its way under the femoral vessels andthen general y points at the inner and upper part of thethigh, and there breaks. After the opening of theseabscesses hectic but too frequently sets in and thepatient succumbs to the long-cintinued suppmXn p o!ducmg exhaustion or lardaceous disease
; or he is carr edoff by tuberc e m the lungs or other organs. Under mire

il-T^^'
circiunstances the abscesi may heal T-mankylosis of the spme occur, and the patient recover w tha permanent hump-back.

^^uvei wim
Diagnosis.^ln the eariy stages caries must be diagnosedfrom neiiralgia, rheumatism, lumbago, aneurism tiimom?and hysteria

;
and in the later stages the anguk^ cui^^atmS

Tri^ to be chagnosed.fromjthe kyphotic c'ui'Sn-pi iicket... Irom neuralgia, rhemnatism, and lumhaaoIt IS not always easy to distinguish it. The historv o aformer rheiimatic attack, the effect of remedies and the

.enc, „t other signs of hysterifo/ritSne SfX"are the points to be attended to. A carSTauiS'hon of the ehest and examination of the abdomen id!usually sei^e to eselnde o„„„,-„„. From ?~,,r„the vertebral bodies leading to the breakiLTdom™ the

?,1t3toX'sar"st;li? ^aL^S^^^^^

ZpiSr:W£-,i:^l~^^^^^
and absence of those of struma

ncKets,

recSS"''t^f"*^
constitutional and local measures are

^absolute recumbency; and 2 bv tho T ^ .
^'

spinal suTinnrf 1 /; ^
,

°* '^o^'^e form of

s s 2
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constructed coach is the best method of treatment where

the patient can bo properly cared for, has au-y apartments,

can be taken out iu this position in an mvahd carnage,

and can reside iu the country or at the seaside. .Lspecialiy

is this treatment the best when the disease is situated

hi£?h up in the spino, i.e., in the upper dorsal or cer^1cal

region, and it is unperatively neces-

sary -where there is paralysis. To

ensure absolute recumbency I have

lately largely employed a double

Thomas's splint (Fig. 236), modified

by the addition of a pelvic band, a

support for the shoulders, neck and

head, and two sliding foot-pieces. The

two upright bars, which are prolonged

to the head support, are made after

the shape of a normally formed child

when in the recumbent position, and

give support to both sides of the

spine. Two cross-bars support the

body just below the axilla? and pelvis

respectively ; the legs are kept m posi-

tion by the ordinaiT circlets and foot-

pieces. The splint is placed ^e^ct the

skin so as not to reqiure relno^al while

the child is washed, dressed, &c. it

not only fixes the spine and takes

off the weight of the head and upper

limbs, but also fixes the lower limbs,

and thus prevents the psoas muscles

from dragging on the spine. Ab-

solute recumbeucv, when properly

carried out, offers the best prospect of averting senous

angular deformity and pai;alysis
; -

^f"^^,^^
IS the acute symptoms quiet down some foim of ^pmai

Jupi^n-t should be applied, and the ]mtient cautioudv

a.wcd to take a cevtai'n amount of exorcnse But aimrngs^

the poor where the children arc often left to them>eives

Iti^^ttJ greater part of tlie day,
^-fy^y^:^^g

can seldom 1)0 ensur.Kl; and if it
^^^^V'/^^^Y 1^ tS

over other nuUhods would be
l^ld loSd

severe detriment to the health which tbo cb Id^^o^J

suffer in consequence of coniinen.ent to ill" en

room, &c. For such patients some lorm of suppoit noi

on to restrain as much as possible the motions of the

Fig. 236. —Double
Thomas's splint

for spinal caries.
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si^iue, but also to allow them to obtain a certain amount of
fresb air, is generally necessary. 2. The supports most
in use at the present day are Sayre's plaster-of-Paris
case and Cooking's poroplastic felt jacket, though some
Surgeons still prefer steel instruments. The plaster-of-
Paris case may be applied with the patient either iu the
upright position, suspended with his heels just off the
ground by HajTe's tripod, or in the recumbent position by
Da-^-j-'s hammock apparatus. A skin-fitting vest having
been previously applied, and a line drawn across the back
with a pencil at the level of the axillce to indicate the
upper limit of the jacket, crinoline bandages, impregnated
with plaster of Paris, are wound round and round the
trunk till a sufficient thickness is obtained, dry plaster
being from time to time rubbed in with the hands.
The case should reach from the pencil line to just below
the crest of the ilium, stopping short of the great trochanter
and the pubes, and may be strengthened, if necessary, in
places by inserting strips of perforated tin vertically
between the bandages. Before applying the bandages, a
folded silk handkerchief should be placed over the abdo-
men beneath the vest, so that when afterwards withdrawn
.space will be left for abdominal respii-ation {Sayre's sto-
mach-pad). When the plaster case is dry it may be sawn
through down the front, removed, and the fronts edged with
leather, and perforated with eyelet-holes, so that it can be
worn laced up, and be taken off from time to time. To
apply the poroplastic felt, the jacket, which is first made
to measure, must be put in a steam oven, and when ren-
dered thoroughly plastic, further moulded to the patient,
who should be prepared and suspended in the same way
as for applying plaster of Paris. Of steel instruments
that known as Taylor's is perhaps the best. In my own
practice, however, I almost invariably employ the poro-
plastic jacket. Where the disease is in the cer\dcal or
upper dorsal region, Sayre's jury-mast may be fitted to the
plaster-of-Paris case or poroplastic jacket ; or a cervical
collar composed of leather or poroplastic felt maybe used
or better, the combined poroplastic jacket and collar de-
vised by the author. Should an ab.scess form, it should
be treated m the way described under Chronic Abscess
In some cases where necrosis has been associated witli
caries, success has attended the removal of the sequestrum
through a properly-planned incision made in the loin In
severe cases m which the paralysis of the lower iimbs
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continues, in spite of absolute rest and recumbency, tlie

s^jines and laminee of one or more of the affected vertebra} !

may be excised for the pui-pose of relieving pressure !

on the cord. Several successful cases have now been !

recorded.

OcciPiTO-ATLOiD, and atlo-axoid disease, are terms
applied to tuberculous or strumous inflammation attacking *

the articulations between the occipital bone and the atlas,
|

and the atlas and the axis respectively. Hence the
|

disease resembles in its course tuberculous disease of the
joints, rather than tuberculous disease of the bodies of

J

the vertebrae. It may begin either in the synovial
membranes, or as caries of the bones forming the arti-

cular processes, and when occm-ring between the atlas

and the axis usually affects the synovial membranes
between the odontoid process and the transverse ligament
on the one hand, and the tubercle of the atlas on the

,

other. Indeed in this situation it would often appear to

begin as a caries of the odontoid process itself, and then
spread to the synovial membranes. The disease is often

attributed to a sprain of the neck, but though it may
sometimes be excited by such, would appear more pro-
babl}' to depend on causes similar to those leading to

tuberculous or strumous disease elsewhere.
Hymptoms.—Pain is fii'st felt over the seat of the disease,

and radiating in the course of the nerves emerging from
the intervertebral foramina between the affected bones.

It is increased on attempting to turn or nod the head, but
is relieved by supporting the chin with the hand. Hence
the patient often holds his head between his hands, and

\

if asked to rotate it, tm-ns his whole body, keeping his ji

neck stiff and immovable the while. '\^Tien the disease
|

is chiefly limited to the articulations between the occi-

pital bone and the atlas, the pain is principally confined

to the region supplied by the suboccipital nerve, and is

increased on nodding rather than on rotating the head.

As the disease advances, the atlas, with the occipital bone,

has a tendency to slip forward on the axis—directly for-

ward if both sides are equally diseased, or more to one

side if the disease is unilateral. The s]nue of the axis in

consequence apiiears more prominent than natural, and
the head on a plane anterior to that of the rest of the

spinal column. Sliould an abscess form it may point at

the back of the pharynx
{
jKist-jtharyvKjcnl) or at the side

of the nock. Treairnent.—Absolute rest on the back,



SPINA BIFIDA. 631

with the head between sand-bags, is imperative, as there

is danger of fatal compression of the cord from the odon-
toid process or the transverse ligament giving way during
some sudden movement of the patient. In some cases

attended with paralysis below the disease, continuous
extension and counter-extension, with the patient in the

recumbent position, has been successful in removing the

pressui-e from the cord. When the acute symptoms have
subsided, a moulded collar of leather or poroplastic felt,

or an inflating india-rubber collar, will be required.
Should an abscess form it should be opened in the neck
if possible rather than thi-ough the mouth.
Spina bifida " is a congenital malformation of the

vertebral canal with protrusion of some of its contents in
the form of a fluid tumour." It is nearly always met
with in the middle Hne of the back, hxit very exception-
ally the protrusion has occurred through the bodies of the
vertebrte instead of posteriorly through the cleft spines.

It is due to an arrest of development of the laminfB of

the vertebra? {mesoUastic elements), and their consequent
failure to unite in the middle line to form the spinous
processes. This non-union may possibly be sometimes
owing to an excess of cerebro-spinal fluid. A spina bifida

may occui' in any part of the spine, but is most common
in the lumbo- sacral region, wlaere the laminte are the
latest to unite. It may be associated with other deformi-
ties, especially club-foot.

PathoJoyy.-—Three chief forms of spina bifida are de-
scribed :

— 1, spinal meningocele, 2, meningo-myelocele, 3,

syringo-myelocele. 1. In sirinal menincjocele the sac (Fig.
237) consists of dura mater and arachnoid blended to-
gether, and consequently communicates with the sub-
arachnoid space and contains cerebro-spinal fluid. The
cord and nerves remain in the spinal canal. Very rarely
the sac is said to consist of dui-a mater only, v'.e., dura mater
and so-called parietal layer of arachnoid ; it would then
communicate with the subdural space and contain arach-
noid fluid. 2. In the meningo-myelocele (Fig. 23S), the
most common form, the sac also consists of dura mater
and arachnoid, but contains in addition to cerebro-spinal
fluid the spinal cord and nerves, which arc often spread
out over and intimately blended with the posterior part
of the wall of the sac. As the cord passes through the
sac some of the largo nerve-cords given off from it run
forwards across the interior of the sac to re- enter the
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spinal canal. Hence those nerves that are given off from
the cord where it is adherent to the sac-wall, appear to

arise from the sac, and were in fomier tinies wi'ongly
described as being distributed to it (see Pig. 238). 3. lii

the syrin(/o-myelocele (Fig. 239), the most rare form, the
central canal of the cord is greatlj' distended with fluid,

the expanded cord being thus spread out over the sac-wall,

Fig. 237.—Spinal meningocele. Fig. 238.—Meningo-inyelocele.

In the three diagrams (Figs. 237, 238, and 239) the letters have
the same reference, a. Dura mater, b. Parietal, and c. visceral

arachnoid, d. Pia mater, k. Cord.

with which it is iutimatelj' blended. The nerves in thi<

case pass through the walls of the sac to their desti-

nation.

The cover iiif/s of /he sac may be healthy skin ; but more
commonly normal .skin is only found at the sides, the
central poifion consisting of a thin bhiish membrane.
Sometimes a sliglit depression is seen on tlie lower part of

the ,sac at the .spot wlierc the cord terminates in the wall.
This is called tlie umbilicus, and at its bottom the central
canal of the cord has at times been seen to open.
In rare instances there has been no protrusion, but

rather a depression in the situation of the cleft between
the vertcbnr (s/n'ua hi/ida occulta), the cleft being occupied
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hj the blended membranes, cord, and skin, and the spot

covered with a tuft of hair.

Si/'mptoms.—The swelling is usiially of a globular or

oval shape, translucent, sessile or slightly pedunculated
and flaccid, bnt becomes tense and distended on coughing
or crying. Pressing upon it sometimes causes the
fontanelles to swell uid, and may produce comailsions.
When the sj^inal cord and large nerves are involved,
there may be paralysis of the extremities or of the bladder
or rectum. The gap between the lamiuas of the vertebrte

^^X t>^D <;ba

Fig. 239.—Syriugo-niyclocele.

may at times be felt on pressing on the sac. As a rule
these tumours show a great tendency to enlarge, and
rupture spontaneously, in which case death usually
follows from the draining away of the cerebro-spinal
fluid, and septic meningitis. Death, however, is some-
times duo to marasmus and defective nutrition. When a
spontaneous cure takes place it is usually due to the
gradual shrinking of the sac.

lJia!jit(,sis.—Its congenital origin will at once distinguish
a .spina bifida from a new growth developed subsequently
to birth

; and its situiition in the middle line, translucency,
inci-oaso of tension on straining, and the gap between the
laminae when this can be felt, will usually serve to diag-
nose it from other congenital tiuiiours.
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Treatment.—As there are no means of accurately deter-
mining that the spinal cord is not in the sac, it is not safe

to attempt excision or ligature, although these operations
have at times been attended with success. Repeated tap-

pings are very fatal. The best treatment, except when the
spina bifida is very small or is apparentlj' undergoing a
spontaneous cure when it should be left alone, is to inject

the sac with Dr. Morton's iodo-glycerine fluid. Thi<
method when successful causes the tumour to shrink, and
most closely follows the process of nature when a sponta-
neous cure occurs. The injection is best performed when
the child is two months old ; but it may be done earlier if

the sac threatens to bui'st. "The best results may be
expected when there is no hydrocephalus or paralysis, and
the sac is covered by healthy skin." It is contra-indicated

when there is " advanced marasmus, great and increasing

hydrocephalus, and intercui-rent disease." The child

should be placed on its side, and the puncture made
obliquely through healthy skin on one side of the base of

the tumour, and not through the thin and imperfectly

formed skin which nearly always covers the sac in the

middle line, "the object being to avoid wounding the

expanded spinal cord, and the subsequent leakage of the

cerebro- spinal fluid." About a drachm of the iodo-

glycerine fluid (iodine, grs. x. ; iodide of potassium,

grs. XXX.
;

glycerine, 5i.) should be injected, and the

injection repeated in a fortnight if the first trial is not

successful. The fluid contained in the sac should not be

drawn oi¥ before the injection. The advantage of ^Morton's

fluid over tincture of iodine alone is that owing to the

glycerine it contains it becomes uniformly diffused over

the sac walls. The injection of iodo-glycerine is not

unattended with danger ;
therefore when the sac is small

and its walls are thick, and it is not increasing in size,

beyond jn-otecting it with a metal or leather shield, no

further treatment should be attempted.

Surgical Diseases of the Intestines.

intestinal obstruction.

The pathological conditions that may give rise to intes-

tinal obstruction are very various, and may be considered

under th(! followiiig lieads :

—

1. ImI'ACTION of F>ECKS or FOREIGN BODIES IN THE
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INTESTINES.—Accumulation in the rectum and colon of

hardened fseces, the result of habitual or accidental con-
stipation, is not uncommon ; and the impaction of gall-

stones or intestinal concretions in the small intestines,

though more rare, is also met with. Obstruction from
these causes is more common in women than in men.

2. iNTERNiii STRANGULATION Or INTERNAL HERNIA.

—

These terms are applied to obstruction of the intestine

by some constricting agent within the abdomen. The
strangulation may be effected by : 1 . Bands produced by
the stretching of old inflammatory adhesions, the result of

former peritonitis. These are more particularly common
about the mouths of old hernial sacs. 2. The remains of

some foetal structure, as the omphalo-mesenteric duct,

Meckel's diverticuliun, &c. 3. A coil of intestine slipping
through a hole in the mesentery or omentum.

3. YoLVULUS IS a twisting or bending of a coil of intes-

tine, so that its calibre is completely obliterated at the
bent or twisted spot. Accumulation of flatus, constipation
and unequal distention have been assigned as causes.

Volvulus is said to be most common in the sigmoid
flexure ; and always to be situated towards the back of

the abdominal cavity. The intestine may be— 1, simplj'

bent upon itself; 2, twisted roimd its mesentery; and 3,

woimd round another coil of intestine. The first form
only occurs in the colon ; the second in the small intes-

tine ; the third form usually consists of the colon wound
round a coil of small intestine, the sigmoid flexure, or the
csecum.

4. Intussusception (Fig. 240) is the invagination of a
portion of intestine into the lumen of the intestine imme-
diately below. The intestine thus forms three tubes, one
within the other, an outer, middle, and inner (Fig. 241).
The external tube is called the sheath, the innermost the
entering tube, the middle the receding or inverted tube,
the last two together being fm-ther called the intussus-
cepted portion. Thus there are two peritoneal and two
mucous surfaces of the intestine in contact (Fig. 241),
and between the inner and middle tubes is a portion of
the mesentery or meso-colon, which is necessarily drawn
down with the intestine. The dragging of the mesentery
causes the intussuscepted portion to assume a greater curve
than its sheath, and hence to become puckered along its

concavity
;

it also causes the orifice of the intussuscepted
portion to be directed towards the mesenteric attachment
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and to be slit-like in shape. The intussusception nearlj'

always increases at the expense of the lower portion
of the intestine, the sheath becoming more and more
infolded, so that, if the intussuscejition occurs at the lower
part of the ileum, no more of the ileum will be involved,

but the cascum and colon may be graduallj^ drawn in.

Very rarely, however, the ileiun is protruded through the

ileo-csecal valve ; the intussusception then increases at

the exi3ense of the upper portion of the intestine, more
and more of the ileum being protruded through the valve.

Fia. 240. — Intussusception. (St. Fio. 241.—Di.igi-am of in-

Bartliolomew's Hospital Museum.) tu.'susception.

This variety is known as the ilro-roJic in contradistinction

to the former which is called the ilm-caical. At fir.'^t the

invagination is reducible, and is not attended with any
serious obstruction to the lumen of the intestine. In

this condition it may remain, in chronic cases, for several

weeks or months. Oi' the mucous menOirnne of the in-

tus.suscepted portion may become congested and swollen,

rcnidoring reduction diflicult or impossible without rupture
or other injury of the intestine. In the majority of oases,

however, especially in infants, if the intussusception is

not soon relieved, the blood-vessels of the involuted
mesentery ra])idly become constricted where the lntler

enters tlie sheath, causing ncute obstruction to the cir-

culation in the receding tube. As a consequence of this,
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the mucous membrane becomes intensely congested, and

poiu's out the sanious discharge so diagnostic of the

disease. In the meanwhile the contiguous peritoneal

surfaces of the inner and middle tube become inflamed

and glued together, rendering reduction impossible.

Gangrene of the intussuscepted portion now ensues, and

the patient usually dies of collapse or peritonitis in a few

days. In adults, however, and in children of six or eight

years and upwards, the gangrenous portion may slough

off at the constricted part and be passed per anum, but

in children under two years of age the disease, unless

reHeved by treatment, is almost invariably fatal. Should

recovery take place in this manner, the patient may sub-

sequently succumb to stricture of the intestine, from con-

traction occurring at the spot where the intestine has

united. The intussusception may measure only two or

three inches in length, or it may involve the whole of the

large intestine and protrude at the anus. It is attributed

to woiTas, the dragging of a polypus, irregular peristalsis,

diarrhoea, and external violence. Its most common
situation is at the ileo-ca?cal valve, then in the small

intestine, and then in the colon. It is rare in adults, but
common in children, especiallj^ in infants.

5. SXKICTUEE OF THE INTESTINE CONSEQUENT UPON
DISEASE OF THE INTESTINAE WALL.—This condition is

generally due to the growth of a carcinoma or other

tumour, more rarely to contractions following ulcei'ation

or injiu'y, or operation on the intestine. It is most fre-

quently met with in the large intestine, especially the

rectum and lower part of the colon, and is rare in the

small intestine.

G. Contractions oe the intestine consequent upon
DISEASE commencing EXTERNAL TO THE INTESTINAL
WALL.—This condition may depend on chronic peritonitis,

or on carcinoma of the omentum or mesentery. It is

more common in the small than in the large intestine,

and not only narrows the calibre of the bowel, but also

obstructs the peristaltic action by gluing the coils of in-

testine to one another and causing contraction of the
mesentery.

7. Acute peritonitis and enteritis arc not un-
common causes of intestinal obstruction. Peritonitis

is a frequent termination of the other conditions that
cause obstruction, but is perhaps most often due to

inflammation spreading from the I'egion of the crecum
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{peri-typlilitis), or the bursting of a peri-typhlitic abscess
into the peritoneal cavitj'. This inflammation about the
caicum is not infrequently started by the impaction of a
foreign body, as a fruit or gall stone or little mass of
hardened fsoces, in the vermiform appendix, and is apt to
reciLT from time to time {recurrent typhlit is). In such cases,
morever, ulceration or gangrene of the appendix maj-^
take place. The peritonitis may then remain localized and
terminate in a peri-typhlitic abscess, or it may spread to
the general peritoneal cavity and become diffuse. En-
teritis is most common in the ca3cimi (typlditis).

8. CONGEXIT.VX M.VLFOIIMATIOX OF THE IXTESTIXE.
Amongst the chief of these may he mentioned imper-
forate anus, deficiency of the rectum, absence of the
colon, tei-mination of the colon in the bladder, etc. Ob-
structions from such and like causes are only met with in
the infant (see Diseases of Eectum, p. 688).

9. ExTEiiXAL HEENIA.—All forms of external hernia?
when strangulated, and generally when incarcerated or
mfiamed, are productive of obstruction of the intestine
(see Hernia, p. 655).

Terminations of intestinal olstrucUon.~Wh.!iiQ\ev the
cause of the obstruction, the intestine above becomes sooner
or later enormously distended with f;ecal matter and flatus,
and if the obstruction be not removed the case will ter-
minate fatally from exhaustion, peritonitis, or iilceratiou
or rupture of the intestine followed bv collapse and
peritonitis.

The SYMPTOMS of intestinal obstruction vary according
to the pathological conditions upon wliich the obstruction
depends. The sjTujjtoms common to all may be said
generally to be pain, vomiting, constipation, aiid more or
less distention of the abdomen. AVhen the obsiriictivn
ixxurs snddeub/, and is attended by sfniiH/i(/ation of a
portion of intestine, as in 1, the various forms of constric-
tion produced by bands

; 2, a portion of intestine slipping
through a hole in the mesentery or omentum

; 3, volvu-
lus, and 4, external strangulated hernia, the symptoms
are also sudden in their onset and acute in their course,
as is likewise generally the case when they depend upon
intussuscc])tion, the impaction of a gall-stone or other
foreign body, the sudden nccumulation of fa>ces above a
stricture, or acute enteritis or peritonitis. Thus the pain
is severe and violent, and occurs suddenly in a person in
previously good health ; the vomiting comes on early,
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and may raj)idly become ftecal ; the constipation is com-
plete from the first ; flatus will not pass by the anus ; the
ui'ine may be scanty or suppressed ; there is frequently
hiccough and tj'mpanites ; and the patient soon falls into
a state of extreme collapse and dies. When, on the other
hand, the ohstructioii comes on more slowly, and a portion
of intestine is obstructed rather than strangtdated, as from
(1) progressive strictiu-e of the rectum or colon

; (2) the
pressure of an abdominal or pelvic tumour

; (3) the gluing
of the intestines together by chronic peritonitis or cancer

;

(4) the gradual accumulation of faeces, due to habitual
constipation, and (5) chronic intussusception, the symptoms
are also iv.sidious in their onset and chroiric in their course.
Thus, obscui-e abdominal symptoms may have existed for
some tiine. The pain is less severe, more diffused, and
may be intermittent, but increases mth the distention.
Vomiting only occurs late in the cotu'se of the affection,
and does not become fiecal till towards the last. Consti-
pation is not complete at first, the motions may be scyba-
lous, and there may be a history of alternating constipa-
tion and diarrhoea. The distention of the abdomen is

gradual and is, perhaps, more marked in the lumbar and
epigastric regions. The abdomen appears broad, and
coils of intestine may be visible owing to increased peri-
stalsis consequent upon hypertrophy of their muscular coat.
The urine is noimal. A stricture may perhaps be felt
in the rectum by the finger or in the sigmoid flexure by
passing the hand. Collapse does not come on till the end.
ISuch, broadly, may be said to be the symptoms attend-
ing acute and chronic intestinal obstruction. But it must
not be forgotten that the conditions which commonly give
rise to chronic symptoms may, at any time, suddenly ter-
minate in complete obstruction and strangulation when
the symptoms will at once become acute. Thus a slowly
contracting stricture may become suddenly obstructed by
the impaction of feeces, or by a portion of intestine im-
mediately above becoming invaginated into it ; or acute
peritonitis may suddenly supervene, owing to the giving
way of an ulcerated portion of intestine above a
stricture, &c.

The DIAGNOSIS of the various pathological conditions
causing oljstruction or strangulation of the intestines
though sometimes comparatively easy, is often very diffi-
cult, or even impossible. Your first care, when called to
a patient with signs of acute abdominal obstruction i e
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pain, vomiting, constipation, and possibly distention of
the abdomen, should be to exclude external strangulated
hernia, not merely contenting yourself with examining
the femoral and inguinal I'ings, but also making a careful
search in the less common situations of hernia, as the obtu-
rator foramen and sciatic notch. Should there be any
fulness, or the least sus^^icion of strangulation in any
of these regions, an exjdoratorj'' incision should be made.
Having satisfied yourself of the absence of external her-
nia, you should next carefully examine the abdomen by
insj^ection, palpation, and j)ercussion, and explore the
i-ectum and vagina with the finger ; whilst the former
canal may, in some instances, bo further examined by
carefully passing a long enema-tube or even ])j inti'o-

ducing the whole hand. Should a hernia be discovered
exhibiting well-marked local signs of strangulation, or

on introducing the finger into the rectum a strictm-e be
felt or the bowel be found loaded with hardened f;eces,

or blood and slime escaj^e from the anus and a sausage-
shaped tumour be detected in the abdomen or rectujn,

the diagnosis of strangulated hernia, strictru'e of the
rectum, impaction of hardened fieces and intussusception
respectively can be readily made. But when, on the
other hand, the hernial rings are found free, the rectum
empty, and nothing can be felt in the abdomen, the
difficulty of localizing the cause of the obstruction is

great, and even after the most careful examination and
thoughtful consideration of the symptoms it may only
be possible to arrive at an approximate guess as to the
natui'o of the case. Thus, if the sj'uiptoms arc acute,

the obstruction will probably be due to some form of

internal strangulation or to a volvulus ; but it must
not be lost sight of that it may be due to peri-tj-phlitis,

acute enteritis or peritonitis, or possibly to the impaction
of a gall-stone. If the s^miiitoms are chronic it may be
due to stricture in the upper part of the rectum or lower
part of the colon, malignant disease of the omentum or

intestine, or chi-onic peritonitis. If acute symptoms have
been engrafted on chronic, it may then bo caused by the

im])iictiou of fiieces above a stricture, peritonitis following

perforation above a stricture or impaction of a foreign

body in the vermiform appendix. ty]ihlitis, or pori-

ty])lilitis. Although it may be impossil)le to make a

diagnosis, the follo-nang considerations may help us.

Thus, if the onset of the symptoms is sudden and the
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patient is an infant or a younp: child, the cause ol' the

obstruction will probably be" intussusception or peritonitis.

If the patient is elderly or middle-aged, and the symptonis

are chronic, malignant strictm'e or impaction of fseces is

the most probable cause. In middle age intussusception

is rare. The tendency to vomit is in proportion to the

nearness of the obstruction to the stomach, the tightness

of the constriction, and the persistence with which food

or fluid has been taken by the mouth. Early vomiting

implies tightness of the stricture ; violent retching or
^

bile-vomiting points to gall-stones ;
frecal vomiting only

occm-s when the obstruction is moderately low down.

Yomiting may be absent in the case of obstruction of the

colon or rectum. Finally, if peristalsis is visible, the

case is almost certainly not one of acute peritonitis.

1. In impaded /wfes" there may be a history of previous

constipation, the rectum will probably be found distended,

or fteces will be passed on the use
_
of eneniata. A

swelling may be felt through the abdominal parietes, and

if so will be soft, and can perhaps be indented with the

fingers. In obstrudion from (/aU-stones, there may be

pain in the region of the gall-bladder, perhaps javmdice ;

gall-stones may have passed, or similar attacks have been

previously suffered from, and the bowels may have acted

irregularly. The vomiting is gastric or bilious, and is

attended with -violent retching.

2. In internal strangidation the attack is veiy sudden,

and is probably attributed to a strain ; the pain is intense,

and is referred to one spot, or to the umbilicus
;
vomiting

comes on early; the constipation is sudden; there is no
desire to deftecate ; the urine is scanty ; there is no visible

peristalsis ; no tumour can be felt ; there is no haemor-

rhage from the bowel ; and no tenesmus. There is pro-

bably a history of some affection which might produce

bands of adhesions, as peritonitis, typhoid fever, or a

former hernia ; or there may have been pre-v4ous atttacks

of abdominal obstruction with intervals of perfect health.

.3. In voh'iilii.s, the signs are similar to the foregoing,

but if anything still more severe.

4. Ill ifdmsuscrptiov, when acute, there is a discharge

of mucus and blood from the anus ; the abdomen is not
much distended ; the abdominal jiarietes are usually lax,

and through them a sausage-shaped tumour, doughy to

the feel, hardening on handling, and perhaps changing
its position from time to time, may be detected ; and the

w. T T
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invaginated bowol can possibly be felt in the rectum.
Collapse soon occurs. When chronic, there may have been
attacks of localized pain lasting for months before stran-

gulation occurs, the patient having been in good health
in the intervals. There is straining and tenesmus ; the
constijiation is not complete

;
vomiting is absent or

intermittent ; the distention is not marked ; and collapse

does not come on till the end. The tumour vriW have
characters similar to those mentioned above.

5. In stricture the patient is usually old or middle-
aged ; the symptoms come on very insidiously ; there are

alternating attacks of constipation and diaiThoea; the

constipation gradually becomes more and more pro-
nounced ; the motions are probably limipy {sctjbalvKs),

pipe-like, or flattened
;
dyspepsia is complained of ; the

pain is diffused and depends upon the distention of the

abdomen ; the distention comes on slowly, and is greatest

in the flanks
;
peristalsis is visible ; the lu'ine is copious

;

the piilse quiet ; and vomiting only occurs late in the case.

Having diagnosed the case as one of stricture, the next
jioint to determine is whether it is situated in the sigmoid
flexure or rectum, and consequently that opening the de-

scending colon in the left loin or the sigmoid flexiu-e in

the left groin will be well above the slrictiu-e ; or whether
it is situated in the descending or transverse colon, so as to

necessitate the opening of the ascending colon. To begin

with, it should be remembered that stricture is most com-
mon in the signioid flexui-e and rectum, next in the colon,

then in the crecum, and is very rare in the small intestine

;

indeed, it is so rare in the two latter situations, that

when its exact position is not known, it is generally safe

to assume that right colotomy wiU suificp. Again, if the

stricture is in the rectum or sigmoid iiexure, the disten-

tion will be equal on the two sides; when in the de-

scending or transverse colon, gi'eater on the right than on

the left side. The amount of distention on the two sides

may be more acciu-ately estimated by the cyrtometcr than

by mere inspection and i)alpation. If a clyster-pi]io will

pass for some distance, say a foot or so, and a large

([uantity of fluid can be injected, the stricture is probably

high up ; but too much im]iortanco must not be attached

to this sign, as the clyster-])i])0 mayhnve bent upon itself

and the roctiim and sigmoid flexure arc often very

capacious. ]''urther, something may at times be learnt by



TREATMENT OP INTESTINAL OBSTRUCTION. 643

auscultiug the colon -wHlst the injection is being given,
and by passing the whole hand into the rectum.

6. In contractions there is pain of a paroxysmal nature
of short duration and of frequent occurrence

; peristalsis
may not be visible on account of the matting together of
the intestines, but gurglings may be heard. There is no
vomiting or distention except during the attacks of pain.
Constipation is not complete ; deffecation is painless; the
motions are not compressed or pipe-like as in stricture

;

and there is no distention in the flanks. The symptoms
may at any time suddenly become acute.

7. In acute j^^i'itomtis the abdomen is distended from
the first, hard, and board-like

;
peristalsis is not visible

;

the pain is great and increased on the least pressiu-e
; the

pulse is small and wiry ; the temperature may or may
not be raised. (See Peritonitis, p. 413). There will pro-
bably be a history of previous attacks of typhlitis or peri-
typhlitis.

I'or the signs of enteritis, typhlitis, and peri-typhKtis,
see a work on Medicine.
Treatment.—Supposing any of the above conditions to

have been diagnosed with tolerable certainty, the indica-
tions for treatment will be rendered fairly intelligible.
Where no diagnosis, however, can be made, the treatment
must at first be expectant. Thus in acute cases, nothing
should be given by the mouth save small ijieces of ice to
suck, and the patient should be placed under the influence
of morphia injected subcutaneously. An enema may be
given, but pm-gatives must of course be avoided. If relief
IS not soon obtained, laparotomy must be performed, and
the abdomen explored ; or if the patient's condition is such
as not to allow of this, the abdomen may be opened, and
the first piece of distended intestine that presents, secured
to the edges of the woimd, and opened {Entcrotomy). In
chronic mscs, the diet should be restricted, only small
quantities of the mo.st digestible food being given at a
time, and as soon as an accurate diagnosis can be made
measures should of course be taken for relieving, if prac-
ticable, the obstruction.

1. In "rt/wrfecZ /cece.s, when medical means and enemata
have faded, the rectum may require clearing with a scoop
or other suitable instrument. In ohstraction from im-
pacted (jaJl-stoncs or other foreign bodies, after the usual
remedies have been unsuccessful, the abdomen mav be
opened, and the gall-stone or foreign body removed

T T 2
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through an incision in the intestine, or else made to pass

by gentle manipulation through the ileo-C£ecal valTe.

The incision should be made in the longitudinal axis of

the gut and be afterwards united by Lembert's suture.

Or should the walls of the gut be softened by ulceration,

a portion of the intestine may be resected or an artificial

anus established by sewing the gut to the abdominal

wound. An impacted gall-stone may sometimes be taken

up with a needle without opening the intestine.

2. In internal strung idatioji, abdominal section is the

only procedure of any avail, and ought, like herniotomy,

to be undertaken early and not merely as a last resource

(see Laparotomy).

3. In volvidns of the sigmoid flexui'e, opium or mor-

phia and an enema should be given ; or if there is gi-eat

distention, the inflated coil, according to Treves, should be

punctru-ed through the abdominal parietes. By these

means the intestine has in some cases become untwisted.

Opening the abdomen, except for volvulus of the in-

testine other than the sigmoid flexiu'e, is said not to do

any good, owing to the tendency of the coH to become

re-twisted.

4. In intussusception, when acute, copious injections of

warm water or inflations of air, inversion of the patient,

and massage of the abdomen, should be thoroughly tried

under chloroform, all care being taken not to rujiture the

intestines. In the meantime, opium shotild be given in

doses suitable to the age of the patient, and food withheld.

These means failing, laparotomy must be perfoi-med (see

Laparotomy, page 64o). If the signs of strangulation are

well marked, too much time should not be lost in trying

intjections, &c., lest the bowel become so damaged or the

intussuscepted part so adherent to the sheath as to render

the prospect of success hopeless. Indeed, I have come to

the conclusion that unless laparotomy for intussusce]ition

in an infant is imdertaken within twenty-four hours from

the onset of the symptoms it is next to useless to subject

the patient to the operation. In chronic cases, althoujih

there is less need for early operative interforeuce than in

acute as the bowel may remain incarcerated for some time

before becoming strangulated, it should uot be dekiyed

too long, lest the intussuscepted portion become adliercnt

to the sheath. Should it appear probable that this has

already happened, two com-ses are open : either to explore

the abdomen and perform enterectomy : or to keep the
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patient under the influence of opium in the hope that the
intussuscepted portion may slough off and be passed jjer

anum. In infants intussusception, unless relieved by in-
jections, inflations, &c., or by early operative means, may
be said to be almost invariably fatal.

0. For sfridtire of the large intestine, left lumbar or left
inguinal colotomy should be performed when the obstruc-
tion is in the rectum or lower part of the sigmoid flexiu-e,
and right colotomy when in the transverse or descending
colon. Should the strictured portion be come upon in
performing the operation, it may, if the disease is local-
ized, be cut out [cohctmmj) and the bowel secured to the
wound, or the two portions of bowel united by suture. In
stricture ofthe small intestine, enterotomy may be performed
as a palliative, or, imder suitable conditions, enterectomy.
But an operation should only be imdertaken where signs
of obstruction are present, and where palliative treat-
ment by medical means has been previously employed.

6. In r.ontradions, where the intestines are matted
together by chronic peritonitis or cancer, when medical
means have failed, enterotomy may prove of temporary
benefit by relieving the distention.

7. The treatment of acute jKritonitis is given at page
413. For an account of the treatment of typhlitis and
peri-typhlitis a work on Medicine must be consulted.
Should, however, the inflammation terminate in sup-
pm-ation and an abscess form, it should be opened and
drained, or should such an abscess burst into the general
peritoneal cavity, the peritoneum should be washed out.
The appendLx, if found inflamed, plugged with a foreign
body, ulcerated or gangrenous, should be amputated, and
the stump sutured by Lembert's method. When it
appears that recurring attacks of typhlitis are due to
mischief m the appendix, the question of removing the
appendix after the acute attack has subsided may be
raised.

Laparotomy, abdominal section or opening the
abdomen, is an operation that may be required for the
pm-pose of exploring in doubtful cases of intestinal ob-
•struction, or for the reUef of volvulus, strangulation of the
intestines by bands or diverticula, intussusception, reduc-
tion of hernia en masse, &c. Make an incision in the
middle line of the abdomen, midway between the nubes
and umbihcus (J-^ig. 242 a), and having exposed the peril
toueum and stopped all htemorrhage, carefully open the
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peritoneal cavity on a director. Some Surgeons advise

that the incision should be limited and onlj^ long enough
to at first admit one or two fingers ; others that it should

be sufficiently long to at once allow the passage of the

whole hand. I prefer myself to make it long enough to

at once admit the whole hand if found necessary. Pass

one or two fingers or the whole hand into the abdominal

cavity and first explore the hernial rings from within, and

FtG. 242.—Lines of incision in certain operations on the abdomen.

A. Laparotomy, Ovariotomy. !!. Supra-pubic cystotomy, c. Ligi-

ture of external iliac artery, d. Inguinal colotomy. e. t-ias-

trostomy. r. Cholecystotomy.

if these are free the region of the crecum. taking care to

prevent the intestines from protruding by placing over

them a warm flat sponge. If the c'lecuni is found distended,

the obstruction must be in the large intestine. Carry yom-

fingers or hand, therefore, along the coiirso of the colon

until the obstruction is met with. If, on tlio other hand,

the crocum is empty, the obstruction must be in the small

intestine. Pass your fingers or hand in this case into the

pelvis, and .search for an empty loop of intestine below the

obstruction and follow the intestine till the obstruction is

discovered.

(«) If a loop of intestine is found strangulated in one

of the hernial rings, or in a liole in the mesentery, it
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must be released from within the abdomen, dividing any
strictm-e if necessary. (&) If a volvulus is discovered an

attempt must be made to luitwist it. (c) If a band is met
with it must be di^dded. (d) If a large diverticulum is

the cause of the obstruction it must be cut across and the

bowel end imited by Lembert's suture, (e) If a small

di^'erticulum is producing the constiiction it must be

severed and the two endsj ligatured. Should the intes-

tine give way in dividing the obstructing band, &c., or

have already given way—if the perforation is small and
the coats are in a faii'ly healthy condition, the wound in

the intestine may be closed by suturing the edges of it

together in the way described under wounds of the intes-

tine. Where, however, the coats are in an inflamed or

sloughy condition, an artificial anus may be made by
bringing the damaged part of the intestine out of the

wound and securing it to the abdominal parietes ; or the

diseased portion may be cut away together with a wedge-
shaped piece of mesentery, and the upj^er and lower
portions of intestines sutured, either to the edges of the

wound in the parietes, or better to each other, in the way
described under enterectomy. The choice of operation

will here depend in great part on the patient's general
condition, as it is only in exceptional cases where the
powers of the patient are well maintained, that he would
be able to stand the shock of the prolonged operation

necessarily required to imite the two portions. (/) If an
intussusception is discovered an endeavoui' must be made
to reduce it ; not by trying to draw the intussuscepted
portion out of the sheath, which would endanger the
integrity of the coats, but rather by kneading it and
pressing it out from below. If the inflammatory changes
alreadj' described under intussusception have advanced to

such a stage as to render an attempt at rediiction of the
intussusception unadvisable or impossible, thi-ee courses
are open : to leave it to natm-e, in the hope that the intus-

suscepted portion may slough away and be passed ]ier

anum ; to secure the intestine above the intussusception
to the abdominal parietes, and thus form an artificial anus

;

or to cut out the intussuscepted portion and unite the
upper and lower portions of the intestine to the abdominal
parietes, or to each other, as in enterectomy. The right
course to pursue will depend upon the general condition
of the patient, the state of the bowel at the seat of intus-
susception, its amount of distention above, and the length
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of the intussusception. TJsually, perhaps it will be best

to cut away the intussuscepted portion and rmite the por-

tions of intestine above and below to the wound in the

abdominal parietes. But space will not permit of an

adequate discussion of this difficult question. After any

of the above operations the abdomen should be carefully

cleansed by irrigation witb warm and weak antiseptics,

any excess of fluid pressed out, and the wound closed in

the way described under Ovariotomy, (y) If the obstruc-

tion is found to depend on a peritypblitic abscess or acute

peritonitis a glass drainage tube should be placed in the

wound in the abdominal parietes, after the abscess or

peritoneal cavity has been washed out.

Enterotomy, or Nelaton's operatiox, consists in

opening the abdomen by a short incision in the middle

line or in the right or left groin, seizing the first piece of

distended intestine that presents, and securing it to the

wound by sutiu'es and then opening it. This operation

is employed in cases where the diagnosis of the situation

of the obstruction is uncertain, or where it appears pro-

bable that it is in the small intestine or too high in the

colon to be relieved by right colotomy, when the patient's

condition is such that the severe shock and the prolonged

manipulation that necessarily attends laparotomy (the

operation otherwise indicated) would probably be fatal.

It may also be employed in cases of obstruction due to

contractions consequent upon the matting together of the

small intestines from chronic inflammation, cancer, &c.

It should be thoroughly imderstood, however, that the

operation is only intended to relieve the distention of the

intestines and prevent their rupture. It does not attack

the seat of obstruction. But by relieving^ tlie acute

symptoms it may give time for a diagnosis in doubtful

cases to be arrived at ; and the patient's condition after it

may so far improve as to allow of a more radical coiu-se

of treatment being undertaken on a future occasion.

Enterectomy consists in opening the abdomen and

excising a portion of tho small intestine. It may be

re(|uircd for irreducible intussuscc]ition, epithehomatous

stricture, gangrene from strangulation by bands, tho

closure of fircal fistula", wounds of the intestine, &c. It

may be done in two ways:—!. Open the abdomen as m
laparotomy ; draw the portion of intestine to be removed

well out of tho wound, and ]iack it round with moist

antiseptic gauze; chiiiip or compress with the flng(>rs the
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intestine above and below to prevent the escape of faeces
;

cut out the diseased or damaged part together with a

wedge-shaped piece of the mesentery; tie all bleedmg

vessels ; ruiite the mesentery by sutures, and secure both

the proximal and distal portions of the intestine to the

wound in the abdominal parietes by sutures. 2. After

the mesentery has been sutured unite the two portions of

intestine by sutures (Lembert's method, see page 411),

so as to bring the serous surfaces into contact ; and then

drop the united intestine back into the abdomen. The

first method is the one commonly best adapted for cases of

abdominal obstruction, as it allows the distended gut to

empty itself, and takes less time to perform. Further, as

the gut above is usually distended whilst that below the

damaged part is contracted, it is difficult to unite the two

portions, and their walls, moreover, are inflamed and not

in a favom-able condition for union. When the first

method has been employed a subsequent attempt to restore

the continuity of the intestine may be made by destroying

the spur-like projection between the upper and. lower

portions by Dupuytren's enterotome, and uniting the

coats by sutures. See Artijicial Anus.

LuMBAE, COLOTOMY is the opening of the colon in the

left lumbar region {CalliseibS operation), or in the right

[AmKSsat's operation). The former should be chosen when
the disease is in the rectum or lower part of the sigmoid

flexure ; the latter when there is any doubt whether it

may not be in the transverse colon. That on the left side,

the common operation, need only be described. Place

the patient on his right side, slightly inclining towards

his face, with pillows imder his abdomen, or beneath his

loin, in order to make his left side prominent. The outer

border of the quadratus lumborrmi, the guide to the colon,

should then be marked : its outer border is situated half

an inch posterior to a point midway between the anterior

superior and posterior superior spines of the ilium. Then
make an incision about four inches long between the last

rib and crest of the ilium from the erector spinas obliqTiely

outwards and downwards. Divide the skin, fascia, and
various layers of muscles, viz., the latissimus dorsi,

external obliqvie, internal obliqiro, and transvei'salis, and
the trausvorsalis fascia on a dii-ector (I'^ig. 243), and the

quadratus lumborum will now be exposed at the inner

part of the wound, and may bo known bj- its fibres riin-

ning upwards and inwards. When the colon is distondfMl
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it will bulge in the wound ; when contracted, however, it

may be sought in the wound by carefully scratching
through the fatty tissue covering it with two pairs of
dissecting forceps. If there is much difficulty in finding
it, pass a small catheter, if practicable, through the
strictm-e, and inflate the colon. The colon may be dis-
tinguished from the peritonemn, which sometimes pre-
sents in the wound, by its situation inrmediately external
to the quadratus lumborum and below the kidney ; by

the presence of the longitudinal
bands of muscular fibres

; by the
thickness of its coats on nipping
it up hj the fingers

;
and, at

times by in this waj- feeling

scj^balous masses of ffeces in its

interior. The peritoneum, on
the other hand, may generally
be known by the absence of

the above characters, and if it

is nipped up, by the intestine

being felt to slip away from
between the fingers. Having
found the colon, secure it to the
skin. This is usuallj' done by
passing a silk suture by means
of a curved needle on a handle,
first through the skin, then

through the bowel, and then through the skin on the
opposite side of the wound, and repeating the procedm-e
at the other end of the wound. The bowel is then opened
iu a longitudinal direction, the loops of suture by which
it is transfixed hooked out by the finger and diviclcd, and
the bowel secured to the integument by the four .sutures

thus formed. A better and more convenient way of passing
the sutures, which should then be of wire, is by Smith's
cleft palate needle. If this is used a scries of sutures
are passed, first through the skin, and then through the
wall of the bowel, and tied before the bowel is o])enod.

Should the peritoneal cnvity Ix^ ojiened by mistake, it

nuist bo carefully closed by suture before the incision is

made into the colon.

Some perform (solotdiny in two stages, like gastrostomy:
but if th(! o])eration is carefully done in the way described
ab()V(\ such is hardly necessary. Tlic bowels sliould be
ke])t at rest by means of ojiium for four oi' live days, and
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no food given by the mouth for twenty-foiu- hoiu-s. An
enema may subsequently be required if the bowels do not

act spontaneously. It may also become necessary to clear-

that portion of the bowel which is beyond the wound.

Indeed it has been proposed to close completely this part

of the bowel by operation so as to prevent fteces passing

down it.
. • .1

iNGUiN-ii COLOTOMY is the operation of opening the

sigmoid flexure of the colon in the left loin {Littrvs

operation). It has been much employed of late in place

of lumbar colotomy, especially for carcinoma of the

rectum before distention of the colon consequent on the

strictui-e has occurred. The chief advantages claimed for

it are: 1, that there is less difficulty in finding the gut

;

2, that there is less danger of peritonitis, in that, as the

peritoneum has to be opened, all proper precautions can

be taken
; 3, that the wound is more superficial, and con-

secjuently there is less risk of infiltration of the tissues

and septic poisoning ; and 4, that the groin is a more con-

venient situation for an anus than the loin. An oblique

incision (Fig. 242 d) about two inches long is made one

inch from the anterior superior iliac spine at right angles

to a line drawn from the umbilicus to the iliac spine, one

inch of the incision being below and one inch above the

line. Divide the skin, superficial and deep fascia,

muscles, fascia transversalis, and peritoneum on a

du-ector. If the gut does not present in the wound
carefully search for it with the fingers. It may be

known "by the longitudinal bands of muscular fibres, by
the appendices epiploicse, and by its mesentery running

to the left, whereas that of the small intestine runs to

the right. Having found the colon, draw it down until

the meso-colon is taut so as to avoid prolapse of the

bowel subsequently to the operation. Pass two ligatures

through the peritoneal and muscular coats of the colon to

act as guides, about H inches apart, drop the bowel back

into the peritoneal cavity, and introduce a sponge into

the wound to prevent blood entering the peritoneal

cavity whilst the peritoneum is being sewn to the

skin. Eemf)ve the sponge, draw the colon well into the

wound and seciue it to the parietal peritoneum by sutures

passed through only the peritoneal and muscular coats.

Apply an antiseptic dressing, and at the end of three to five

days, when adhesions have had time to form, cautiously

open the gut. Some surgeons, for the purpose of forming
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a si^vLT, and thus preventing tlie fseces from going down
the distal end of the intestine, draw the gut forward bj' a
ligatui-e passed through the mesentery. Others, with
this aim in view, divide the colon and secure both open
ends to the wound, whilst others again close the lower
end by means of Lembert's sutures, and drop it back into
the peritoneal cavity. These procedures, in my opinion,
add to the risks of the operation, and, I think, are un-
necessary if the colon is drawn well into the wound.

OPERATIONS AT TIMES REQUIRED FOR CERTArV DISEASES
OF THE LIVER, GALL-BLADDER, STOMACH, A^TJ SPLEEX.

Aspiration of the lr^er may be required for the
purpose of diagnosis in the case of a suspected hvdatid
cyst or abscess in the liver, or for the removal of the
fluid from a hydatid cyst. Having thoroughly cleansed
the skin -ndth an antiseptic and placed the patient if

nervous under an anaesthetic, introduce the aspirating
needle at the most iDrominent jDart of the swelling, taking
care to avoid the colon and intestines. 'WTien operating
for hydatids stop the aspiration if blood escapes, if the
patient becomes faint, or if violent cough comes on.
Otherwise continue the aspiration till the cyst is ex-
hausted. On the removal of the needle place an antiseptic
pad over the wound. The operation is not free fi-om
danger, several patients having died suddenly on the in-
troduction of the needle, apparentl}^ in some cases from
plugging of the pulmonary vein by a portion of a

hydatid that has escaped into the circulation through a

wound of one of the hejiatic veins.

Incision of the LnrEU may be required for evacuating
a hydatid cj'st, or abscess. Make an incision over the
most prominent part of the swelling, and having divided
the abdominal parietes and stopped all bleeding, open
the abdominal cavity. If the liver is adherent to the
abdominal walls carofullj"- incise it, first introducing an
aspirating-noedle to determine the situation of the ]nis.

If non-adherent the liver may be stitched to the abdominal
wall and an asjiirator introduced to deterinini' the sitna-
tioii of the cyst or abscess, and the liver-substance then
incised. Ov the ojiening of the cyst or abscess may bo
delayed till the liver has become adherent to the jiarietes.

Cireat care should be taken, if the cyst or abscess is
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opened at once, to prevent any fluid or pus escaping into

the peritoneal cavity, and the strictest antiseptic pre-

cautions should of course be observed. Place a drain

tube in the wound and apply antiseptic dressings.

Tapping the abdomen fop ascites should be done in

the linea alba, midway between the umbilicus and the

pubes (Fig. 242 a). The bladder having been emptied, a

small incision should be made through the skin, and the

trocar and cannula, with a tube attached to convey the

fluid into a vessel, should be thrust into the abdomen.

The fluid should be drawn off slowly, and a many-tailed

bandage, previously passed round the body, gradually

tightened as the fluid flows, in order to keep up pressure

on the abdominal vessels, and so prevent syncope.

CHOLECYSTOTOMY is the opening and draining of a dis-

tended gall-bladder, consequent upon the impaction of a

calculus in the cystic duct. Make an incision in the linea

semilunaris, beginning about two inches below the costal

cartilages (Fig. 242 f). Having divided the abdominal

parietes and stopped all bleeding, open the peritoneum.

Search for the gall-bladder with the finger if it does not

present in the wound, and bring it to the siu'face. Pack
the wound with sponges to prevent any fluid escaping

into the peritoneal cavity, and introduce 'an aspirator-

needle into the gall-bladder, which, as the fluid escapes,

should be well di'awn into the wound. Enlarge the

opening in the gall-bladder and remove any gall-stones

found loose. If a stone is found impacted in the cystic

duct, extract it, if possible, by forceps, by gentle manipu-
lation with the fingers in the abdomen, by careful crushing

with padded forceps, by breaking it with a needle passed

through the wall of the duct, or by chipping off frag-

ments as it lies in the duct. Secure the edges of the

apertm-e in the gall-bladder to the abdominal wall by
sutures with its peritoneal coat well in contact with the

parietal peritoneum ; leave a drain-tube in the gall-

bladder ; and close the rest of the abdominal wound in

the way already described. The biliary fistula thus left

will close in a few weeks if the cystic duct has been
cleared.

Cholecystectomy, or extirpation of the gall-bladder,

may bo required ; 1 , where perforation following sujjpiu-a-

tion and ulceration has occurred, and the coats are found
too softened to admit of suture ; and 2, where chole-

cystotomy is indicated, but on opening the abdomen the
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gall-bladder is found so contracted that its fundus cannot
be drawn into contact with the abdominal walls without
tearing it. Make an incision similar to that for chole-
cystotomy, prolonging it or dividing the muscles trans-
versely a little below the ribs if more room is required.
Having well pa,cked the wound with sponges to prevent
blood escaping into the general peritoneal ca-^dty, dissect
the gall-bladder from the liver, clamping or tying anv
bleeding vessels, divide the cystic duct between two liga-
tures, cleanse the wound, remove the sponges, and imite
the abdominal walls in the usual way.
PyLORECTOMY, GASTRO-EXTEEOSTOMY, DrODEXOSTOMY

AND J-EJVS^OSTOUY.—Pylorecto^nij, or the operation of
removing the pylorus for carcinoma, and uniting the
severed duodenum to the stomach by sutm-e ; and the
substitutes for this operation, viz. :

—

gastro-enterostomy, or
the operation for forming a fistula lietween the stomach
and small intestine to allow fluids to pass out of the
stomach; and duodenostoviy and jcjimostomy, or the
oj^erations for forming an artificial opening into these
portions of the small intestine respectively, have hitherto
been attended with such fatal results, and are so rarely
justifiable that they are not here described. Neither is

the operation of opening the stomach, securing it to the
alidominal walls, and then scraping away with a cm-ettc
portions of the carcinoma blocking the pylorus

;
although

from the success attending it as a palUative in the few
cases in which it has been done it is possible that it will
take the place of the above-mentioned operations.

Senn, however, has recentlj' proposed an important
improvement in gastro-enterostomy by the use of decalci-
fied bone plates. One plate is jiassed through a small
incision in the stomach, the other through a similar
incision in the duodeniun. The two plates are then drawn
together by sutures. In this way the peritoneal surface
of the stomach and duodenum are brought into .a]i])osition

between the ]ilates. The necessity for the large number
of Tjcml)crt's sutures formerly cm])loycd in gastro-enter-
ostomy is thus done awiiy with, and the operation can
consequently l)o done in a very much shorter time, and
hence with much loss shock. Successful cases have been
recorded. This method of Senn's is ap])licable to other
parts of the intestinal canal.

Spt-kxkctom V, or extirpati{)n of the spleen, may be
requircnl foi- ruiiture of tlie viscus, and for some cases of
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liypertropli}'. An incision is made either in the linea

aiha, the I'iuea semilunaris, or, still fui'ther to the left,

and the spleen having been thoroughly exjDosed, adhe-

sions carefully hroken down, and the organ, if enlarged,

drawn out of the woimd, the pedicle is transfixed m
several places, and the ligatures interlocked and tied. The

pedicle is next severed well to the splenic side of the

ligatures, the organ removed, the peritoneum thoroughly

cleansed, and the abdominal wound united and drained.

Great care should be taken not to tear the splenic sub-

stance, an accident attended with fearful haamorrhage.

DlLATATIOX OF THE CARDIAC AND PYLORIC ENDS OF

THE STOMACH FOR SIMPLE FIBROUS STRICTURE {Lorettt's

operations) consists in opening the stomach and then dila-

ting the cardiac or pyloric end, as the case may be, with

the finger. The wound in the stomach is then closed by
a Lembert's suture, and the abdominal parietes united, as

after ovariotomy. The strictest antiseptic precautions

must of course be taken. In the siiccessfiil operations

there has been no return of the stricture at present.

HERNIA.

The term Hernia, though often used in conjunction ^4th

f)ther terms to signify the protrusion of any viscus from
its containing cavity, as, Hervia cerehri,'' or '^Hernia

testis,'' when employed alone is applied only to such a

pi'otrusion from the abdomen or pelvis, and is equivalent

in this sense to the teim Rupture, the name by Avhich the

affection is popularly known.
Description of hernia in general.—A hernia may

occm- at almost any situation, but is most common at the

inguinal and femoral rings, spots at which the abdominal
parietes are naturally weaker than elsewhere. It gene-
rally consists of intestine, or of omentum, or of both ; but
almost every one of the abdominal or pelvic viscera have
at times formed the protrusion.

The causes of hernia are predisposing and exciting.

The predisposiv.f/ may be divided into: 1. Hereditary
and congenital malformations, such as an elongated con-
dition of the mesentery, a patency of the funicular portion

of the tunica vaginalis oi- canal of Nuck, and congenital

defects of the abdf)minal parietes. 2. A relaxed con-
dition of the abdominal muscles, such as is induced by
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liregnancy, uud by rapid emaciation in persons jjre^iously

stout. 3. The rapid fonnation of fat in the omentum or

mesenterjf. 4. Any injurj^ or operation that has weakened
the abdominal walls. 5. Occupations involving severe

muscular exertion ; and 6. The male sex, inasmuch as

men are more subjected to the exciting causes. Tltf

exciting causes are such as i)roduce a diminution in the

size of the abdominal cavity by the contraction of the

muscles forming its walls and the consequent compression

of the contained viscera. They maj^ be divided into

those that act suddenly, and those that act slowly.

Amongst the former may be mentioned sudden and
violent exertions, straining at stool, lifting heavy weights,

&c. Amongst the latter, continual straining, as from
stricture of the urethra, enlarged prostate, phimosis or a

narrow meatvis, constant coughing occasioned by chi-onic

bronchitis and emphysema, &c.

Anatojit of heexia.—As the viscus is protruded

through the abdominal or pelvic parietes, whether at one

of the so-called rings or elsewhere, it generally forces that

portion of the parietal peritoneum which lies over the

aperture before it in the form of a pouch. When it

escapes at the internal inguinal ring, however, instead of

thus protruding the peritoneimi in front of it, it may
pass into the tubular prolongation of peritoneimi which

naturally descends in front of the testicle in the foBtus,

and which from some cause has remained unobliterated.

The pouch of peritonciun in -«-hich the ])rotruded viscus is

thus enclosed is called the sac. In the former case it is

spoken of as an acquired, in the latter as a congenital sac.

In some foi-nis of c;ecal hernia the sac may be incomplete,

i.e., the viscus may be only covered by peritoneum in

front, and in contact with the tissues behind ; and in dia-

])hragmatic hernia, and in hernia following a wound of

the abdominal walls where there is no parietal peritoneum

covering the aperture, there will bo no sac. The pro-

truded viscus oiu'loscd in its ]ieritoneal sac fonns a

swelling surroiuidi'd by the tissues of the part into whicli

it has es(;aped. The tissues superficial to it, i.e., between

the sac and the skin, form what are called its coverings.

We have to consider, therefore, 1, the sac, 2, its contents,

and .'5, its coverings.
1. The sac is sa'id to consist of a body, neck and mouth,

terms which sufficiently explain themselves.^ It is at first

tliiu and inembraneous, resembbng the peritoneum ;
but
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in old liermte may become thickened and indurated, or

else, as for example in umbilical hernia, attenuated or m
places absorbed. It is usually globular or pyriform, but

may take almost any shape. Thus it may be fusifonn,

hoiu'-glass-like, or divided by adhesions into two parts,

the lower part, perhaps, containing fluid and forming

what is known as a hydrocele of the sac. The neck is at

first generally slightly puckered, but as the result of

inflammatory consolidation becomes in old heruise smooth,

thickened, and often indurated. The mouth may be wide

and expanded, or, in the case of congenital hernifG, in

which the neck is frequently elongated, narrow and

contracted.

2. The contents of the sac may be intestine alone {entero-

cele) ; or omentum alone {epiplocele) ; or both, the omentum
then generally descending in front of the intestine {enfero-

epiplocele\ or more rarely the intestine in front of the

omentum {epiplo-enterocele). In exceptional instances the

bladder, the ovaries, and other of the abdominal or pelvic

viscera, have been met with in the sac. The small

intestine, and especially a portion of the lower three feet

of the ileum, most frequently escape. When the large

intestine descends it is generally the cascum; but any

portion of the small or large may do so. There may be

but a small knuckle of intestine in the sac, or a part only

of its calibre; but when once a portion has descended

there is generally a tendency for more to follow, and in

old hernif© to the extent of several inches or even feet.

The protruded intestine and mesentery in long-standing

cases become hj^ervascular and thickened, and the

omentum hypertrophied and matted together.
_
A small

quantity of serous fluid is also generally found in the sac,

and in rare instances loose or attached fibrinous bodies

somewhat similar to those met with in bursce. Where
the neck of the sac has become obliterated by the long

wearing of a truss, the sack has been found filled entirely

with serous fluid, thus forming a cyst.

3. The coverings of the sac necessarily vary according to

the situation of the hernia. They will be enumerated

under each special form, and little more need be said

about them here further than that they often become
thickened, blended together, thinned, or absorbed, so

that in actual practice they cannot always be demon-
strated.

The conditions of a hebnia.—A hernia may be : (1)

w. IT TT
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reducible; (2) irrnducibln
; (:]) strangiilated ; (1) in-

carcerated, and (5) inflamed.

1. A REDUCIBLE HERNIA is One that can be returned
into the abdominal cavity

;
i.e., it either goes back when

the i^atient lies down ; or it can be made to do so b j- th' •

patient himself, or by the Snrgeou making pressure upon
it in a suitable direction. The sac, except perhaps in

Fig. 244.—Spica bandage for the groin. (Bryant's Surgery.)

quite recent cases, cannot be put back into the abdomen
in consequence of its adhesions to the surrmmding tissues,

but remains empty in situ.

Hymptoms.—At first tliere maj' be a mere fulness or ]n'o-

trusion, commonly at one of the abdominal rings ; the pro-
trusion becomes more prominent when the patient stands
up, strains, or coughs, but it completely disappears on lii>

lying down. If neglected, it gradually increases in size

forming a prominent non-translucent swelling, in which a

distinct impulse is felt on coughing. If the hernia contains

intestine (entcrocele), it will be tense and elastic, and reso-

nant on percussion ; whilst a peculiar gurgling is heard
from the di.splacement of gas and fluid on returning it into

the abdomen. If on the contrary it contains omentum (cpi-

jdacdc), it will be dull to jiercussion, doughy and inelastic, or

hard and resisting, and lobulated, whilst the characteristic

gurgling is not heard on returning it into the abdomen.
The diarjxosis will bo given inulcr tlie head of Special

l[crviti\ iis it is from other diseases of each special region
that a diagnosis lias to be made.

'rill' Iri'dtinod may be ]ialliativc or radical. The y'('//«'o-
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live treatment consists in reducing tlie hernia and applying

a pad and spica bandage (Fig. 244), till a truss can be pro-

cured. The form of truss will vary according to the

position, size, &c., of the hernia. Eig. 245 is an inguinal

Fiii. 245.—Inguiucil truss. Vm. 246.—Femoral truss.

truss of the ordinary shape, and may be distinguished

from a femoral (Fig. 246), by the pad of the latter being
placed more vertically. Fig. 247 is an umbilical truss.

In measuring for a truss the following notes should
be taken and sent to the

maker :— 1. The dimen-
sions round the pelvis mid-

way between the crest of

the ilium and the great

trochanter. 2. The kind

of hernia. 3. The side on
which it is situated. 4.

The size of the ring. o.

The age and sex of the
247.-Umbilicaltruss.

patient, (j. ihe strength

of the spring ret[uired.

The truss should be worn constantly, and never on any
excuse left off. A lighter truss may be provided for

the night, and one covered with india-rubber or made
of vulcanite for the bath. The radical treatment consists

in T'educing the hernia, and in some way obliterating the

sac and closing the ring. In young children the wearing
of a tmss may do this, but in older children, and in

adults, the ring is then usually too large and otherwise

U u 2
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altered for the hernia to be thus cured, and some further

procedure, if thought advisable, must be undertaken. Of
the various methods that have been proposed, those of

Wood, Spanton, Warren, and Banks, are, perhaps, the
most in A-ogue at the present time. Briefly, 1, Wood's
consists in freeing the sac from its scrotal connections,
invaginating it into the inguinal canal, and then sub-
cutaneously sewing the canal, ring, and sac together.

In Spanton's, the sac is also invaginated, but the con-
solidation of the parts is effected by twisting them toge-

ther by an instrument shaped something like a cork-screw
which is introduced subcutaneously, and left in situ for a

week or ten days, or until sufficient inflammation has
been set up to glue the parts together. 3. Warren and
Heaton, amongst others in America, have revived the

method of oblitei'ating the sac bj^ injections. 4. Banks'
method consists in cutting awaj^ the sac after ligatiu-e of

its neck, and then sewing up the ring. Ligature and
excision of the sac is applicable to femoral and umbilical

as well as to inguinal hernia. In femoral hernia, how-
ever, the ring is too unjaelding to admit of its being

closed by suture.

2. An irreducible herxia is one that cannot be
returned into the abdomen.
The causes of the irreducibility, which are many, may

be conveniently classified according as the imjiediment to

the return of the contents of the sac exists:— 1. Ouiside

the sac, from inflammatory thickening and contraction of

the tissues forming the ring or other aperture through
which the hernia has escaped. 2. /«. the sac walls, from
inflammatorj^ thickening and contraction, and elongation

of the neck of the sac. 3. [nsiilc the sac, from («), the great

bullc of the intestine or omentum due to increased growth
subse([uont to their descent; {li), constriction of the omen-
tum at the situation of the ring and expansion of the

lower part
;

(c), adliesion of the intestine or omentum to

the sac, or to one another
;

(c/), bands of adliesions stretch-

ing across the sac and so confining a loop of intestine or

knuckle of omentum ; (c), a collection of fluid in tlie sac ;

(./'), a portion of intestine having descended uncovered with

ixu'itoneum on one asjiect, the uncovered portion forming
adhesions witli the tissues around it wliere the sac is

absent.

The sijviptnms ai'e siniilar to those of the reducible fonn,

.save that tlio hernia cannot bo completely reduced. Thus.
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tliere is impulse on coughing, non-trauslucency, and

when it contains intestine, giu-gling on handling, and

resonance on percussion. It is, moreover, often attended

with dragging or colicky pains and dyspeptic symptoms.

When its contents are both intestine and ornentum, the

intestine can sometimes be returned. A consideration of

the above signs should serve to distinguish it
_
from a

hydrocele extending high up the cord with which it is

perhaps most likely to be confounded.

Treatment.—An'ivveducihle hernia often attains a large

size, and is not only on this account a constant source

of annoyance to the patient, but is also one of danger as

there is always a risk of its

becoming obstructed, strangu-

lated, or inflamed, or ruptured

by accidental blows, etc. The
treatment may be directed to

one of two ends : 1 , to protect

it from injiu'y and prevent it

from getting bigger by the de-

scent of moi'e intestine or

omentum ; and, 2, if possible,

to render it reducible. For the
p^^, 948.-Bag truss for

first purpose the patient should
in-ecUicible hernia,

wear a bag truss (Fig- 248),

or the lace-up truss. Trusses

are often difficult to adjust. Under such circumstances

a cast of the parts should be taken in plaster of

Taris, and to this any instrument-maker can then

accurately mould the truss. When the patient will

submit, an attempt may be made to convert the hernia

into a reducible one ; and if persevered in will frequently,

especially in recent hernite, be successful. The patient

should maintain the horizontal position, the diet should

be restricted, saline purgatives given, and ice occasionally

applied to the part. The treatment will, of course, only

be successful where the irreducibility depends upon
removable causes, such as an increase in the bulk of the

omentum or intestine. Where it is due to adhesions and

the like, it cannot obviously be cured in this way. The

question of an o])eration for a radical cure may then be

raised.

3. Strangulated hernia.—This form of hernia is

one in which the protruded portion of intestine or omen-
tum is so tightly gripped, that not only is its return into
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the abdomen prevented, bnt the circulatiou through its
blood-vessels is so impeded, that congestion, followed hv
inflammation and gangrene, speedil3' ensues, it the .'strangu-
lation is not soon relieved.

Causes.— l. The .sudden forcing of intestine or omentum
through a ring or aperture so small that it is tightly
gripped from the moment of its descent. This is u.sually
the cause of strangulation in a recent hernia or in an old
hernia which has suddenly descended through the patient's
neglect to put on his truss. 2. The increase of liulk in the
hernia subsequent to its descent, and its comsequent
constriction where it passes through the aperture or ring.
This IS usually the cause of strangulation in in-educible
hernia, or in herniie that have not been kept up by a
truss. Such an increa.se in bulk may be induced by:
(o), the sudden protrusion of a fre.sh portion of omentum
or intestine on the top of that ah-eady down; {b), the
swelling of the intestine from catarrhal" inflammation of
the mucous membrane, or from its becoming obstructed
by fseces or flatus ; and (c), congestion and inflammation
of the omentum.
The seat of constriction, or as it is technically called

the stricture, is generally either (1), onfsirlc 'the sac,
i.e., at one of the tendinous rings, or other aperture
through which the hernia has passed; or (2), in the
neck of the sac itself; whilst (3), in veiy rare instances,
it may be inside the sac, the intestine having slipped
through a hole in the omentum, or become entangled by
a band of adhesions.
Mechanism of strangulation. —The compression of the

veins at the seat of stricture impedes the return of venous
blood from the protruded portion of intestine or omentum,
and congestion followed by inflammation and gangrene
ensues more or less quickly accoixling to the completeness
of the obstruction. The congestion, moreover, induces
paralysis of the muscular coat and consequent cessation of
its peristaltic action and the onward flow of the intestinal
contents. J-'or strangulation to occur it is not necessary
for the whole circumference of the bowel to be included
in the stricture. An inclusion of only a .small jiorlion of
its circumference (/.vY/rr'.s hernia), in" consequence of the
venous congestion and sub.sequent inflammation which it

induces, is .sunicient. Indeed, .sym])toms of .strangulation
are said to occur when onientuni only is contained in the
hernia, a fact somewhat difficult to explain, as constriction
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of omentum by a tight ligature certainly gives rise_ to no

^rptom It IS possible that in these cases the signs of

strano-ulation have depended on reflex irritation of the

?rntal nerves, or on I small knuckle of m estme having

been strangulated at the neck of the sac and slipped

back unpe?ceived. That strangulation P^;?^;^;^^

severe impression on the nerves, is evidenced by the pam

XteTto the lunbilicus, and by the general nervous

"^"pSlogical condition, of the strangnlated part.^When

the constriction is very tight, the circulation may be

completely arrested, and gangrene ensue m a few houi s

But^as a mle the arrest is only partial, and the gangrene

is preceded by congestion and "^^1^™^^^^°^-

intestine at first appears red and, perhaps, slightly

swollen! but not otherwise altered; whilst clear serous

fluid in greater or less quantity is poured out between it

and the sac. It next assumes a mulberry colom-, and as

the congestion increases it becomes darker and darker

and finaUy black or ash-grey. At the saine time it

becomes move swollen, and loses its bright shmmg

appearance, becoming sticky, then doughy m consistency

and pitting on pressure, whilst the fluid gets darker and

tui-bid, and feculent in odour ;
finally the intestine

sloughs, and its contents are extrayasated into the sac.

Slou-hing or ulceration frequently begins at the seat oi

stricture, and in the mucous coat,_ where, even at an

early stage, an impression of the stricture is often seen.

The omentum undergoes similar changes passing gra-

dually into a state of gangrene. The intestine above the

strangulated portion for a variable distance is congested

and distended with fa3cal matter, whilst that below is

empty and contracted but otherwise natural.
_

Simul-

taneously with these changes a local peritonitis is set up

about the neck of the sac, gluing the intestine to the peri-

toneum, so that as a rule there is no extravasation into

the peritoneal cavity. The sac becomes inflamed, a Ifecal

abscess is formed, and, if the patient survives, opens on

the surface, leaving him with a ftecal fistula, in other

cases general peritonitis supervenes, or the intestine gives

way above th^; stricture and so peritonitis results.

The symptoms arc local and gonoral. Local, symptoms.—

The hernia, if previously rednciblo,_ is no longer so
;

it

becomes tender or painful on handhng, tense and often

tympanitic; and the Imindse on cough nxj is lost, iam
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may be present in the hernia, but is generally referred to
the region of the umbilicus. The skin is usually natural,
but where gangrene has occurred, it may become mottled,
or brick-dust red, and emphysematous, and exhale a
faecal odour. Cessation of pain may then occur, but is a
delusive sign. The general symptoms are those of intes-
tinal

_
obstruction, the two chief being vomiting and

constipation. The vomiting is of a peculiar gushing cha-
racter, with little or no retching. The vomit at fii-st

consists of the contents of the stomach, but soon becomes
bile-stamed, and finally fa3cal, i.e., thin and brownish-
yellow, with a distinct odour of fteces. The constipation
IS complete (except in Littre's hernia), flatus not even
passing, although at first the contents of the large intestine
may be voided, either naturally or by an enema. The
face becomes pinched and anxious, the pulse small and
wiry, the tongue furred and brown, and if strangulation
IS not relieved, the patient may die of collapse, general
peritonitis, or exhaustion from constant vomiting. Very
occasionally a fascal abscess may form and the patient
recover with a fa3cal fistula. Space will not permit of a
description of the variations in the symptoms that may
be met with, and it must suffice to say that as a rule
in yoimg patients with recent hernia they are more
acute, and call more imperatively for immediate relief
than in older patients, the subjects of ii'reducible hernia
of long standing in whom they assume a more chi-onic
character.

Treatment.—It cannot be too strongly impressed on the
mind of the student that it is of vital importance to
release the strangulated intestine ; that this as a rule
admits of no delay ; that every horn- adds to the danger

;

that the result of the case will depend to a great extent
upon the length of time the strangulation has existed ;

that purgatives for overcoming the obstruction are not
only useless, but absolutely injui-ious; and that pro-
longed and forcible attempts to return the bowel by the
taxis are unjustifiable and wholly to be condemned.
What should bo done, therefore, in a case of strangulated
hernia ? The taxis should as a rule be applied for a few
minutes; if this is unsuccessful tlie patient may in some
forms oF inguinal hernia be jilaced in a warui bath for
twenty minutes, and another attempt then made to return
the bowid. Tliis failing, he should be placed under an
auLt^sthetic, and should the bowel then not slip back
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readily ou again gently trying the taxis, the operation

for dividing the stricture should at once he proceeded watti

before he is allowed to recover from the auEesthetic.
_
it

the Surgeon is not prepared for the operation, or requires

help, a full dose of opium should in the meantime be

o-iven, and ice, if at hand, or warmth in the form of a

large poultice, be apphed to the tumour. But it is better

not to attempt the reduction under an antesthetic till

prepared to proceed with the operation. We have then to

consider the method of applying the taxis, the cases in

which it should not be used, the cases suitable for the hot

bath, and the operation of herniotomy. ,• i
•

y/,g taxis—The method of applying the taxis, Avhich la

merely the technical term given to the various manipula-

tions used in retuiming the hernia into the abdomen, can

only be learned by practice. The pelvis should be slightly

raised, and the thi'gh in femoral hernia flexed and adducted

so as to relax as much as possible the constricting ring.

With one hand, slightly raise the hernia, and grasp it

gently so that some of the flatus or fluid may be squeezed

out and the bulk lessened. With the finger and thumb of

the other hand, gently compress the neck laterally to pre-

vent its bulging over the margin of the ring, and at the

same time draw the hernia a little downwards to dis-

engage its neck. The pressure should be applied steadily,

not spasmodically, and its direction varied according to

the kind of hernia. No violence should be used, and if

after a few minutes the intestine does not slip back with

the characteristic rush, further attempts should not be

made. Violent or prolonged efforts are strongly to be

condemned, as not only are they unlikely to be successful,

but may lead to the rupture of the intestine, or stopping

short of this may cause so much bruising, ecchymosis, or

inflammation, that they jeopardize its recovery after ope-

ration. How long should the taxis be applied ? Certainly

not more than ten minutes at the outside. The length of

time, however, may vary in different hernite. lioughly

it may be given at about two minutes for a small tight

femoral hernia, and five minutes for a large femoral,

inguinal, or uniliilical hernia. It should be remembered

that the taxis is more successful in recent than in old

femoral hernite; in inguinal than in femoral, and espe-

cially in old inguinal under chloroform ; and that when
successful it is the safest method of overcoming the

strangulation. The taxis should not bo applied— 1, when
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other Siirgeous have abeady employed it i'or long jieriods ;

2, when the hernia is very tense, tender, or inflamed

;

3, in femoral hernia where ftecal vomiting has existed for
some time, or where hiccough has su]»ervened ;—in short,
whenever it aj^pears questionable whether the intestine has
not passed into a condition beyond recovery, or whether
actual gangrene has not taken place.
The hot hath is more likely to succeed in acute than in

chronic cases, and in young muscular patients, and in
inguinal herni;TP. It should not, as a rule, be given to
the old or feeble, as it has a tendency to induce faint-
ness, and renders them liable to take cold. Little can
be expected from it in femoral hernia on accotint of the
fibrous and unyielding nature of the ring.

The operation.—Herniotomy or kelofomy has for its

object— ], the liberation of the strangulated intestine or
omentum by dividing the strictiu'e, and 2, the returning

Fk!. 249.—Cooper's lieniia knife.

it into the abdomen if projjer or possible. The parts
having been shaved and thoroughly cleansed with soap
and water and syringed with some antiseptic lotion, an
incision should be made over the sac in the long axis of
the tumour, and its coverings carefully and successively
divided till the sac is exjiosed, any bleeding vessels being
tied. The sac may be known by the arborescent arrange-
ment of its vessels, its tenseness and smoothness, and
when thin by intestine, omentum, or fluid being seen
through it. It may further be distinguished from the
intestine by the sliining appearance of the latter, by the
cii'cular ari'angcmcnt of the intestinal vessels, and by a
little fluid usually escaping when the sac is opened. If

still in doubt, the questionable structure should be picked
up with the thumb and fore-finger if not too tense, when,
if it is sac, the intestine will be felt to slip away. If it is

the Sui'geon's intention to attcm]it to return the hernia
without o])(!ning tlio .sac, the neck should be fully ex-

liosed, and the linger-nail having been inserted beneath
any tense band that can bo felt, this shoxild be divided by
the hernia knife (Fig. 249). As .small a notch as possible

compatible with the easy return of the hernia should be
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made; indeed it is better to muko two or three slight

notches than one hirge one. Gentle pressure should now

be made upon the hernia to see if it can be returned.

Should it slip back, the Surgeon's object has been attamed.

The neck of the sac may then be ligatured, the rest of the

sac cut away, the ring sewn up, the wound brought to-

gether with sutures, dressed, and a spica bandage applied.

But the hernia cannot always thus be reduced ;
and fur-

ther, it is not always proper to attempt it. Under such

circumstances the sac must be opened. Before describing

the method of doing this, let us consider the conditions

that should guide us in the matter. Broadly it_ may be

said that whenever it is right to apply the taxis before

operation, it is also right to try and retmn the hernia

without opening the sac ; and conversely that when the

taxis is considered unjustifiable, it is also unjustifiable

not to open the sac. The sac then should be opoiied

1. When the strictiu-e is at the neck and the hernia can-

not be reduced without opening it. 2. When the hernia

is known to be irreducible, or only partially reducible.

3. When any doubt exists as to the condition of the intes-

tine. 4. AVhen the symptoms point to gangrene having

already occurred, o. When rupture of the intestine is

suspected from the hernia having suddenly collapsed or

yielded imaccompanied by signs of reduction. G. When
it is thought that the hernia has been displaced or reduced

en masse. It need hardly be said that in opening the sac,

as in so doing the peritoneal cavity and the intestine or

omentum is exposed, the risks of the operation are some-

what increased, although these have been greatly lessened

by the advances in modern surgery. Haying determined,

therefore, to open the sac, every antiseptic precaution in

the widest sense of the term should be taken. All bleed-

ing should be stopped, the parts thoroughly cleansed with

carbohc lotion, the Surgeon's hands and his assistant's

cleansed from blood, and the instruments the same. A
piece of the sac should be nipped up with the forceps, and

nicked with the blade of the knife held on the flat. If too

tense to allow of this, it must be cautiously scratched

through with the point of a knife. As a rule there is no

danger of injuring the intestine, as some lluid generally

exi.sts between the sac and its contents. The sac, how-
over, should always be opened with care, as the intestine

may be in contact with it. If omentum is seen shining

through the sac, it should be opened opposite that spot.
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The character of the fluid which escapes is a good criteriou
oi the couditiou of the parts. If pale and serous, the in-
dication IS good

; if blood-stained and turbid or ftecal in
odoiu-, bad. A director should now be passed through the
small opening, and the sac laid open, the fluid absorbed
by sponges to prevent it running into the abdomen, and
the contents examined. If only omentum presents, this
should be gently unravelled to search for intestine, a small
knuckle of which will often be found near the neck of the
sac. The questions will now arise what shall be done
with the intestine, what with the omentum ? Shall they,
or can they be returned ? shall the omentum be cut off 'r

shall the stricture be divided ?

Treatment of the intestine.~li the intestine is merely
congested and claret-coloui-ed but still shining and the
fluid in the sac is of a serous character there can be no
question of replacing it in the abdomen ; or if it is already
gangrenous (a condition that may be known by its ash-
grey colour, loss of elasticity and not bleeding if pricked),
there can be no question oii^the other hand of leaving it
where it is or of cutting it away. Again, if it is adherent
to the sac the adhesions when soft and recent may be
gently broken down with the finger and the intestine re-
tui-ned unless such is contra-indicated from other causes

;

or when the adhesions are old and fibrous, they may be
cut through and ligatured, and the intestine also returned;
but when they are thick and fleshy, the intestine must be
left m the sac, as any attempt to break them down would
probably lead to the tearing of its walls. In cases as the
above the treatment is clear ; but when the intestine is
black, ecchymosed, flaccid, sticky, or coated with Ijmiph,
it becomes an anxious moment for the Surgeon to "decide
what to do with it, and much must be left to his own
judgment in each individual case. As a general rule it

may be said that when only a small knuckle of intestine
is i>roseiit, and although black has not lost its shining
colour, it should be replaced just within the ring, so tliat

if it gives wa,y the fajcal contents may escape externally ;

but that when the intestine is ecchymosod, flaccid, &.Q..

and especially when a largo coil is present it should be
left in the sue. Some Sui'geons, howovei-, if in doubt
always h^ave tlio intestine in the sac and further draw
down the looji to see if ulceration has occurred at the
seat of constriction, when if such is the case they do not
return it. Under these circumstances it is the i)ractice of
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some to stitch the bowel to the parietal peritoneum, so as

to leave the most doubtful part in the centre of the ring

of sutures. If the gut gives way the freces will then pass

outwards. If the injured part recovers the gut will be

left adherent by one surface to the inside of the abdominal

wall. If the gut is clearly gangrenous and distended, it

should be opened ; or if extensively gangrenous, the dead

portion cut away and the open ends of the gut stitched to

the wound. Cuttiug out the gangrenous portion, uniting

the intestine above and below, and then returning it, is a

procedure that can only be called for in the most excep-

tional cases. The coats are already inflamed and softened

and theii- vitality is lowered, while the upper portion is

distended with thecal matter and the lower contracted

;

the patient's condition, moreover, is unfavourable for

operation. Should the intestine be accidentally wounded

either in opening the sac, or, as more commonly happens,

in dividing the stricture, the edges of the wound should

be united in the way described at p. -ill.

Treatment of vvientum.—When small in amount, recently

protruded, and only slightly congested, the omentum
should be returned. When large in amount, thickened,

inflamed, or gangrenous, it should be ligatui'ed, cut oi¥,

and the stump retiu-ned into the abdomen. Carbolized

silk is the best material for ligatui-ing the omentum. Cat-

gut is unreliable, and has been followed by hsemorrhage.

The ligature should be tied very tightly to prevent it

slipping, the pedicle, if necessary, being gently pulled

down to ensure its aj^plication at a healthy spot. When
the omentum forms a large mass it should be

_

carefully

unravelled to determine the absence of intestine in its

midst, and then tied in separate portions. Ligature of

the vessels separately is unsafe, as some may be missed,

and hajmorrhage occur- into the peritoneal cavity. The

carboUzed silk ligatui'es should be cut off short and

returned with the omentum. They become encysted and

cause no irritation. If the omentum is aclherent to the

intestine it may be gently separated from it or returned

with the intestine. If adherent to the sac it may be

separated and returned or removed with the latter.

Division of the stricture at the neck of the sac.—Pass the

index finger gently between the intestine and the sac, or

if the omentum is spread out between the intestine and

the sac (forming the so-called omental sac) between the

intestine and omentum. The strictiu-e having been dis-
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covered insinuate the finger-nail gentlj- under it, and the
intestine being held aside by the other fingers or by an
assistant, pass the hernia knife, held with its blade on the
flat and protected by the pulp of the finger, beneath the
stricture, turn its cutting edge towards the stricture, and
notch the latter in one or more places by gently depressing
the handle. The direction in which the notch should be
made will depend upon the situation of the hernia; in
extent it should be as limited as possible. The Surgeon, as
a rule, will do better to employ his finger than the c2i-ector,
as there is much less risk of wounding the intestine, but
if a cljrector is used it should be broad and flat (Fig. 2.3U).
If it is found that the stricture is not sufficiently divided
to allow the intestine to slip back on being manipidated

Fig. 250.—Wormald's hernia Jireotor.

with the fingers, a second notch should be made. But if
the intestine does not then retui-n easily the sti-ictm-e
shoiild be divided again, as no force must be used. "Where
the intestine is gangrenous it is, as a rule, better to sbghtlv
notch the stricture, taking care, however, to chsturb as
little as possible the adhesions that have formed between
the intestine and the neck of the sac, as it is upon these
cutting off, as they do, the general peritoneal cavity from
the sac that the patient's safety depends. The divi-sion
here is not practised for the pui'pose of relieving the
strangulation, as the bowel is already dead ; but for the
purpose of allovdng the contents of the bowel above the
gangrenous part to escape externally.

Treatment of Hie soc—The next question that arises is
what should be done with the sac ? ]\[y own practice
has been, unless otherwise contra indieatcd. to dissect u]i
the sac, apply a stout catgut ligature to its neck, and cut
the body of the sac away. In iiii/uimi/ hernia the rino-
may then be brought together with kangaroo-tail tendom
carbolized silk or silver sutiu'cs, a drainage-tube placed
in the wound, and the latter closed. In Jhnoml hernia
the parts are so rigid that they cannot well be lirouglit
together. In nmhilinil hernia the sac with tlie redundant
integunients in;iy be removed, and (lie wound uniU'd witli
the ])eritoneal surfaces in contact by drop and superficial
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sutures. Many, however, prefer simply to leave the sac

in situ, merely uniting the wound, and applying a pad.

The sac shoidd not be ligatured and cut off 1. When the

patient is weak or collapsed, and it is desirable to complete

the operation with as little delay as possible. 2. When
the sac is acutely intlaniod. 3. AVhen the intestine is in

that doubtful conihtion that it has only been placi-d just

within the ring. 4. When the abdomen contains much
serous fliud, or peritonitis is present.

After-treatment.—The wound should be dusted with

iodoform, dressed antiseptically, and a spica bandage

appUed. Half a grain of morphia may then be injected

subcutaneously, or a full dose of opium given by the

mouth, and the patient subseciuently kept under the

influence of the drug, in order to place the intestine at

rest till it has had time to recover from the effects of the

inflammation. To further insure rest some wash out the

stomach with the stomach-pump. With the same end in

view no noui'ishmeut should be given by the mouth for

the first day or two, but ice in small ciuantities may be

sucked to relieve thirst and allay any tendency to vomit,

and nutiient suppositories or nutrient enemata after the

first twelve hom-s may be given l)y the rectum. Subse-

quently milk in small quantities at a time may be taken

by the mouth, then, in addition, beef-tea; l)ut no solid

food should be allowed till the bowels have acted. This

they should be permitted to do spontaneously, as no

harm will ensue should they continue confined for ten

days or more. If at the end of tliis time any chstention

or uncomfortable sensations are experienced, an enema
may be given. Such, however, in my experience is

seldom reqidi-ed.

Conditions that may give rise to a continuance of the

symptoms of straiujulation after the taxis or herniotomy.—
As a rule the symptoms of strangulation cease immediatelj'-

or soon after the successful application of the taxis, or

the operation for the division of the stricture. Should they

persist, they may depend on— 1. The effect of the autes-

thetic. 2. l-'ara'lysis of the muscular coat of the intes-

tine. 3. The presenc(j of another hernia. 4. The dis-

placement of the hernia, or reduction en masse. 5. The
gut becoming gangrenous and giving way. 6. Enteritis

or peritonitis. 7 . Internal strangulation of the intestine.

If the per.sistonce of the symptoms is due to the anaes-

thetic they will usually pass off in a few hours. The
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vomiting, moreover, is usually attended with mufh retch-
ing, and is not of that gushing nature characteristic ol
strangulation of tho bowol. If due to paralysis of the
muscular coat of the intestine, the symptoms will also,

as a rule, gradually cease under the influence of opium.
Shovild they not do so, however, a careful search should bo
made, if this has not already been done, for another hernia,
and if one is discovered and appears strangulated, it should
be explored. If no other hernia exists the continuance
of the symptoms may be due to the hernia not having
been properly reduced, to peritonitis, to the persistence
of the paralj^sis of the muscular coat of the gut, or to
internal strangulation. If, therefore, the hernia is

reported not to have slipped back with the usual gurgle,
or there is some fulness felt about the hernial ring, the
ring must be cut down upon and explored, or the wound,
if an operation has been j^erformed, opened up. It may
then be found {ct) that the hernia has been reduced en

masse, i.e., that the hernia, along with the sac, has been
forced between the fascia transversalis and the perito-

neum, a condition most frequentlj' met with when the
hernia is femoral ; (&) that the neck of the sac has become
detached, the intestine remaining strangulated

; (c) that
the posterior part of the sac has been rent and the
hernia, still strangulated at the neck, forced into the
sab-serous connective tissue ; or (d) that the hernia has
j^assed into a pouch at the neck of the sac instead of into

the peritoneal cavity. Uuder any of the above circum-
stances the sac should be drawn down, the condition

causing the strangulation accuratelj- ascertained, the
stricture, wherever situated, divided, and the intestine

returned into the peritoneal cavity- Peritonitis following

tho reduction of a hernia may bo known by the signs

already given at page 4l;3, and should be treated as there

indicated. Persistent paralj'sis of the muscular coat, or

the existence of internal strangulation, may bo sns])ccted

when along with tlie continuance of the sym])toms of

strangulation of the bowel the signs of the other condi-

tions that may give rise to such symptoms, are absent.

Should tho paralysis not pass off under the inlluence of

time and opium, an enema, or oven a piirgativo may. in

some cases, bo useful to rouso tho intestine to action,

whilst, in other instances, it may beeouio necessary to

explore the abdomen, open the intestine above the para-

lyzed part and suture it to tho wound in Iho parietes.



INFLAMED HERXIA. 673

Internal strangulation should be treated as described

under Laparotomy.
Prognosis.—The jn-ognosis in a case of strangiilated

hernia will depend on the length of time the hernia has

been strangulated, the tightness of the
^

strictiu-e, the

presence or absence of gangrene or peritonitis before the

operation , the amount of bruising inflicted on the gut by

the taxis, the degree of exposure and manipulation to

which the gut is subjected during the operation, and the

general condition of the patient. Moreover, the prognosis

is graver in a small femoral hernia, and in a hernia which

has recently come down (inasmuch as in these the con-

striction is usually tight), than in an oblique inguinal

hernia, or a hernia of long standing, in which the con-

striction is usually much less.

4. Obstructed or incarcerated hernia.—These

terms are generally applied synonymously to an irreducible

hernia in which the protruded intestine has become ob-

structed by a collection of undigested food, foreign bodies,

as cherry-stones, &c. The hernia is most frequently met
with in old people, and if neglected, is apt to become
strangulated or inflamed. Symptoms.—As in strangula-

tion, there may be constipation, colicky pains, nausea, and

perhaps vomiting ; but the local signs of strangulation are

less marked. Thus, there may be little or no local pain and
no tension in the sac, though, at times, it may become
distended and larger than before the incarceration occurred.

The impulse on cough may still be present, and hard

isecal masses may, perhaps, be felt. The symptoms, how-
ever, may gradually merge into those of strangulation,

and it is often difficult to distinguish mere obstruction

from strangulation, especially when the former is asso-

ciated with some inflammation of the sac. "When in

doubt the case should be treated like one of strangulated

hernia. Treatment.—A purgative enema, rest in the recum-

bent position, warmth or ice to the part, and restriction of

diet should be prescribed. When there is no vomiting, a

brisk purge is often successful, but before giving such the

Surgeon should thoroughly assure himself that strangula-

tion does not exist. The application of the taxis is advised

by some, and doubtless, in some instances, the intestine

may bo emptied of its contents by this means. It should

be remembered, however, that its use is not unattended
with risk.

<j. Inflamed hernia.—^In this condition tlio sac

X X
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and to some extent its contents are inflamed. Inflamma-
tion is most common in small in-educible epiploceles,

and is generally the result of injury, the pressm-e of a

badly-fitting ti'uss, or of violent exercise. If neglected

the hernia is apt to pass into a condition of strangulation.

The local »ym])toms resemble those of a strangulated

hernia, but the imi^vilse on cough is not absent, though it

may be less marked than in a hernia in its ordinary' state,

and there is not so much tension in the sac as when stran-

gulation exists. The parts are hot, tender, and cedema-
tous, and there may be feverish symjitoms, vomiting, and
constipation. The vomit consists, however, only of the

contents of the stomach and is not fa?cal, the constipation

is seldom complete, and flatus will usually pass.

Treatment.—An icebag should be applied over the

hernia, and the patient placed in the recumbent position,

with the i^arts as much as possible relaxed. The diet

should be restricted to small quantities of milk and beef-

tea, and opium administered in small doses. When all

signs of inflammation have subsided an enema may be

given if the bowels do not act spontaneouslj-. Should
the inflammation run into strangulation, herniotomy must
be performed

;
whilst, should suppuration, a verj' rare

event, occur, the pus must be let out by a free incision.

F(vcal fistula and artificial anus after operation for stran-

gulated hernia.—Fsecal flstula is due to ulceration of the

mucous membrane at the seat of stricture, and subsequent

perforation of the bowel ; artificial anus to the gangrene

of a considerable portion of the strangulated bowel. In

both, adhesions form between the serous coat of the intes-

tine and the parietal peritoneimi, and in this way prevent

the extravasation of fteces into the general peritoneal

cavity; but in the fcecal fistula the perforation of the

bowel being small, most of the f?ocal contents are passed

per anum
;
whereas, in artificial an\is, the whole escape

externally and the intestine below .shrinks and becomes

more or less atrophied. In frccal fistula only a fistulous

D.perturo discharging ffoces is present ; in artificial_ anus

the openings of the upper and lower portions of the intes-

tine can generally bo seen. The upi)er opening may be

known by its larger .size, redder colour, and uy faeces

issuing fi-oni it, whilst at times its mucous membrane
may be jirolapsed.

Treatment.—A fa:>cal fistula will, as a rule, close spon-

taneously, and beyond keeping the parts clean, nothing is
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generally reqiiired. In artificial anus the spur-like pro-
cess or eperon formed by the projecting forwards of the

posterior wall of the bowel by the coils of intestine which
lie in the angle between the upper and lower portions of

the intestine, may have first to be destroyed by Dupuy-
tren's enterotome, and the lumen of the bowel being thus
restored, the artificial anus may be closed by a plastic

operation, or the walls of the bowel united by suture. The
Sui'geon, however, should not be in too great haste to

emjalo}' the enterotome, as in the course of time, in con-
sequence of the di-agging of the mesentery, the spur-like

process may become gradually retracted, and the two
portions of intestine, instead of lying parallel, may be
drawn to more or less of an angle with each other. In
this way the lumen of the tube may become gradually
restored, and the fasces again pass down the lower tube.
A plastic operation will then only berecjuired to close the
external opening, if indeed this does not heal sponta-
neously as in ftecal fistula.

Hpecial E'ernice.

The three most common forms of hernia are :—the
inguinal, the femoral, and the umbilical. Of the rarer
forms may be mentioned the obturator, the ventral , the
epigastric, the diaphragmatic, the lumbar, the ischiatic,

the perinteal, the vaginal, and the rectal.

LsTGUlNAX, HERNIA is one which escapes into or through
the inguinal canal. Of this form there are two chief
varieties, the oblique or external, and the direct or
internal.

The oblique or extern^vl variety is so called because
it descends obliquely through the inguinal canal, and leaves
the abdomen external to the deep epigastric artery. The
hernia enters the canal by the internal abdominal ring,
and may remain in the canal, when it is spoken of as
incomplete, or, from its resemblance to a ljubo, as a bubo-
nocele ; or it may pass thi-ough the canal and out of the
external abdominal ring, when it is said to be complete,

and is then termed a scrotal or labial rupture, according
as it descends into the scrotum or labium. The coverings

of an oblique inguinal hernia differ according as it is

complete or incomplete, and occiu's in the male or in the
female. When complete and in the male they are from
without inwards, 1, skin

; 2, superficial and deep fascia
;

X X 2
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3, intercolumnar fascia
; 4, cremasteric fascia

; 5, infundi-

buliform fascia ; 6, subperitoneal fat ; and 7, peritoneum,

which constitutes the sac. In the female the cremasteric

fascia is wanting ; otherwise the coyerings are the same.

In the inconiplde the only difference in the coverings is

that in place of the intercolumnar fascia there is the

aponeurosis of the external oblique, and in place of the

cremasteric fascia the lowermost fibres of the internal

oblique and transversalis
;
they are the same in the male

and female. The stricture, when the hernia is strangulated,

will be situated at the external abdominal ring, the in-

ternal abdominal ring, or anywhere in the inguinal canal

between the two rings.

Varieties of ohlique irif/uin(d hernia.—These will perhaps

Fifi. 2.il.— OiJiiiary acquired Fni. 2')-2.— Congenital inguinal

inguinal hernia.
"

(Bryant's hernia. (Bryant's Surgery.)

Surgery.)

be better understood by reference to the accompanying

diagrams. The following are those most commonly de-

scribed :

—

1. The common or aajuired form {the iiuptind-ftcroiaJ of

Birliett). The sac here consists sim]ily of a protrusion of

peritoneum through the inguinal canal, ;ind the hernia

when complete may descend into the scrotum or labium.

The testicle can always be felt cither below, or below and

behind the hernia (Pig. 251).

2. The coiKjevital. In this form the hernia descends

into the funicular ])rocess of the peritoneum, which has

remained o]ien, and comes into contact with the testicle,

the funictilar process and tunica vaginalis of course

forming the sac. The testis is more or less siuTounded

by the hernia, instead of being felt distinctly behind and

below it, as in the former variety (Figs. 2o2 and 253).
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3. The hernia into the fanicular process resembles the

congenital, in that the hernia descends into the funicular

process of the tunica vaginalis, but diifers in that it does

not reach the testicle, being cut oi¥ from it by a septum

at the epididymis. Should an operation be required in

this form, the testicle is not seen as in the congenital.

4. The encysted cumjenital (Fig. 254). In this form the

layer of the funicular process, and the elongated septum
forming the spurious sac, "will have to be cut through.
Here, as in the funicular variety, the hernia is not in

contact with the testicle.

5. The infantile hernia is one in which the intestine,

enclosed in its sac, descends behind the funicular 23rocess

of the timica vaginalis, which has remained imobliterated

but is cut off by a septum at the internal abdominal ring
from the general peritoneal cavity. Should an operation
become necessary, throe layers of peritoneum have to be
cut through, vi/C., the aiitoiior laj'or of the unobliterated

funicularprocess of the tunica

vaginalis is cut off from the

peritoneal cavity by a septum
at the internal ring. The
septum jdelds to the pressure

of the hernia, and becomes
invaginated before it into the

unobliterated funicular pro-

cess. Should an operation

be necessary, the anterior

Fig. 253.—A congenital inguinal hernia.

The roll of paper is that originally

placed in the specimen by Perci vail Pott

.

(St. Bartholomew's Hospital Museum.

)

Fiti. 254.—Encysted
congenital hernia.

(Bryant's Sur-

gery.)
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funicular process of the tunica vaginalis ; the posterior
layer of the same ; and finally the true sac. The last

two, however, are generally intimatel}' blended, so that
there are apparently only two layers to be cut through.
The direct oil ia'Ternal ln'guixal hernia is so

called because it escapes directly through the external
abdominal ring without traversing the internal ling and
the whole length of the canal, and is situated internal to

the deeji epigastric artery. Before escaping at the
external abdominal ring it either passes through or under
the conjoined tendon of the internal oblique and trans-
versalis, which is situated immediately behind the external

abdominal ring ; or it i^rotrudes that structm-e in front

of it. The coverings from without inwards are, 1, skin;

2, sui^erficial and deep fascia
; 3, intercolumnar fascia

;

4, transversalis fascia; 5, subperitoneal fat ; and 6, perito-

neum forming the sac. When the conjoined tendon is

protruded in front of the hernia, this of com-se constitutes

an additional covering, and will then be foimd between
the intercolumnar and transversalis fasciae. It will thus
be seen that the coverings of the direct hernia differ from
those of the oblique, in the absence in the former of the cre-

masteric fascia, and in the substitution of the transversalis

for the infundibuliform fascia. The spermatic cord with
its coverings from the cremasteric and infimdibuliform

fascia lies to the outer side. Erom what has been said

above it will be seen that the eijigastric artery is situated

on the inner side of the neck of the sac in the oblique

;

on the outer side in the dii'cct. The stricture when the

hernia is strangulated will bo situated at the external

abdominal ring or at the aperture in the conjoined tendon

through which the hernia has passed.

Two varieties of direct inguinal hernia arc described

according as the iirotriision takes place internal or external

t(j the obliterated hypogastric artery, but are not of suffi-

cient imjiortanco to be described here.

Sii/ns ami didj/nosis of iiujuiual hernia.—There is a

swelling in the inguinal region liaving the general

characters of hernia already given. Wlien incomplete tlic

swelling will be in the groin, and has to be chiefly distin-

.U-iiishcd from enlarged inguinal glands, a femoral hernia,

encysted hydrocele of the cord, non-descended testicle,

abscess in the inguinal canal, and, in rare instances, from

fatty and other tumours of the cord. When it is complete,

i.e., has passed into the scrotum, the diagnosis has to be
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made from h^-droccle of the tunica vaginalis, solid tumours

uf the testicle, and varicocele. 1. In enlarged (jlanda the

canal is free, the glands are felt in front of it, and

•some cause is present to account for their enlargement.

2. In femoral hernia the swelling is external to the

spine of the pubes, the neck of the hernia is below

Poupart's ligament, the inguinal canal is free but the

hernia can be felt through its front wall, and to return

Fig. 2.55. --Oblique inguinal lieniia, with line of incision.

it pressure must be made in a direction downwards,

backwards, and then upwards. In inguinal hernia, on

the contrary, the swelling is internal to, or covers the

spine of the pubes ; the neck is above Poupart's ligament;

the inguinal canal is occupied by it; and to return it

pressure must be made upwards and outwards. 8. In

encysted hydrocele of the cord the swelling is translucent,

tense, oval, and well-defined. There is no expansile im-

pulse on cough; and it cannot be returned mto the

abdomen. 4. In retained testicle that organ is absent from

the scrotum ; there is no impulse on cough ;
testic^ilar

sensation can be obtained by pressure on the swelling
;

and it cannot be returned into the abdomen. If the

testicle is inflamed, vomiting may be present, but it has

not the gushing character of the vomiting of hernia, and

constipation, if also present, is not_ complete. There

may, however, be a strangulated hernia in addition to an

inflamed testicle. The diagnosis in such a case is very
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difficult. If ill doubt an exploratoiy incision should be
made over the tumoiu-. 5. In hydrocele of the tunica
vaginalis the tuuioui' is translucent, tense, and semi-
fluctuating; there is absence of impulse on coughing,
freedom of the cord, and a history of it having begun at
the bottom of the scrotum. In ini'ants, however, a hernia
may be translucent, and in a hydrocele of the congenital
variety the fluid can be pressed back into the abdomen,

Fii;. 2fi6.—Direct inguinal lieruia, with line of incision.

but it does not retm-n with the gui-gle or slip character-
istic of a hernia. 6. In varicocele the dilated veins feel
like a bag of worms in the scrotum, and the impulse on
cough has a thi-ill-like character. A varicocele, like a
hernia, is reduced on the patient lying down, but if the
flnger is placed firmlj' over the ring, the veins, on the
jiatient rising, refill notwithstanding the pressui-e of the
flnger, whereas a hernia would remain reduced. The
indirect hernia cannot practically be distinguished from
the direct as the rings get di-agged opposite one another.
The indirect is more common in the young, the direct in
the old.

Treatment.—What has already been said on this subject
with regard to hernia generally, is apiilicable here, and it

need only bo added that if an operation is necessarj% the
incision (Pigs. 255 and L'5G) should be made downwards
and inwards, over the long axis of the hernia, beginning
just above the external abdominal ring; that the stric-
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tiu'e, whether the hernia be direct or indLi-ect, should he

divided diredlij upivards, so as to avoid the epigastric

artery ; and that when combined with retained testicle a

truss should be worn if practicable above the testicle. It

the truss causes the testicle to become frequently in-

flamed, the testicle had better be removed.

A FEMOR.vi. HERNIA is oue that escapes into the

femoral sheath, and nearly always internal to the femoral

vessels, though in very exceptional cases it has been

found external to them. As
a rule, it leaves the abdomen
at the femoral ring, and after

passing do-miwards through
the femoral canal, emerges
at the saphenous oijening,

and then turning upwards
and outwards over the falci-

form process of the fascia

lata, passes, should it fui'ther

increase in size, over Pou-
part's ligament on to the

aponeui'osis of the external

obliciue muscle of the ab-

domen. The neck of the sac

is situated at the fernoral

ring (Fig. 257), and is there-

fore bounded in front by
Poupart's ligament, behind
by the bone, internally by
the sharp wiiy edge of Gim-
bernat's ligament, and ex-

ternally by the femoral vein, from which it is only

separated by the innermost septum of the femoral

.sheath. The spermatic cord is close above it ; the epi-

gastric artery passes a little external to it ; but there is

no structure of importance, as a rule, on its inner, and

upper and inner side. The obturator artery, however,

may be given off from the epigastric or external iliac

ai-tery, and encu'cle this part of the ring in its course to

the obturator foramen (Fig. 257). It is then in great

danger of being wounded in dividing the strictui'e.

Fortunately, however, although the artery often rises in

this abnormal manner, it does not then, as a rule, take

the above-mentioned dangerous course, but passes along

the outer side of the ring where it is out of danger.

I'm. '2i>7.—The obturator ar-

tery given off abnormally

from the epigastric, and
running round the upi^er

and inner side of a femoral

hernia. (St. Bartholomew's

Hospital Museum.)
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The coverings uf a ftmorul Iktuui are—(Fig. 258) 1, skin;

2, superficial fascia
; 3, cribriform fascia

; 4, anterior
laj^er of the femoral sheath, called the fascia 'jmqjria ;

5, sei^tum crurale
;

(i, subi^eritoneal fat; and 7, peri-

toneum forming the sac. The fascia propria is often
very thin, or in places absorbed, so that little more than
skin and one or two delicate layers of fascite cover the
sac. But it may be greatly thickened, especially over
the neck of the sac, where it may form distinct fibrous
bands, which go by the name of the deep crural arch.

Femoral hernia is never congenital ; and seldom occm's
before adult life. It is more common in women than in

Fig. 258.—Femoral lierni.i. The coverings dissected off to sbow
tLe sac. (St. B.xrtbolomew's Hospital Museum.)

men. The stricture when the hernia is strangulated is

at the saphenous opening, at Gimbernat's ligament, or

more rarely .^it the deep crural arch.

Signs (Fig. 259).—A femoral hernia usually appears as

a tense globular swelling at the upper and inner part of

the thigh, just below Poujiart's ligament internal to the

femoral vessels, and external to the spine of the j^ubcs.

It is usun.llj^ small, but may sometimes be as large ns an

orange, or even larger. It then extends upwards and

outwards over i'oui)art"s ligament towards the iliac sjiinc,

and appears as an elongated soft and yielding swelling

with its long axis parallel to the ligament. Its neck,

however, can always be traced below the ligament towards

the femoral ring. The characteristic .signs of hernia are.

of course, j^resent.

The diagnosis has chielly to bo made from enlarged

glands, varix of the saphenous vein, inguinal hernia, and
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psoas abscess. 1. lu enlarged glands there is no impulse

on cough ;
they can be raised from the deeper tissues, and

there will probably be some evident cause, as a sore on

the heel, &c., to account for them. A small piece ot

irreducible omentum, however, may almost exactly re-

semble an enlarged gland in the femoral canal; and it

may be impossible to make a diagnosis without exploring

the ring, an operation which should always be under-

taken if symptoms of strangulation of the intestine

are present. At times, there may be an enlarged gland

Fig. 259.—Femoral hernia, with line of incision.

over a hernia. 2. In varix of the saijlienous vein the vein

is generally also varicose lower down the limb, and the

impulse on coughing has a peculiar thrill-like character,

and extends also some distance down the vein. When
the swelling is reduced by placing the patient on her

back, and the ring is closed by the hnger, the vein refills

when she rises, whereas the hernia remains reduced as

long as the finger is kept in position. 3. In inguinal

hernia the neck of the sac is above Poupart's ligament,

and inside or over the spine of the pubes ;
m femoral

hernia the neck is below Poupart's ligament and outside

the spine of the pubes. In inguinal, the hernia goes

back in a direction upwards, outwards and backwards
;

in femoral, downwards, backwards and upwards. In

inguinal, the hernia occupies the inguinal canal, and

may descend into the scrotum or labium ; in femoral, the

inguinal canal is felt free on passing the finger into it.

4. In ijsoas abscess the swelling is generally at first ex-

ternal to the femoral vessels. There is usually fulness
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in the iliac fossa, and fluctuation can be detected above
and below Poupart's ligament. Some cause for the
abscess, such as caries of the spine, is generally evident.

Treatment.—All that need be mentioned in addition to
what has already been said of the treatment of hernia
in general is— 1. That the femoral truss (Fig. 240) should
have the pad more vertically placed, and the button for
the strap should be on the end of the spring and not on
the back of the pad, as if placed in the latter situation it

causes the pad to rise up and so allows the hernia to escape
beneath it. 2. That there is less chance of a radical cure
than in inguinal hernia, as the ring on account of its

unyielding natm-e cannot be cb-awn together by sutui-e.

3. That in applying the taxis the leg should be flexed,

slightly adducted, and rotated inwards, to relax the falci-

form process of the fascia lata. That on account of

the unyiekhng nature of the parts there is but little

prospect of reducing the hernia under chlorofoi-m or by a
hot bath. 5. That should the hernia become strangulated,
ulceration is rapidly produced, owing to the pressure of

the wiry edge of Gimbernat's ligament. Therefore, if

the hernia is not returnable by moderate taxis, an opera-
tion should immediately be performed. 6. That the
incision (Fig. 259) should be made in a vertical direction

over the inner side of the neck of the hernia, the skin

being nipped up and transflxed to avoid injuring the sac,

as the coverings are often very thin. 7. That the strictm-e

should be divided in an upward and inward dii-ection

through the jimction of Gimbernat's with Hej-'s ligament.
If made directly inwards the resulting aperture is so large

that it is difiBcult subsequently to keep ixp the hernia

with a truss ; while if made tlii-ectlj^ upwards, the sper-

matic cord and ej^igastric arterj^, and if outwards, the

femoral vein are endangered. 8. Several small notches

are preferable to a single and larger incision, as there is

less danger of wounding an abnormal artery should one
be present. 9. Should such an abnormal artery be

wounded it must be tied if jjossible, enlarging the incision

if necessary, otherwise an attempt may be made to twist

it or a pressure forceps may be left on.

UmBILIC.VL IIEIINIA (EXO.MPH.-VLOS, OR OMI'lI AI.OCELE)

is one that escapes at the umbilicus. The sac. according
to Mr. Birkett, is always an acquired one, and consists of

the i^arietal layer of peritoneum, and never of a natural

procoss of peritoneum like that of the funicular process in
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the inguinal region. In infancy the hernia passes through

the yet unclosed umbilical ring ; in adults, through an

aperture in the fibres of the linea alba near the umbilicus.

It is most often met with in infants ;
is rare m young

adults ; and is more common, again, m the old, especially

in stout females. The sac is usually very thm and

frequently cribriform or altogether deficient m places;

whilst the contents usually consist of omentum and oi a

small knuckle of intestine which mostly hes concealed m
omentum at the neck of the sac. The coverings are—

1, the skin ; 2, the superficial

and deep fascia with a thin

layer of fat between them ; 3,

the fascia transversalis ;
and

4, the peritoneum, which

constitutes the sac. They
frequently, however, become

so thinned, adherent to one

another, or partially ab-

sorbed, that the contents

of the hernia are merely

covered with skin and a

thin layer of fascia (Fig.

260).

Symptoms. — In infancy,

the hernia, which is known
by nurses as " starting of the

navel," consists of a protru-

sion at the umbilicus, readily

returning when gentle pres-

sure is applied, and when once

seen can hardly be mistaken

for any other affection. It generally undergoes a spon-

taneous cure. In adults it forms a globular, lobulated,^

or sometimes pyriform swelhng, on the lower part of

which the cicatrix of the navel is seen. It often attains

a large size, nearly always extending as it enlarges down-

wards towards the pubes, and is frequently in part or

completely irreducible. It is very liable to become ob-

structed and less often strangulated.

Treatment.—In infants the hernia generally undergoes

a spontaneous cure, but a pad, consisting of a piece of

cork between two layers of lint, may be applied over it.

and fixed with strapping or an india-rubber bandage. In

adults, an umbilical truss or bandage is necessary, or

Fig. 260.—Umbilical liernia,

showing the attenuated

condition of its covering.

(St. Bartholomew's Hospital

Museum.)
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when the hernia is irreducible, a hollow supporting truss.
When the hernia is incarcerated, the patient must be
placed at rest and an enema administered. When
strangulated, an operation must be performed. The
incision sliould tlien be made vertically over the swelHn^'
in the middle line, and the stricture divided in an u]nvard
direction. If the hernia cannot then be reduced, the sac
must be opened, in doing wJiich great care is necessary,
as the coveriugs_ are often very thin. If the omentum
l^resents first,_as is usually the ca.se, search must be made
for the intestine, and the latter returned ; the omentum
must then bo unravelled, transfixed -with a double
ligature, tied, cut off, and the stump also returned. The
sac should then be cut off with the redundant skin and
the wound sewn up with deep sutm-es with two peritoneal
.surfaces in contact. Eadical cure is occasionally called
for when a truss fails to keep up the hernia and strangula-
tion is frequently occurring.

Ajv obturator hernia is one that escapes through the
obturator canal, i.e., the aperture left in the obtm-ator
membrane for the passage of the obturator nei-ve and
vessels. The neck of the sac is bormded by the horizontal
ramus of the pubes above, and by the sharp edge of the
obtiu-ator membrane elsewhere ; whilst the fundus either
protrudes the obtm-ator externus in front of it, or passes
above that muscle or between its fibres and comes into
contact with the pectineus, giving rise to a slight fulness
in the upper part of the thigh just below Poupart's liga-
ment, immediately behind and internal to the femo'ral
vessels. The coverings, therefore, are 1, skin ; 2, super-
ficial fascia; 3, fascia lata; 4, pectineus; o, fascia over
the obtui-ator externus

;
(i, obturator externus (some-

times)
; 7, pehdc fascia

;
fS, .subperitoneal fat ; and, 9,

peritoneum, forming the sac, which is always an acquired
one. The relation of the obturator arteiy and nerve to

the sac is variable. The hernia is always small, and
generally consists of the lower jiortion of the ileum, often
of only a portion of tlio calibre of the gut. Obturator
hernia is rare ; it is most often met with after the ago
of iifty, and then generally in women. It has not always
been diagnosed during life, and is often accompanied hy
other hcrniu'.

)Si/)i}/il.(jm>i.—Ihe cliicf of these, in addition to those of
strangulation which lias generally been present, are aslight
fulness below and internal to the femoral vessels, perhaps
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not perceptible unless the two sides are compared ;
pain

down the inner side of the thigh from pressure on the

obtm-ator nerve
;
pain on pressing over the obtm-ator

foramen, and perhaps some increased resistance or swell-

ing in this region ;
pain on rotating the thigh outwards

from the obturator muscles, which are then put on the

stretch, pressing on the hernia ; and pain and swelling in

the region of the obtm-ator membrane on examination by

the rectum or vagina. Erom femoral liernia it may be

known by the neck being below instead of above the

ramus of the pubes ; and by the femoral ring being free.

Treatment.—The hernia has occasionally been reduced

by the taxis, aided in one instance by the hand in the

vagina. But this method is dangerous inasmuch as the

gut may be injured or may be in a state unfit to return

into the abdomen. It is better therefore to make an

incision similar to that for femoral hernia, but slightly

longer, and having divided the various coverings and

opened the sac, tomcise the stricture in a direction down-
wards and inwards, avoiding if possible the obturator

artery and nerve. Where the diagnosis is doubtful the

ring should be explored either in the way described above

or through an incision in the middle line of the abdomen,
the hernia, if one is foimd, being in the latter case

di-awn out from the ring from within the abdomen, after

cautiously dividing the stricture.

Diaphragmatic, or phrenic hernia, is one that jjro-

trudes through the diapkragm into the thoracic cavity.

It is very rare. The aperture may be due to a con-

genital defect, to the enlargement of one of the natural

openings, or to a wound or laceration of the diaphragm.
The hernia usually occurs on the left side, the liver tending

to prevent anj^ protrusion on the right. There is no
peritoneal sac, the viscus, which is usually the stomach
or transverse colon, escaping into the pleural cavity. In
the Museum of St. Bartholomew's there is a unique speci-

men of a hernia of the omentum into the pericardium,

the result of a wo\md.
Syrajitoms.—In some cases there have been no symp-

toms ; in other cases unnatural fulness and abnormal
resonance of the left side of the chest with gurgling on
auscultation, excessive thirst, and signs of internal

strangulation have been observed. When the result of a
wound, pleurisy or peritonitis, or both, have generally
soon supervened and carried oli the patient. No treatment,
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as far as I know, had been attempted until Postempski quite

recently reduced the hernia by incision and sewed up the

rupture in the diaphragm. This case was successfiil.

The RARER forms of hernia, viz., the ischiatir, which
leaves the pelvis through the greater ischiatic notch

either above or below the pyril'ormis ; the lumhar, which
escapes between the quadi'atus lumborum and external

oblique ; the per inceal, which presents between the vagina

and the rectum; the pudendal, which escapes between the

vagina and the ascending ramus of the ischium; the rectal

and vaginal, which protrude respectively into these cavi-

ties ; and the ventral, which escapes through the linea

alba, are, on account of space, only mentioned to be
dismissed.

DISEASES OF THE EECTril.

COiSfGENlTAL MALFORMATioxs.—Imperforate anus is the

only malfoi'mation that needs consideration here. Cause.

—The intestinal canal in early foetal life ends at some
little distance from the surface of the skin in a blind

pouch or cloaca, which is common to it and the genito-

urinary organs. In the course of development the cutane-

ous tissues (epiblast) become invaginated towards the

cloaca at the spot which is to be the future anus. The
intervening tissues are then gradually absorbed, and a

communication is thus established between the cloaca

and the surface of the body, the intestinal portion of the

cloaca at the same time becoming differentiated from the

genito-m-inary. An arrest in the above process of de-

velopment is the cause of imperforate anus. Thus :—
1 . Should no invagination of the skin occm-, the anus will

be entirely absent. In such a case the intestine may
terminate in a blind pouch at a variable distance fI'om the

surface, a thin membrane or a considerable thickness of

tissue intervening between the skin-siu'face and the in-

terior of the gut. At times the intestine may stop short

of the pelvis, the rectum being tlien of course wholly

absent. 2. Should invagination occur, but the inter-

vening tissues not be absorbed, an anus, to all external

appearances natiu-al, will bo present but will be found to

terminate in a ml-dc-sac a short distance from tho sui-

face. Here again either a thin membrane, or a consider-

able thickness of tissue, may intervene between the top of

the cul-de-sac and the interior of the gut. .'>. Sliould the
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process by which, the intestinal canal is normally cut off

fi'om the genito-iirinary portion of the cloaca, also fail,

the intestine, instead of ending in a blind pouch, may
communicate with the bladder, prostatic urethra, or
vagina. In rare cases the intestine may ojjen in some
other abnormal situation, as the perinEGum or groin.

Treatment.—Where onlj^ a thin membrane intervenes
its division is all that is necessary ; but where there is no
appearance of an anus, or e\ddently a considerable thick-
ness of tissues between the gut and the surface, a vertical

incision should be made in the middle line at the spot
where the anus should be normally situated. If the dis-

tended bowel is now seen or felt to bulge in the wound it

should be exjjosed with a few touches of the knife, and
then cautiously oiaened by an incision made in the same
direction as the wound. Should it not be thus discovered,
the dissection must be carried on cautiously in an upward
and backward direction for an inch to an inch and a half,

of com-se keeping to the middle line and well towards the
sacrum lest the peritoneum be wounded. If the bowel
is detected it should be opened ; no attempt, however,
should be made to bring it down, but a bougie passed
daily to prevent the wound re-contracting. If not found
in this way the colon may be opened in the left loin
{lumbar colotomy) or in the left groin {inguinal colotomy).
Opinions diifer as to which of these oj^erations is preferable.
There are advantages and disadvantages attending each
which cannot be here discussed. On the whole the opera-
tion in the groin in my opinion is the best. Mayo Eobson,
however, has recently proposed to continue the dissection
in the perina3um, open the peritoneum, seek the end of
the gut, pull it down, and fix it to the skin.

PiiURlTUS ANI, or itching about the anus, though often
dependent upon constipation, ascarides, pedicuU, eczema
marginatum, condylomata, piles or other diseases of the
rectum, sometimes occurs without any very evident cause,
and has then been attiibuted to disordered digestion and
gouty habit. Sijmxjtoms.— ilh.Q itching is often intolerable
and is usually worse soon after the patient gets warm in
bed. There may be some slight cracks, a little eczema
from the scratching, or a moist and reddened condition of
the skin, but occasionally there is nothing to be seen.
Treatment.—The cause if possible should be removed.
Where none is very evident the general health must be
attended to, the parts kept scrupulously clean, and an

w. Y Y
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ointment or lotion of percUoride of mercury, boracic acid,

nitrate of silver, cocaine, &c., applied. I have found
lactate of lead, made by pouring lead lotion into milk, to

bave a very beneficial effect.

FissUBE OF THE iiECTUM is a Small painful crack or

nicer usually situated just within the anus, and seldom
involving more than the skin or mucous membrane.
Causes.—Almost always constipation ; sometimes neglect

of local cleanliness, or other som'ce of ii-ritation. The
passage of an unusuallj' hard motion is often the im-

mediate exciting cause. When the ulcer is once thoroughly
established, healing is jn-evented hy the action of the

sphincter and the irritation of its surface during the

passage of a motion. Syirqjtums.—The chief of these is

pain, the result of spasm of the sjAincter. It is often very

severe, and occurs during and after defsecation. It may
last for a few minutes or longer, even to several hours,

and then ceases till the next motion. The pain may not

only be felt in the anus, but may be reflected down the

thighs or to other parts, as the uterus, vagina, or testicle.

The motions are often slightly streaked with blood, some-

times with pus. On examination the si^hincters are

found spasmodically contracted. On gently everting the

margins of the anus the end of the ulcer will be discovered

usually at the posterior part, a small external pile or an

ocdematous fold of skin which is generally present then

serving as a guide to it. The passage of the finger is at-

tended with great pain. Treatment.—In slight cases the

use of laxatives and the apjilication of astringent lotions

or ointments may be sufficient. If these fail the sphincter

must be forcibly dilated, or the ulcer divided together

with half or more of the external sphincter by drawing a

straight bistoury longitudinally tlirough the base of the

ulcer. The bowels should then be kept confined for fom-

or five days, and the motions afterwards kept soft for

a fortnight or longer. Or the sphincter may be divided

subcutaneously bj^ passing a tenotomy knife beneath it

through the miicous membrane and cutting outwards

towards the skin. This little oiieration may be done with-

out pain by painting the mucous membrane at the seat

of puncture with cocaine, and does not necessitate the

patient's lying up for more than two or three days.
' rjiOLAi'SUS RECTI is the ]3rotrusion of the mucous
membrane of the lower part of the rectum, and more
rarely of the miiscular coat as well, thi'ough the anus. It
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is most common in childi-en, but may occur at any age.
The causes are either a relaxed state of the sphincter in-
duced by general weakness, residence in hot climates, &c.,
or excessive straining due to stricture of the lu-ethra,
phimosis, stone, ascarides, constipation, piles, or polypus.
Signs and diagnosis.—It commonly appears as an irregular
ring of mucous membrane, or when much is protruded, as
a cyhndrical elongated swelling. When recent, it has
the colour of healthy mucous membrane, but if not soon
reduced it may become liyid and congested, in consequence
of constriction of the blood-vessels by the sphincter. The
strangulation may proceed to such an extent that the
prolapsed portion may undergo mortification and slough
away. In old-standing cases it becomes indm-ated and
leatheiy fi'om exposui'e. It may be diagnosed from
polypus by the presence of a central aperture, and from
intussusception by the mucous membrane being con-
tinuous with that of the sphincter. In intussusception a
sulcus exists between the protruded part of the bowel and
the sphincter.

Treatment.-~S]ioul(l the bowel be protruded or strangu-
lated, an attempt should be made to reduce it. If it has
only been prolapsed a short time, this is easily accom-
phshed by gentle pressure, the parts having been weU
smeared with vaseline and the buttocks raised. When
of longer standing, firm pressure must be exercised on it
for ten minutes or so, or the finger may be introduced into
the orifice and the bowel pressed back. If reduction fails
and the part is much inflamed, an ice-bag maybe applied,
and another attempt subsequently made, when if still
unsuccessful, nothing remains but to allow the protruded
part to slough off or to excise it. If the muscular coat
protrudes, no operation should be done lest the peritoneum
be wounded. Having reduced the bowel, the cause of the
prolapse should, if possible, be removed, and to prevent a
recim-ence the nates may be strapped together, or a pad
and I -bandage worn, and the motions passed at bed-time
instead of m the morning, the patient lying on his side or
back duiing defrecation. Astringent lotions or ointments
of sulphate of iron, galls, or tannin should be appHed, or
the mucous membrane painted with nitrate of silver
whilst any pendulous folds of skin may be snipped off so
as to cause some amount of contraction of the anus.

'

In
the meanwhile, the motions should be rendered soft with
gentle laxatives. Should these means, after being well

Y Y 2
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persevered in, fail, a more serious operation may become

necessary. Thus, portions of the mucous membrane may
be removed by ligature ; or the galvano-cautery may be

applied in two or tkree situations, so as to produce lines of

burns in the long axis of the bowel, and thus cause the

mucous membrane to adhere to the muscular coat by

inflammation.
IL^EMOiiiiHOiBS OK PILES, are swellings inside or aroimd

the margin of the anus, the result of a dilatation or vari-

cose state of the blood-vessels.

Causes—The peculiar anatomical aiTangement of the

heemorrhoidal veins ; the absence of valves in them and

in the veins through which they communicate with the

portal vein, whereby they have to .sustain the whole

weight of the column of portal blood ; and their situation

between the muscular and mucous coats of the rectum,

so that they receive but little support dirruig defecation,

render them exceedingly liable to become dilated or

varicose. Anjiihing, therefore, that tends to congest the

portal system, and hence obstruct the return of venous

blood from the hasmorrhoidal veins, such as high living,

habitual constipation, cirrhosis of the Hver, heart-disease,

&c., may be looked upon as predisposing causes; whilst

anything detei-mining local congestion of the part, such

as straining at stool or to pass water in cases of enlarged

prostate or stricture of the urethra ; the pressure of the

gravid uterus, distended colon, or ovarian or other pelYic

tumom- ; stricture of the rectimi ; and the abuse of aloetic

purgatives, may be regarded as excitiag causes.

Fathology.—B-iemovvhoida consist at first of little more

than dilated veins, but after they have existed some time

the blood in their interior may clot, the vein- walls

hypertrophy, and the connective tissue of the dilated vein

become infiltrated and thickened. If a pile is now cut

into, it presents a spongy vascular structure, and there is

often a small artery in its centre. Piles may be situated

external to the sphincter, and are then covered with skm

(external or blind piles) ; or within the sphincter, when they

are covered with mucous membrane hntcrnal or bleedtii;/

piles). In many instances, however, they may be covered

in part with skin, and in part with mucous membrane

(mixed piles). An cEdomatous and swollen condition ot

the muco-cutaneous folds and hypertrophied flaps of skin

about the margin of the anus, although not produced by

dilatation of the veins, is also generally spoken of as piles.
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External piles occur as soft, globular, pinkish-blue

swellings, or as moderately firm fleshy tumours, or as

little more than loose hypertrophied folds of skin.

Internal piles also present various forms. They may con-
sist of small hfemorrhoidal veins, dilated and varicose,

giving the mucous membrane a dark purplish colour, and
rendering it liable to become prolapsed dming deftecation

;

or they may form either slightly raised, flattish and oblong
elevations, or distinctly globular pedunculated swellings

(Fig. 261). They may appear very vascular from the

congestion of the mucous membrane covering them, and
then constitute the bleeding pile ; or they may be firm
and fleshy and of a reddish brown colour from the

Fio. 2G1.—Internal piles. (St. Bartholomew's Hospital Museum.

thickening of the mucous membrane, and then do not
readily bleed. The hfemorrhage is usually arterial, and
comes from the small arteries in the mucous membrane.
Piles, whether external or internal, are at times liable to

become inflamed and slough.
Symptoms.—External piles, beyond causing some amount

of itching and unpleasant sensation about the rectum, may
give rise to no symptoms unless irritated or inflamed.
They are then often a source of much distress. The pile
becomes swollen and painful, the pain being reflected to
the surrounding parts and increased on sitting, standing,
and walking. The acute symptoms usually subside in a
few days, but often leave the parts thickened and irritable,

and are liable to recur from time to time. Internal piles
are productive of more troiible, the chief symptoms to
which they give rise being hajmorrhage, and u'ritation
and pain consequent on their protrusion and constriction
by the sphincter, or as the result of their becoming
inflamed ; whilst the haemorrhage, when severe, may be
productive of antemia and all its attendant constitutional
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symptoms. The amount of hsemorrliage, wliicli is

sometimes of an arterial character, may vaiy from a few
drops—a mere streaking of the motions with blood—to

several ounces.

When first noticed, the protrusion of the piles occurs

only dming defEocation ; and although they may at first

go back spontaneously, they often require replacement by
the finger, as otherwise they are apt to become strangu-

lated by the sphincter and ii'ritated or inflamed from the

chafing of the clothes. Later the sphincter becomes
dilated, and they may proti-ude at times other than during
defsecation, and in long-standing cases the mucous mem-
brane becomes permanently prolapsed, and the pile

remains constantly protruded. External piles then

generally form in addition to the internal, whilst the

mucus exuded from the parts is a constant source of

annoyance. The constitutional symptoms to which the

loss of blood and pain and ii-ritation may give rise are

pallor, palpitation, breathlessness, fainting and headache ;

and from the reflex character of the pain the patient

may refer the symptoms to other organs, as the testicle,

bladder, kidneys, or uterus.

Diagnosis.—External piles may be readily diagnosed

from condylomata, polypi, and epithelioma by the

characters already given. Internal piles may be suspected

from the above-mentioned symptoms, and if not protruded

they may generally be brought into view by asking the

patient to bear down as if to defrecate, whilst the Surgeon

makes gentle traction on the margin of the anus. If

this does not succeed and the bowel is loaded an enema
should first be given. Examination witli the finger,

unless the Surgeon has had great experience, fails to

detect the pile, as when neither irritated, inflamed, nor

protruded, it is soft and flaccid, like the rest of the

mucous membrane.
The Ireatiiiciit of piles maybe divided into the jialliative

and the radical.

The palliuiire treatment consists in employing such

means as are calculated to relieve the congestion of the

hfpmorrlioidal veins. Thus constipation must be com-

bated by the use of such laxatives as the confection of

senna, compound liquorice powder, the liquid extract or

cordial of cascara sagrada, or Pullna or Friedrichshall

water ; whilst strong purgatives, especially aloes, high

living and alcoholic stimulants, should be avoided and
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the secretions of the liver promoted by exorcise. "Where

there is hfemorrhage, the tincture of hamamelis or of steel

will be found very useful. Locally, the parts should be

kept scrupulously clean, and astringed by such applications

as the liquid extract of hamamelis, the compound ointment

of galls, or lotions of sulphate of iron, acetate of lead, or

tannic acid, passed through the sphincter; or by injec-

tions of iced cold water, to which tincture of hamamelis

may be added. When the piles are inflamed, the patient

should rest in bed with the buttocks raised, and an ice-

bag or hot poultice be applied, and a morphia suppository

introduced into the rectum. Where coagulation has

taken place free incision into the pile and turning out

the clots will give relief.

The radical treatment consists in removing the piles,

but should only be resorted to when palliative measures
after a fair trial have failed, or unless the jDiles are more
or less constantly down. It need hardly be said that no
operation should be performed when they are merely
symptomatic of some more serious disease, as stricture or

cancer of the rectum, enlargement of the prostate, or

disease of the uterus, bladder, or liver, or are the result of

pregnancy. The method of removing the piles differs

according as they are external or internal.

External piles may be simply snipped off with the

scissors, care being taken, however, not to remove too

much of the integument lest troublesome contraction of

the anal orifice should ensue.
Internal lyiles maybe treated by ligature, the clamp and

cautery, crushing, injections with carbolic acid, excision,

or the application of nitric acid. Whatever method is

employed a pm'gative should be given the day before,

and the rectum cleared on the morning of the operation
by an enema ; and after the patient is under the influence

of the antesthetic, the anus should be forcibly dilated to

bring the parts well into view.
If the lif/ature is employed, the most prominent pile

should be seized with the pile-forceps or pilc-hook, and
the mucous membrane incised with the pile-scissoi's at its

junction with the skin, so as to detach the pile and
mucous membrane from the anal margin. A carbolized
silk ligature should then be placed in the groove thus
foi-mcd and tied tightly around the undetached base of the
pile, taking care to include as much of the mucous mem-
brane above the pile as possible. The greater part of the
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pile having been excised, the ends of the ligature are cu
off and the stump of the pQe returned after the others
have been treated in a similar way. The parts should be
thoroughly dusted with iodoform, a morphia suppositoiy
passed through the anus, and a large pad of iodofonn wool
applied and seciu'ed in situ by a T-bandage. The bowels
should be kept confined for four or five days by small
doses of opium combined with tincture of catechu, and
then opened by an enema of oUve oil. Should retention
of mine occur, as is verj^ common after operations on the
rectum, it should be relieved by passing a soft catheter.

The ligatures generally come away about the ninth to the
eleventh day.

Clamp and cautery.—A inle having been seized with
the forceps, the clamp is applied to its base, the pile

shaved off, and the raw surface cauterized.

If crusliiiig is employed, the i3ile is drawn into the
crusher, which is then screwed tightly home, the pile cut
off, and the crusher removed after a minute or two.

Excision has of late been extensively employed by some
surgeons. It consists in dissecting away the piles, tying
any arteries that bleed, and bringing down the mucous
membrane and securing it by suture to the anal margin.

Injections of cariolic acid.—The strength usually em-
ployed is half a drachm of the acid, to a drachm each
of glycerine and water, four or five minims being thrown
into the centre of the pile by a hypodermic syringe.

The process has to be repeated several times, and takes
some weeks to effect a cure.

Nitric acid is a useful and efficient application for the
sessile vascular pile, and should be applied with a glass

rod through a speculum and any excess of acid removed
by a weak alkaline lotion.

An iscnio-EECTAL AiiSCESS (Pig. 2G2), is one that forms
in the loose cellular tissue in the ischio-rcctal fossa, and
should be distinguished on the one hand from the .small

abscesses which ma}' occur round the margin of the anus
in the cutaneous folds

(
jierianul) ; and on the other hand

from the abscesses which may form between the mucous
and muscular coats of the rectum or around the gut in tlio

]irOvic cellular tissue. The cause of ischio-rcctal abscess
is iiiilanimation around the rectum

{
jievipnictitis). The

iiilliinnnation maj' bo due to perforation of the mucous
membrane by a fish bone or other foreign body, followed
by ulceration and the oscai)e of fa-ccs into the ischio-rcctal
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fossa ; or may be due to injury from without, as a kick or
blow. In tubercular subjects abscess is common from
very slight causes, and is probably then the result of the
breaking down of a local deposit of tubercle. The
symptoms vary according as the abscess is acute or chronic.
The acute begins with pain, which soon becomes throb-
bing, and is followed by swelling and redness on one side of

the anus, and later by fluctuation. In the chronic the
symptoms may be so slight as to escape notice tiU the
abscess biu'sts into the bowel and the pus escapes by the
anus. Treatment.—An early incision should be made in
order to prevent, if possible, the abscess breaking into the
bowel and a fistula resulting. The incision should be free
and of a T-shape, to secm-e a free vent for the discharge

Fig. 262. — Fio. 26-3. — Fig. 264. — Fig. 265. —
Ischio-rectal Complete Blind inter- Blind exter-

abscess. fistula. nal fistula. nal fistula.

and promote the healing of the abscess from the bottom,
lest the abscess-cavity, as is very frequently the case, from
the constant action of the sphincter, degenerate into a
fistula (Figs. 263, 264, and 265).

Fistula m a:so is a fistulous track by the side of the
rectum. Three forms are described :— 1 . The conqilete

(Fig. 263), in which the fistula opens internally into the
rectum, and externally on to the skin ; 2. The IHnd
exttrnul (Fig. 264), in which it only opens on to the skin

;

and 3. The Uind internal (Fig. 2G5), in which it onlj'

opens into the bowel.
The complete (Fig. 263) is by far the most common

form. It generally extends obliquely upwards on one
side of the rectum and opens into the bowel within an
inch above the anus, or it may take a curved cour.se

around the bowel and then open into it (the horseshoe
fistula). Frequently it extends up beyond the internal
opening by the side of the rectum in the form of a cul-de-
sac ; or it may, though very rarely, open into the bowel
several inches above the anus. In rare instances there
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may be two internal openings. Secondary fistulas branch-

ing off from the main fistula are often found burrowing
beneath the skin of the perinseum and buttock, and some-
times opening at a considerable distance from the anus.

The external opening, however, is usually about half an
inch from the anus ; but it may be a gi-eater distance

from it ; or close to it, and then, perhaps, hidden by the

loose folds of skin. It may be little more than a minute

hole exuding a slight moisture ; or it may be encircled

by a ring of granulations, and the skin in its neighbom-
hood may be red and brawny. The fistulous track itself

^dll generally be found Lined with a smooth shining

membrane, and its walls indvirated when it has existed

some time.

Causes.—A fistula is generally the result either of the

bursting of an ischio-rectal abscess into the bowel, or on

to the skin, or in both directions; or of ulceration or

perforation of the mucous membrane and the extension

of the ulcerative track downwards towards the skin,

which it may or may not peneti-ate. It is often seen in

phthisical subjects, and occm-s as a complication of can-

cerous and other strictures of the rectum. The two chief

reasons why the fistula does not close are the constant

movements of the sphincter and the escape of frecal matter

into it.

Sympfoms.—Uneasiness, paui or tenderness of the

parts, especially on defrecation and movement ; more or

less constant discharge of pus or pm-ulent fluid fi'om the

external opening
;

escape of freces where the fistula is

complete, or a discharge of pus from the bowel if the

fistula is of the blind internal variety; mental worry,

anxiety and depression; at times exacerbation of the

inflammation vdtli pain and increased discharge: and

probably the history of a previous abscess having formed

in the ischio-rectal fossa.

Diagnosis.—ln the rimqilcir rurieUj {Vig. 'KVX) the dia-

gnosis is readily made by passing a probe up the fistula

into the bowel, and by feeling the internal oiieniiig

(which has sometimes the form of a smalli depression in

the centre of a slight papilla -like eminciico) with tlio

finger in the rectum. In the blind intrrmil (]/ig.[l.'()-l) a

soft spot in the centre of an indurated portion of the

tissues by the side of the anus will lie felt, and probably

an indurated track ^all bo detected leading from this

towards the bowel. The internal opening, which has
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the characters given above, will be discovered just

within the anus on passing the finger into the rectum.

Into this opening a bent probe may be passed, and its

end made to project under the soft spot on the skin-

surface. In the hlind exfernal (Fig. 265) the probe cannot

be made to enter the bowel on being passed up the fistula,

and no internal opening can be felt in the rectum by the

finger. In all cases the rectum should be carefully ex-

amined to exclude stricture or cancerous disease. Erom
urinary fistulte tracking down towards the anus a fistula

in ano" is readily distingiushed hj the characters given

above, and by the absence of urethral and bladder trouble,

and by no urme escaping through the fistula.

Treatment.—Although in exceptional instances fistulse

have closed spontaneously, an operation, as a rule, is

requii-ed. Before operating for fistula the chest ought

always to be examined, since should tubercle in the lungs

be discovered no operation should be done, rmless the

tubercle is in quite an early stage. The urine should also

be tested for albumen, and the absence of stricture or

cancer of the rectum determined. Operation.—A director

should be passed through the fistula into the bowel, and
its point hooked down and brought oirt at the anus by
the index finger, which has been passed up the rectum.

The bridge of tissue, which sometimes includes the

external sphincter, is then divided by running a curved
bistoury along the director. A careful search should now
be made with a probe for all secondary fistirloe or lateral

simrses and these laid freely open. The lining membrane
of the fistula should next be destroyed by scoring it with
a bistoury, or scraping it with a Yolkmann's spoon, as

otherwise the fistula is apt to re-form. The wound should
finally be filled with iodoform wool, and a pad and
T-bandage applied. The bowels should be kept confined

for about four or five days with small doses of opium,
and then relieved by castor-oil or an enema. The wound
should be dressed daily with iodoform wool lightly

pressed into it to ensure its healing from the bottom.
When the opening is very high up, a stout ligature may
be passed and made to cut its way out, the fistula healing
behind it. But as this takes a long time, it is better to

reduce the fistula in this way to reasonable limits and
then divide it. The hlind external and the Itlind internal

should as a rule be converted into complete fistulse

by forcing in the former case a director up the fistula
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into the bowel, and in the latter by cutting through
the skin on the point of a bent probe hooked into the

internal opening and made to project under the skin.

Both are then treated as a complete fistula. In some
cases of blind external fistulas a free T-shaped incision

will suffice without cutting through the sphincter or

entering the rectum.
Polypi generally occm- as pedunculated growths

springing fi'om the submucous tissue, usually of the

lower part of the rectum. They vary in size from a

pea to a cherry, and in colour from white or pale pink

to a deep red. Two chief forms are described, the soft

and vascular, which approach the adenomata and myxo-
mata in structure, and are most common in children

;

and the hard or y?i)roHs, which are more rare and generally

occur in adults.

Symptoms.—Polypi are the commonest cause of bleeding

from the rectum in children, the blood escaping not

only during but also after deftecation. When low down
they cause straining, perhaps a mucous discharge, and

pain after defa3cation from being caught in the sphincter.

When large, they may produce prolapse or intussuscep-

tion. Small polypi beyond the reach of the sphincter

may cause no symptoms. They are usually detected by

sweeping the finger well round the rectum, the examina-

tion being best made after the bowels have been emptied

and the polypus brought down by an enema.

The treatment consists in ligature of the pedicle, fol-

lowed by excision of the growth. They do not recur.

Villous tuhoitrs of the rectum are rare and are most

frequently met with in patients over forty years of age.

They have a papillomatous structure, and spring from

the mucous membrane. Frequent haemorrhages and the

passage of a glairy mucous discharge are the chief signs.

Eemoval is the treatment. They are apt to recur and

then to become malignant.

Stkictuke 01' THE kectujl may bo divided into the

simple and the malignant.

1. The snrrLE ok i iurot s stricture may lie caused

by the fibroid contraction of infianimatory products in tho

mucous and subnuicous coats, or of cicatrices following

simple, syphilitic, or dysenteric ulceration, injury, or

operation on the bowel.
I\tthiil(ir/y.—Tho stricture is generally situated from one

to two inches from the anus, but may occur at any part.
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It may inyolve only a narrow ring-like portion, wLien it

is called annular ; or it may include an inch or more of

the gut, -when it is sometimes spoken of as tubular. The
strictm-ed portion of the bowel consists in great part of

fibrous tissue. The syphilitic variety is often combined

with condylomata or ulceration about the anus, and the

mucous membrane between the anus and the stricture is

frequently ulcerated. The bowel above is generally dis-

tended with ftpces, the muscular coat hypertrophied,_and

the mucous membrane ulcerated ;
whilst, in the neigh-

bom-hood of the stricture, the coats are often so thin that

the least force causes them to give way. Pistulro often

form below the stricture, and haemorrhoids are a frequent

concomitant.
Symptoms and diagnosis.—Pain and difficulty in passing

a motion, constipation, and later, constipation alter-

nating with diarrhoea. The motions become small, pijDe

or ribbon-like, and streaked with discharge. There is a

frequent desire to deffecate, but little passes except wind
and discharge, and the bowels feel as if they had not been

emptied. In tight strictiues or in strictures with ulcera-

tion fistidce may sometimes form about the anus, and
the patient gets worn out and after many years perhaps

of suffering may die of an attack of peritonitis or obstruc-

tion. The stricture is readily detected on passing the

finger, but is often so tight that only the tip can be got

into it. When this is the case on no account should the

finger be passed though it, as the slight force of passing
the finger may rupture the attenuated walls and perito-

nitis and death may follow.

Treatment.—As a rule, gi'adual dilatation by means of

bougies, of which the soft flexible ones of ^Ix. Goodsall
are perhaps the best, should be first attemjjted, and will

generall}' be successful ; but the strictm-e must be kept
dilated by the subsequent occasional passage of a bougie.

In exceptional cases, where the stricture is very resistant,

a bougie may be tied in. Where the parts are much
riddled by fistuhe a division of the stricture may be
necessary. This may be done by what is called internal

or extei'nal linear proctotomy. In the former operation
the knife, guarded by the finger, is introduced through
the stricture, which is then divided in a postei'ior direc-

tion ; in the latter, the stricture together with the external
sphiTif'ter and other intervening soft parts are completely
divided down to the coccyx.
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2. Maligx^vnt or CAJS'CEKOUS STEICTUHE.—Fatholoyy.

—Cancer, in all its forms, may occm- in the rectum, but
the most common is a variety of epithelioma known as

the columnar or adenoid. It occui's either as a fun-
gating, more or less distinct tumour projecting into the

lumen of the bowel, or as a laminar, nodular, or ring-

like infiltration of its coats. In either case, it is at first

covered by apparently unaltei'ed mucous membrane,
which, however, is sooner or later destroyed by ulcera-

tion, leaving an ulcer with an uneven, proliferating, or

excavated surface, everted edges and an indui'ated base.

As the disease extends it involves the muscular coat, and
subsequently the sirrrounding structiu'es and organs,

gluing them, as it were, to the rectum, and finally con-

verting the whole into a cancerous mass. The Ij-mphatic

glands in the pelvis, and later the inguinal glands and
others more removed, become affected, and the carcinoma
may finally be disseminated, secondary growths being
more especially met with in the liver. The aymptoms are

often very insidious. At first there may be merely some
uneasiness, hardly amounting to j^ain, about the anus

;

then more or less jjain on defeecation is noticed ; the fseces

may be streaked with mucus or with blood ; and a slimy

discharge may be present. Later the motions become
small, flattened, pipe-like or scybalous. The patient

strains at stool, and feels as if his bowel had not been

emptied ; then there is constipation alternating with

diarrhoea, and an offensive sanious discharge. Emacia-
tion and cachexia now come on, with more local pain,

and the patient dies of exhaustion, peritonitis, or dming
an attack of acute obstruction.

The diagnosis can only be arrived at by a local ex-

amination. The anus generally- appears health}-, thoTigh

probably patulous, and a healthy strip of mucous mem-
brane generally exists bet-^'een the anus and the growth.

When the growth can be felt, its indiu-ated base, and when
ulceration has occurred, the everted edges of the ulcer,

and the sanious and foul discharge, render the diagnosis

generally easy. When beyond the reach of the finger it

may at times be brought down by asking the jiatient to

strain. The fimgating form may bo mistaken for a ^-illous

growth ; the annular, for a simple fibrous stricture. A
villous f/rowth may be distinguished by its velvety and

supple i'eel, by its not ulcerating and breaking down, by

the absence of induration, by the discharge being thin
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and DiTicoid, tlie blood bright and small in quantity, and
the rectum not fixed, and by the duration of the disease.

A fibrous stricture may be known by its longer dm-ation, by
being less indurated than the cancerous form, by the bowel
not being fixed, and when due to syphilis by the absence

of a healthy striji of mucous membrane between the

growth and the anus.

Treatment.—-If the disease is seen sufficiently early and
before it has involved the siuTOunding jDarts, if it is not

situated too high up the rectum, and if the general con-

dition of the patient is otherwise favourable, the excision

of the growth with the lower end of the rectum should
be rmdertaken, as in this way the whole may be removed,
and not without reasonable hope in some of the less

malignant foitns of the disease of its not returning. Some
cases haA^e been reported where it has not done so for up-
wards of four years. Where removal seems impracticable,

or otherwise unadvisable, such palliative measures should
be adopted as may render the last few months or years of

the patient's life as comfortable as jjossible. Thus the

bowels should be kept gently relaxed, the diet regiilated,

and the pain relieved by morphia sui^positories. In this

way the patient can often follow his occupation in com-
arative comfort and with little inconvenience. Should,
owever, there be much pain and irritation on the passage

of fpeces, or obstruction threaten or have ah-eady occurred,
colotomy should be performed (p. 649). This operation
should not, as is too fi-equently the case, be regarded
merelj' as a last resource, to be undertaken when
obstruction has come on, as then the danger of the
operation is greatly increased. Nor should it be under-
taken in every instance, since the inconvenience caused
by the cancer is not always sufficient to justify the
patient undergoing the risk.

Excision ' of the kectum may be performed if the
finger can be passed beyond the growth ; if the growth is

movable ; if the glands are not involved, and if the patient
is othei-wise fairly healthy. The patient having been
placed in the lithotomy position and a staff introduced
into the bladder, a curved bistoury should be passed
along the finger up the rectum, and its point made to
emerge near the coccyx, and the intervening tissues cut
through in the middle line. By this incision a free
exposure is obtained. Lateral incisions are next made on
each side of the anus, meeting in front, and the bowel is
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rapidly cleared either with the finger or with the handle
of the scalpel frora the tissues of the ischio-rectal fossa.

The lower part of the rectum is now dissected more care-

fully from the urethra and prostate, and haying been
sufficiently freed, the ecraseur is placed above the growth,
and the rectum removed, care being taken that the cord
when tightened is not pulled down below the spot where
it is intended to sever the bowel. If preferred the scissors

may be substituted for the ecraseur, the vessels being then
tied as they are cut. When the growth does not involve
the whole of the bowel, a strip of mucous membrane
should, if possible, be left. The wound should be plugged
for twenty-four hours with iodoform gauze if there

is much oozing, and the parts subsequently irrigated

frequently.

Diseases of the Ukixary Okgaxs.

surgical diseases of the kidxeys.

NEPniiiTis, or inflammation of the kidney, as met with
in surgical ^jractice, is commonly the result of long-
standing disease of the bladder, urethra, or prostate, or

of the impaction of a calculus in the ureter or pelvis of

the kidney. Traumatic nephritis has already been alluded

to under Injuries of the Abdomen.
The inflammation Avhcn secondary to other diseases of

the urinary organs maj^ be produced in several ways.

Thus, it may be due to— 1. Tension in the tubules of the

kidney, resulting from obstruction to the outflow of urine

consequent wpon long-standing stricture of the urethra

or prostatic enlargement. Under these circumstances the

inflammation falls chiefl^y on the cortical and modulhiry
substance of the kidney {fiiierstHial nephritis). 2. Tlie

presence of septic matter in the pelvis of the kidney due

to (rt) the spread of innammatiou up the ureters from the

bladder, or [b) decomposition of pent-up wv'mc behind

an impacted calculus in the ureter or jielvis of the kidney.

In this case the inflammation is of a sejitic or suppurative

character, and although it may chieily affect either the

lining membrane of the pelvis [pyelitis) or the substance

of the organ (suppurative nephritis), it more generally in-

volves both {pi/elo-)iephrltis). At times, the peh*is and
calicos become distended with tlio pus, and tlie kidney is
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finally converted into a suppurating cj^st [pTjo-neplirosis).

3. Reflex irritation of the kidney through the nervous
system, as from the passage of a catheter in stricture or

enlarged prostate, or the performance of some operation
on the urinary organs, as lithotomy or lithotrity. Here
the inflammation is usually transitory, unless the kidnej^s

are already suffering from the effects of lu'inary obsti'uc-

tion, when it ma}' run on to suppuration.
Simple interstitial nephritis usually begins in an in-

sidious manner, the symptoms of the kidney mischief
being obscured by the primary affection of the m-inary
organs from which the patient is jn-obably suffering. It
may be suspected, however, where there is "a continual loss

of strength, increasing pallor, and gradual wasting. The
urine is passed in large quantities, and is of low specific

gravity. Albumen at first is absent, or only present in
small quantities, and although later it may be increased
in amormt, it is often difficult to estimate in consequence
of the pus, mucus, or blood which maj^ be present, owing
to the diseased bladder or other m-inary trouble. Should
these troubles not be relieved, the symj^toms of the kidney
affection become more marked ; there is loss of appetite,
a furred tongue, nausea, perhaps vomiting, increase of
ternperature at nights, a hot skin, thirst, and eiuaciation.
This condition may last for months, when the symptoms
may gradually subside if the primary trouble can. be
rernoved ; or it may terminate in exhaustion and death ;

or in an acute attack of suppurative nephritis.
The treatment consists essentially in removing the cause,

where this is practicable, and ' carefully avoiding all
sources of irritation that may re-act through the nervous
system on the kidney. Thus, all instrumentation must
be done in the gentlest possible manner, and decomposi-
tion of the urine prevented by washing out the bladder
with antiseptic solutions. The patient at the same time
.should be kept in bed, and restricted to a non-stimulating
and chiefly fluid diet ; whilst hot flannels and occasionally
dry cups should be applied to the loins.

Huppurutive or septic nephritis.— \J-a([6V this head is
included suppuration of the pelvis and of the substance
of the kidney, since both, as a rule, are simultaneously
affected, and the symptoms are similar or identical.
Pyonephrosis is considered .separately. Suppurative
nephritis generally occurs .suddenly in the course of long-
standing disease of the lower unnary organs, attended
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-with septic decomposition of the uriae in the bladder, and

is usually preceded by simple interstitial nephritis.

The symptoms, which frequently first come on after

some operative procediu'e on the urethra or bladder, are

usually ushered in by a rigor followed by sweating and

fever. The tongue becomes dry and red ; the lips and

teeth covered with sordes ; the appetite is lost; nausea,

vomiting, or diarrhoea sets in, and the patient usually

sinks into a typhoid state and dies. There is no oedema,

and the urine usually continues abundant and loaded

with pus to the end, though it may at times be dimmished

in quantity or even suppressed. It may or may not

contain blood.

Treatment as a rule is of little avail ; but the same

general plan should be followed as described under simple

interstitial nephritis. Where the cause can be effectually

removed recovery may at times take place.

CiRCiXMScmBED ABSCESS may occur- in the kidney

substance or in the cellular tissue around [peri-nephritic

abscess). It must be distinguished from pyonephrosis,

in which the pelvis and calices are distended with pus

Cause.—It is generally due to injury, pyaemia, or renal

calculus. When it occurs in the peri-renal tissue, it may

be consecutive to abscess or other disease of the kidney

itself- or it may be due to causes independent of the

kidney, as cold, disease of the spine, and other conditions

leading to the formation of abscesses. The symptoms are

those of deep suppui-ation, attended with certain peculi-

arities on account of its situation, which however cannot

be here discussed. The treatment consists m makmg a

free incision into the abscess thi-ough the lorn.
_

Hydronephbosis is an over-distention of the pelvis ot

the kidney with altered urine. Cause.—Any condition m
the bladder, ui-eter, or pelvis of the kidney,^ producing

mechanical obstruction to the outflow of urine, ihese

conditions may be di^'ided into the congemta I,
snch as

twists of the ureter, smallness of its vesical orifacc .S:c.,

and into the acquired, such as impaction of a calculus in

the ui-eter, enlarged prostate, stricture of the urethra,

PatJwlogy.—Tho pelvis, and subsequeutlv the cahces oi

the kidney, become distended with urine, the cortical sub-

stance is destroyed by the pressure of the retained urine,

and the whole organ" finally converted mto an irregular

cyst. The hydroncphrilic fluid consists of altered unnc.

and may contain hardly a trace of urea. Symptoms.—W hen
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the obstruction is complete, a tumour is found in the ab-
domen, and often attains a great size. It may then be
mistaken for an ovarian cyst, a hydatid cyst of the liver
or omentum, a distended gall-bladder, a splenic tumour, a
solid tumour of the kidney, or pyonephrosis. From these
a hydronephrotic kidney may generally be distinguished
by the colon being in front of it, by the presence of
fluctuation, by its dulness to percussion, by its situation
in the flank, by its projection more or less in the loins,
by the uterus being free and not disiDlaced, and by the
absence of febrile symptoms. Treatment.—As\nva,tion,
unless the tumour is small and painless, when it may be
left alone, should first be tried : but if the fluid rapidly
re-accumulates, nephrotomy will usually be required.
Pyonephrosis is the distention of the pelvis and

cahces of the kidney with pus, and the subsequent de-
struction more or less complete of the medullary and
cortical substance, the whole kidney being at length con-
verted into a large multilocular cyst. This cyst may
rupture into the peritoneal cavity or colon, or into the
surrounding tissue, causing a perinephritic abscess.
Cawse.s.—It may follow pyelitis, owing to the blocking of
the ureter with a clot of blood or pus ; or it may be
engrafted on hydronephrosis consequent upon tapping or
injury. At times it may be the result of tubercle, or of
a du-ect injury of the kidney. 6'vmj)to/,is.—In] addition
to a tumour in the abdomen with characters similar
to those of hydronephrosis, there will be pain in the

•i^T^^i
especially on pressure, febrile disturbance, and

It the obstruction of the ureter is incomplete, pus in the
urine from time to time. rreatment.—ILaYmg aspirated
the tumour, and discovered the presence of pus, nephro-
tomy is generally indicated, especially if the tumour
rapidly refaUs, and there is much pain or febrile disturb-
ance, or rupture of the cyst appears imminent. If after
nephrotomy, however, the cyst docs not shrink and cease
to suppurate, nephrectomy must be done, as otherwise
lardaceous disease or hectic may carry off the patient
or blood-poisonmg may ensue from the discharge becomino-
septic, or, as sometimes happens when the obstructioS
of the ureter is relieved to some extent by the nephro-
tomy the decomposing pus may make its way into the
bladder, set up cystitis, and the other kidney become,
attected. Under some circumstances, as where the kidney
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is reduced to little more than a shell, it will be better at

once to perform nephrectomy.

Een'^l calculi generally consist of uric acid or ol

oxalate of lime, and are formed by the deposit of the

urinary salts, either in the tubules or calices ot the

kidney. Whilst still small, they may pass down the

ui-eter into the bladder, and subsequently fonn the

nucleus of a vesical calculus, or be voided with the urine.

F>.; -^(JO -Kenal c.leulns Mn. king u,. ,,elvi. of kidney and com-

,uenren,ent of nrcter. (St. Dartholuuu.w s Hospital Muscnn.

Or they may remain in the kidney, either in its substance,

or in the pelvis or one of the cahces. and
^^J^}^'^^

si/e bv the successive deposit upon them of the unna

salts (Fis "Wi). They may be smde or multiple ai d

"^Iry i 1 Sel^ni shape: from that of a smaU -un^^d bodv

the si/.o of a mustard-seed to a large branched niass hn.u^

the pelvis and calices. Their presence may set up mihnn-

mation of the pelvis of ti^e k.dney (calculous p,^^^

of its substance {srnrpir or .up,.m^fn:c "'7'/'"''^:
;

0

may block the ureter, m which case the

become distended with altered urine (''^'' ^^'^^^^

with pus (p,,o„n>hros'-s)' ^vhilst. attunes. the> ma> exist
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for years causing little or no damage. Not infrequently
there may be a stone in both, kidneys.

Si/inptoms.—At times there may be no symptoms, even
although the stone is of large size. Grenerally, however,
there will be pain, retraction of the testicle, increased
frequency of micturition, and the presence of blood or pus
in the urine. The pain, which is worse after exercise, is

usually situated in the loin of the affected side, and is

often felt shooting down the course of the ureter to the
groin and front of the thigh. Blood is generally present
in the urine from time to time, especially after violent
exercise, and pus and mucus in varying quantities, if

pyelitis has been set up, may also, as a rule, be detected.
The urine, notwithstanding the presence of the pus, is

generally acid, and the bladder, prostate, and urethra
are found free from disease. Should h3^dronei3hrosis or
pyonephrosis have been produced, a tumour will then be
discovered in the abdomen, and there may no longer be
any pus or blood in the urine. In the "latter instance
there may be in addition constitutional signs of suppura-
tion (see hydro- and pyonephrosis). Should the stone
escape from the pelvis and enter the lu'eter, its passage
down that tube will be attended with intense pain {renal
colic). The pain occurs suddenly and darts towards the
groin, testicle, and thigh, and is accompanied by nausea
or vomiting, syncope, profuse perspiration, and blood and
urates in the urine. After lasting a few hours to several
days the symptoms suddenly cease, owing to the calculus
dropping from the lower end of the lu'eter into the
bladder, or if too large to pass beyond the infundibulum,
becoming displaced into the pelvis of the kidney. Hence
successive attacks of renal colic may be due either to the
same stone blocking up from time to time the entrance of
the ureter or to the passage of different stones.

Treatment.—For an account of the preventive treat-
ment a work on medicine must be consulted. When a
stone has formed and medical treatment has failed to give
relief after long-continued trial, and the patient's life is
rendered imbearable from constant pain, or compulsory
recumbency, an operation must be undertaken for his
relief. This may consist in nephrolithotomy, nephro-
tomy, or nephrectomy. Where the kidney is but little if

at all damaged the tirst is clearly indicated ; but if, on
exploring the kidney, the stone cannot be felt even on
puncture with a noodle, or incision and exploration with
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the finger, it becomes a question -whether nephrectomy

should be done, or the kidney left in aitu and the wound
merely closed. If hydronephrosis or pyonephrosis has

supervened nephrotomy is required, or possibly nephrec-

tomy. For renal colic hot baths, hot fomentations, and

opium, or morphia injections must be given to assuage

the pain.

The tuberculous ok strumous kidney need only

briefly be referred to here, as it is more fully described

in works on medicine. This affection may occur ia the

com'se of general tuberculosis, or involve the kidney

secondarily to the bladder or prostate ; or it may begiu

primarily in the kidney and thence spread downwards.

The symptoms to which it gives rise are veiy similar to

those of renal calculus, and it may be impossible to

distinguish them. Thus, there is increased frequency of

micturition, pus, and at times blood, in the urine, and

often pain in the loin ; whilst later there will be a tumour

in the abdomen with characters like those described under

pyonephi'osis. The presence of tubercle elsewhere, and

of hectic or emaciation, and the discovery of the tubercle

bacillus in the urine, will point to the natui-e of the case.

Treatment.—The constitutional remedies for tubercle

should be employed, and when pyonepkrosis or a pen-

nephritic abscess"has formed, nephi'otomy may be resorted

to ; but nephi-ectomy should never be undertaken unless

it seems clear that the disease is limited to one kidney,

the exception rather than the rule.

Cysts of the kidney.—Serous and hydatid cysts may

occur in the kidney as elsewhere, but the question of

their diagnosis, which is often attended with much diffi-

culty, cannot be discussed here. They are very rare.

Cysts of small size are common ui connection with some

forms of chronic ^right's disease ; but these (mly concern

the pathologist. The so called cystic degeneration, due

to ui-iuary obstruction, pyelitis, pyonephrosis, ^'c, has

already been alluded to.

TuMomis OF THE KIDNEY.—Sarcouia and carcinoma

are the only tumours which need be referred to. They

are characterized by a swelling in the region of the

kidney, dulness in the flank, the presence of the colon in

front of them, the absence of fluctuation unless they are

of a cystic character, blood in theui-me, and rapid emacia-

tion. Treatment.—li the tumour is diagnosed whilst

still small nophrectomv may be done, though nn enrly
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recurrence is only tco probable. When the tumom- is of

large size it is bej^ond the reach of legitimate surgery.

SuTPRESSlON OF URINE is the term applied to the non-
secretion of ruine by the kidnej'S, and must not be con-

founded with retention of ui'iue, in which the urine is

secreted as usual, but its passage from the bladder is

obstructed. In the former the bladder is empty ; in the

latter distended. Suppression as met with in siu'gical

practice is generally due to the shock following an opera-

tion or injury on the urinary organs in a patient suffering

from chronic renal disease. If not relieved, coma, convril-

sions, and death from urpemia quickly ensue. Treat-

ment.—Dry cupping the loins, hot vapoui' baths, free

purging as by elaterium and croton oil, injections of

pilocarpine, and hot enemata per rectum, are at times
successful in reheving the congested kidney.

Operations on the Kidney.

Aspiration of the kidney may be performed either for
the pui-pose of diagnosing a renal swelling, or for the
relief of such affections as hydronephrosis, j^yonephrosis,
or hydatid or blood cysts. It should be done with the
ordinary precautions, any prominent or fluctuating spot
being chosen for the puncture.

_
Nephrotomy consists in making an incision into the

kidney for the pui-pose of evacuating and di'aining the
fluid or pus in the case of hyckonephrosis, pyonephrosis,
hj'datid cyst, abscess, &c. The tumour may be exposed
by the liunbar or lateral incision as described in nephrec-
tomy. An incision is made into the kidney, the fluid
allowed to run out, the wound thoroughly irrigated with
some antiseptic solution, and insufflated with iodofonn, a
large-sized di-ainage-tube inserted into it, and voluminous
dressings of absorbent cotton and the like applied to
receive the subsequent discharges.
Nepuro-lithotomy consists in cutting into a kidney

for the purpo.se of extracting a calculus. The kidney may
be exposed either by the lumbar or lateral incision as
described in nephrectomy. If a stone is felt, an incision
should be carefully made over it, the flnger or forceps
introduced, and the stone extracted. If one cannot be
felt a_ needle should be thrust into the kidney at several
situations, and this failing, an incision should be made
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into it, and the finger and a probe introduced to search

for the stone. A drainage-tube should be placed in the

wound, and an antiseptic and absorbent di-essing applied.

The urine will at fii'st escape through the wound, but

will cease to do so as a rule after a longer or shorter

interval.

Nepheectomy, or removal of the kidney, may be

done for— 1. A large renal calculus. 2. Ihiberculous

disease with exhausting discharge. 3. Hydi-onephrosis.

4. Malignant and other tumoui-s. 5. Movable kidney

attended with severe neuralgic pain. The operation may
be done without opening the peritoneum, either by a

lumbar or a lateral incision, or through the peritoneal

cavity, the incision being then made either in the linea

alba or linea semilunaris.

The extra-peritoneal operation.—U the incision is made

in the lumbar region it may be vertical, oblique like

that of colotomy, or T-shaped. If the lateral mcision

is chosen it should be made obliquely from near the tip

of the last rib, towards the anterior superior spine of

the ilium. It is the one I have always employed myself,

and one now in common use at St. Bartholomew's, its

advantages being that it combines the facilities of the

intra-peritoneal and the greater safety of the lumbar

incision, as it does not involve opening the peritoneal

cavity. The kidney having been exposed by any of these

incisions, the capsule should be opened, the finger mtro-

duced, and the kidney enucleated from its capsule
;
the

renal artery and vein should then be securely tied -with a

silk Ugatiu-e passed round them by an aneui'ism needle,

and the m-eter secured separately in a similar way. The

kidney may then be removed by cutting through the

pedicle with scissors, and the wound drained and dressed

antiseptically. .

The intra-peritoneal operaiion.—Tix\s consists m opening

the peritoneal cavity by one of the incisions mentioned

above, drawing the intestines aside and then exposmg

the kidney by cutting through the peritoneum m front ol

it external to the colon. The vessels are then tied scpi-

rately, the kidney removed and the peritoueiun united, the

same precautions being adopted as after an ovariotomy.

A drain-tube is passed by some sm-geons through a

counter-opening in the loin, and the end of the ui-eter

brought out of the wound.
_^

Tlio dau(/Kr.i of nephrectomy arc- -1. Severe shock. '-.
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Excessive lisemorrliage. 3. Suppression of mine from

disease or absence of the opposite kidney. 4. Peritonitis

from -n-ounding the peritoneum. 5. Laceration of the

colon. 6. Inclusion of the vena cava in the ligature of

the pedicle in operating on the right side.

Nepheokkaphy is an operation for fixing a floating or

movable kidnej^ by exposing the kidney in the loin, and
attacliing it mth sutures to the parietes. It should only

be done where there is intense pain and constant suffering

niiich palliatives have failed to relieve.

Urinary Lhpvsits and CulciiJi.

Urix.uiy deposits are divided into the unorganized

and the organized. A. The unorganized consists of the

lu-ates, the m-ic acid, tlie oxalate of lime, the phosphates,

the cystic oxide, the uric oxide and the carbonate of

lime. Only the more common of these are described.

1. The urates, formerly called litkates, are the most
common of the urinary deposits, and are formed by the

combination of lU'ic acid with ammonia, soda, or lime.

They occur in acid urine as an amorphous sediment,

varying in colour from a white or a pale fawn to a brick-

dust red. Thej- only appear as the urine cools, and
disappear again on the application of heat, or on adding
alkahes. Though generally amorphous they sometimes
present the crj'stalline forms seen in Fig. 267.

2. The uric acid, deposits, which are the next most
common, occm* only in very acid urine, as a yellowish-

pink, red, or brick-dust red crystalline sediment. The
crystals are often of large size, and the deposit is then
known as n^d sand or (jra.vd. They usually occur as

rhombic prisms, or long oval plates with acute angles,

and are often mixed, forming rosettes. The various kinds
are seen in Fig. 268. They are soluble in alkalies. Tlie

causes of the presence of uric acid, as well as of the

urates, are : 1. Rapid tissue waste, as in fevers ; 2. Over-
indulgence in animal food ; 3. Dyspepsia ; 4. Congestion
of the kidney ; 5. Uoiit ; and 6. Want of action of the

skin.

3. The (j.iuhile of liinc is a crystalline deposit and
assumes two forms, the octahedral and the dumb-bell
crystals (Fig. 269). On holding the urine up to the light

the crystals as minute shining particles are seen in it.

The canses arc : 1. Nervous exhaustion from overwork or
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sexual excesses. 2. D^^spepsia induced by saccharine

food, excess of alcohol, or vegetable diet.

4. Phosphatic deposits occur in three forms, (a) phos-

Fia. 267.—Urates. (Bryant's SurgeiT.)

phate of lime, [h) ]ihosphate of ammonia and magnesia, or

triple phosphates, (c) the t^'O former mixed, or the fusible

Vm:. -.ilCiS.— Crie .'iciil crystals. i liryaiit's Suri^i'ry.)

l)hosphatos. (a
j

I'/Kin/i/uih' of liiiw tonus a white cloud or

amorphous deposit of pale granules or spheroids, two of

which adhenng form the .^o-called false dumb-bell ; or
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a crystalline deposit of six-sided prisms collected into
sheaths or bundles (Fig. 270). It may be mistaken for

Fig. '270.— Phusitlijitcs of lime. (IJryiuit's Surgery.)

'rnagnesiun ^jhus^j/iatus occur in the form of large triantnilar
pnsms with truncated extremities ; as four-sided prisms •

as six-sided plates
;
and as foIiacGous stellar prisms on
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adding ammonia (Fi^'. 271). The uiiue is natui'al in

colour, neutral or acid, rarely alkaline, and has a foetid

ammoniacal odour. Causes.—Phosijhatic deposits are

due to local disease or injmy of the urinary organs,

such as may be induced by spinal mischief, a foreign

body in the bladder, &c. Tlie mucus fi'om the bladder

Fig. '271.—Phosphates of aiumouia and magnesia (triiilc

phosphates), (liryant'.s Surgery.)

decomposes the uvea into carbonate of ammonia, which

converts the soluble acid into insoluble alkaline jihos-

phates.

Carbonate of lime, ri/stir nxidc, and nn'c u.ridc, are too

rare to reqiure description.

B. Tlie organized dcjxisits.—To these belong ims, blood,

mucus, epithelium, renal casts, s])crmutozoa. and fimgi.

I^iis occurs as a thick sediment and may bo known by the

ui-ine becoming gchitinous and ro])y on adding liquor

potassic ; by its containing albumen ; and by the micro-

scopical a]ipoarance of the pus-corpuscles (p. '23). It

may bo duo to cystitis, p^-elitis, gonorrha-a, leucorrhcca,

and abscess in any part ol" the urinary tract. Jl/ood may
bo recogni/,(^d hy the urine being smoky or red, by the

ozonic ether test," and by the microsco])o. See Jla uuiiiiria

(p. 741). Mucus, e^jitheliiim, renal casts, and sjierynatozoa,

may be detected by the microscope.

ITiuxAHY CALCULI are commonly s]ioken of as renal,
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vesical and prostatic, according as they occur in the
kidney, bladder or prostate. Renal calculi are formed in
the kidney and have already been described (p. 708).
Frostatic calculi are formed in the racemose glands of the
l)rosl:ate, and -svill be further referred to under diseases of
tliat organ (p. 746). Vesical calculi may originate in the
bladder, or, as is more commonly the case, in the kidney,
whence they pass into the bladder, and there increase m
size by the successive dejjosit u])on them of the same or
other of the uriyary salts. The calculi most frequently
met with in this situation are (1) the uric acid; (2) the
oxalate of lime, and (3) the fusible or mixed idiosphates.
The rarer forms are (4) the urate of ammonia; (5) the
cystic oxide or cystine; ((5) the phosphate of lime; (7)

ndeulii.s.

Fill. — Section of oxalate of

lime calculus.

the phos]ihate of ammonia and magnesia, or triple phos-
phate

; (8) tlie carbonate of lime
; (9) the xanthic or uric

oxide; (10) the hbrinous; (11) the blood; (12) the uro-
.stealith ; and (13) the silicious. The seven latter, being
exceedinj^iy rare, are not described.

1. TnE URIC ACID CALCULI are the most common.
They are generally of moderate size, oval, and laterally

compressed, of a nut-brown colour, smooth or finely

gi'anular, moderately licavy and hard, and laminated on
section. They are completely destroyed in the blow- pipe
tlame, jriving off a smell of burnt feathers. The_y are
insoluble in nitro-liydrochloric acid, but soluble in warm
alkalies. Wlien treated by nitric acid and evaporated to

dryness, on the addition of a dro]) of ammonia a purple
colour is produced {murexide lest). The nucleus is gene-
rally composed of uric acid, sometimes of oxalate of lime,
and is generally formed in the kidney. These calculi
occur most frequently in yoiilJi and middle age.
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2. The oxalate of lime, or mulberry calculi (Figs
272, 273), as they are often called from their resem-
hlance, when first removed covered with blood from the
bladder, to a mulberry, are generally of moderate size,
globular in shape, usually of a dark-brown or mahogany
colour, rough and tuberculated, very hard and heavy, and
crystalline on section. They are only partially destroyed
in the blow-pipe flame, the residue being alkaline and
effervescing with an acid. They are insoluble in acetic
acid, but soluble in hydrochloric acid.. The nucleus is

generally composed of oxalate of lime, but may consist
of uric acid or urate of ammoma. It is usually foi-med
in the Iddney. These calculi are most fi'equent in mlddlt
age.

3. The phosphatic calculi are of three kinds :—(a)
the phosj^hate of lime or earthy phosphate

; (i) the
ammonio-magnesian or triple phosphate, and (r) the
phosphate of lime with the ammonio-magnesian phos-
phate, the mixed or fusible phosphate. Of these the last
is the only common form. It is usually of large size and
of white colour, smooth, soft, friable, earthy and lami-
nated on section, and of irregular shape, taking that of
the nucleus on which it is formed ; it fuses when heated
in the blow-pipe flame; is insoluble in warm alkabes, but
is soluble in acetic acid. The nucleus is composed of
ui'ic acid, oxalate of lime, or of some foreign body other
than a calculus, as a piece of catheter, hau-pin," blood,
or fibrin. It occm-s most frequently in the later periods
of life, and is then generally produced as follows :—

A

calculus or other foreign body irritates the mucous mem-
brane of the bladder, and a secretion of mucus is. in
consequence, poured out. This mucus decomposes the
urea contained in the urine into carbonate of ammonia
and water. The carbonate of ammonia unites with the
acid phosijhates, and an insoluble mixed phosphate of

ammonia, magnesia, and lime is thrown down and
deposited on the foreign body. Hence these calculi are
only met -nath in alkaline conditions of the urine.

Altliough calculi may be chiefly composed of one con-
stituent, they are more often comjjosed of several, which
may bo arranged in alternate laj'ers {aUlrmdiixj calculus).

The formation of tlieso laj'ers is due to the varying state
of the patient's healtli and of the condition of the mucous
monibrano of the bladder.
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DISEASES OF THE BLADDER.

Extroversion or ectopia vesica is a malformation
in which, in consequence of an arrest in the development
of the anterior wall of the bladder and the corresponding
part of the abdominal parietes, the posterior wall of the
bladder is pushed forward by the pressure of the abdominal
viscera, and protrudes as a red velvety tumour. It is

associated with epispadias or absence of" the upper wall of
the urethra, and with failure of union of the pubic bones
at the symphysis. The testicles are frequently retained
in folds like the labia on either side. It is attended with
extreme discomfort from the constant dribbling away of
the urine from the mouths of the ureters, which can be
seen on the surface of the tumour. Treatment.—Many
operations having for their object the closing in of the
bladder by flaps of skin taken from the adjacent abdomi-
nal wall, have been performed for the relief or cure of
the deformity. Various attempts have also been made to
turn the lu-eters into the colon or rectum, but without
success. Eecently Trendelenberg has succeeded in re-
ducing the gap between the-jjubic bones by separating
the sacro-iliac synchondroses, so that he was enabled at
a subsequent sitting to bring the mucous surfaces of the
bladder in contact, and then unite them by a plastic
operation. The newly formed bladder is in this way lined
with mucous membrane instead of having its front wall
closed in by skin, the objection to which is the growth of
hair at puberty and its incrustation with phosj^hates.

Cystitis, or Inflammation of the Bladder, may vary
from the mildest catarrh to the most intense inflamma-
tion involving not only the mucous membrane but the
other coats of the organ as well. For the purpose of
description, however, it may be divided into the Acute
and Chronic.
Acute cystitis. Causes.—In its most intense form it

is nearly always the result of injury or operation, as the
passage of instruments, irritation of sharp fragments of
a crushed calculus, &c. In its milder forms it may be
due to the extension of inflammation from the urethra as
in gonorrhoea, or from the ureters in calculous pyelitis';
to the exhibition of certain medicines, as cantharides

'

and occasionally in gouty subjects to exposure to cold.
Synvptoms.—In the acutest forms there is intense pain
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and strangury, or a continual desire to void urine, which

is passed drop by drop in a spasmodic manner ; whilst

there is high fever, rapidly running into a tj'phoid type.

In the less acute or more common forms micturition is

still very frequent, with increased pain, as soon as a little

urine has collected in the bladder, in consequence of the

stretching of the inflamed mucous membrane. The urine

is scanty, high-coloured, often blood-stained, and mixed
with mucus and pus. The fever, though generally high,

is less marked than in the acuter cases, and may be of a

mere transitory character.

Pathology.—In the milder forms the inflammation is

limited to the neck of the bladder and to the mucous
membrane only. In the worst forms it involves the whole

bladder, and extends to the muscular or even the peri-

toneal coat. It may terminate in 1, resolution ; 2, chronic

cystitis ; 3, ulceration or gangrene of the mucous mem-
brane ; 4, abscess in the walls of the bladder; 5, inflam-

mation of the kidneys, or more rarely of the peiitoneum ;

and 6, saprsemia, produced by the absorption of the

products of the decomposing mine.

Treatment.—The cause, if possible, should be removed.

Thus, if there are fragments of calculus in the bladder,

they should at once be extracted by the large evacuating

catheter, crushing any that cannot be got away ; or per-

haps better, the bladder may be opened by a median

incision in the periuisum and thoroughly washed out. If

a catheter has been tied in it should at once be withdrawn.

Hot sitz-baths should be given night and morning,

leeches applied to the perinieum, suppositories of morphia

placed in the rectum, and hyoscyamus ami alkalies, if tlu-

urine be acid, administered to relieve strangury. All

stimulants should be avoided, the diet restricted to milk,

and the bladder washed out with hot water, or when the

urine is decomposed, with a weak antiseptic lotion. If

washing out iucreas(!S the irritation, the bladder should

bo drained by an incision in the permauim.

diiKONic CYSTITIS is much more frequent than Ihc

acute variety, and in its mildest form is known as catarrh

of the bladder. Causes.—It may be a sequel to an acute

attack ; or it may bo chronic from the conimoucoment.

and may then be "due to a stone or other foreign body or

a growth in the bladder, obstruction to the lu-inary out-

flow, as from an enlarged prostate or stricture of the

urethra, the extension of gonorrha-a, paralysis, over-
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distention or atony of the bladder, or the spread of in-
flammation from the neighbouring organs.

The 8ym2Jtoms are similar to those of acute cystitis, but
are much milder in intensity. Thus there is increased
Irequency of micturition, the patient, perhaps, having to
make water every hoiu- or half-hom-, the desire to do so
being generally so urgent that he is unable to control it.
Ihis, as m the acute variety, is due to the stretching of
the inflamed mucous membrane as soon as a few ounces

+-U TJ^i
collect. The pain usually ceases immediately

the bladder is rebeved. The ui-ine is characteristic •
it

generally contains large quantities of ropy mucus and pus
which form, on standing, a distinct layer at the bottom
of the contammg vessel. It is often alkaline, and
sometimes highly ammoniacal and offensive from the
decomposition of the lu-ea into carbonate of ammonia,
ihis decomposition is brought about by fermentation,
probably set up by the presence of micro-organisms
[micrococcus itrcc) that have gained admission either bv
the use of a contaminated catheter, or by making their-way along the stringy mucus that may han^ about the
uretiira. Fatholocjy.—The mucous membrane is thickened
velvety, mottled with patches of a dark slate, or red
coloui-, and may be covered withmuco-pus and sometimes
with a deposit of phosphates, or it mav even, in places,
be destroyed by ulceration. The muscular coat, where
there has been obstruction to the outflow, becomes
thickened and fasciculated, the hypertrophied fibresgiving the interior of the bladder a columnar and rugose
appearance. In places the mucous membrane may %m-trude between the fasciculi of the muscular coat forming
sacciUi which may become receptacles for urine, and inwhich calculi may foi-m. If the cystitis is allowed to con-tmue the kidneys may subsequently become affected.

lreatm.ent. --A8 in the acute form the cause, as stiic-
tiu-o, «tone &c. must first be removed, as where this is
impracticable, the treatment at best can only be pallia-
tive. The diet should be unstimiUating, and alcohol inany form, as a rule, forbidden. A purely milk diet is attimes most successful. Internally, such medicines as

potash Bhould be given where thick ropy mucus ispassed with the mine; and benzoic acid which, in itspassage through the system is converted into hippuricacid, may be tried when the urine is alkaline. LocaUy!
w. ..

3 A
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the bladder should be washed out twice a day with some

antiseptic sokition, as boric acid, nitric acid, corrosive

sublimate, quinine, &c. The best results are sometunes

obtained from water as hot as can be borne. Great care

should be taken that all instruments are rendered

thoroughly aseptic before use. In severe cases, where

other means have failed, the bladder should be placed

at rest by permseal cystotomy and di'ainage for some

weeks.
.

Irritability of the bladder, by which is meant a too

frequent passing of water, is often spoken of as a disease ;

but is no more so than is pain, since it is only a sjTnptom

either of disease of the ui-inary organs, or of some general

state of the system, as hysteria, Bright's disease, &c. The

cause should'be sought and treated.

Inversion of the bladder, and hernia of the bladder,

are both very rare, and are not here described.

Atony and paralysis of the bladder. Eoth these

terms are applied to a want of contractile power m the

muscular coat to expel the contents of the bladder ;
but

in atony the want of power i.s the result of loss of tone in

the muscular fibres, while imndysis is due to the failui-e

of nervoirs influence. Both conditions must be dis-

tinguished from the mere inability of the bladder to

empty itself on account of obstruction to its outlet. (See

Retention.)

Atony may be due to, 1. Simple over-distention. conse-

quent upon the patient having voluntarily or compul-

sorily held his urine for too long a period, whereby the

muscular fibres are over- stretched and unable to recover

themselves. 2. It may be the result of gradual dis-

tention owing to enlarged prostate or stricture. In con-

sequence of the obstruction, the bladder does not empty

itself, but some urine remains aftrr every act of mictim-

tion; the amount retained gradually increases, thr

bladder becomes distended, and its fibres, if the patient

is old, become stretched, and lose theu- tone instead oi

becoming hvpertrophiod as commonly happens m a

young and hcalthv person. 3. Again, atony may bo

due to cystitis, owing to the inflammation having spread

to the muscular coat, which then undergoes fibroid or

fatty changes.
,

,'i,jviptoms.—Tho i)atient complains of mabihty to hold

his nv'mv., or that it constantly dribbles away, or that ho

has to pass it verv fro(iuently. The involuntary How
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occui-s at first during sleep
; afterwards on any exertion

causing contraction of the abdominal muscles These
symptoms, although often spoken of as incontinence, arereaUy those of retention, the bladder being fully distended
but unable to empty itself, and the excess flowing in-
voluntarily away. °

_

The treatment consists in passing a catheter at regular
intervals and as often as may be necessary to completelyempty the bladder; whilst in the meantime, the con-
iLition leadmg to the atony must be treated l)y appro-
priate .means. Thus, if tlie r.sult of over-cUstention,
«tiychnine and galvanism may be tried; if the result ofgradual distention from enlarged prostate or stricture

mX',°T '"^^'^ be treated in the way mentioned
midei then- respective heads. In both paralysis andatony, cystitis, dilatation of the ureters, pyelitis, and dis-organiza ion of the kicbiey rapidly ens/ie^^f the' cause ofthe bladder trouble cannot be relieved

Tiu,e paralysis of the bladder is nearly always theesidt of disease or injury of the bram or spinal cord, and

beino ^"jT'^^i'^'^'P*^ f S'^^^^'^l paralysis. The bladder

ter dfrl^ ^ ^? Tl'^y becomes dis-tended as m atony
; and when it can hold no more the

^^--f
.t^^ «P^-ter, whicTi^'also

paialy,sed. Iteflex paralysis, however, often occiu's after

So di'^K'ir'f
operation, especially that for heemor-i^oid^ ihe local treatment consists in the regular passac^eof a catheter two or three times daHy

pasba^e

iUBERCLE OP TUE BL.U;DER is rare, and is nearly

unnS;;"trac?"Vh°
'"'""'^ ^^'^ "uunaiy tiact. There is pam, htemorihage, and other.signs of chi-onic cystitis; but the diagnoses Will depend

o™ 7- ; ^r?
V^'^^senc^ of tubercle in othe •

foi tuberie -r^^^'' f^"^^'^^ constitutional remedies

•rmcSies n ^^T?^"^"^^ ^^S-^t^^^- ^^'^th such local

n^of the '""t."
'y'^'^''' ^""'^ tlie assuag-

be\lone aid ^i, f^^f/'^^i^S to relieve, cystotomy mSy
mas es of tubotl. Tf''^ '^^^"^ '^^^^oZmasses ot tubercle as permit of it removed.

Ve3ico-l^testi.\al EisTULA may be known bv theoccasional passage of f«3cal matter ami gas by th?ui4hraand is usually a source of great discomfort. commoni;depends on malignant or other form of ulcer-jfinn n^H
nue..tine mvolviug the bladder, r.a:' ;:::i-wien

\ 2
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fistula is thought to be low down the intestine the ahdo-

men may be explored, and the colon above the fistula

united to the abdominal wall and then opened.

The TTJMOUTis that may be met with in the bladder

are -—1 The fihrons. 2. The muams. 3. The villous or

pamMomatous.' 4. The malignant. The y? frrotw and mwrow*

spring from the sub-mucous coat, and protruding the

mucous membrane in front of them assume a polypoid

Hospital Museuin.

)

the chorion. They are the most common of the muoceut

growths. The maliqnant either spring from the mucous

or the sub-mucous coat, and may form a large mass often

nearly filling tlic bladder, or assume a villous appear-

ance, or merely infiltrate the walls. They have either a

ciircinomatous or sarcomatous structure.
„ „ . , ,

The syinpioms common to all are those of a foreign boclv

iu the bladder, with hicmaturia and absence on sounding ol

stone. In the fihrom there are signs of obstruction to the

uiinary outlet,' but little or no ha?matuna, and the tumour

mav sometimes be felt with the sound. In the y^llous

(Fig. 274) there is usuallv more or less coutmuous



STONE m THE BLADDER. 725

haemorrhage without any other cause being discoverable
to account for it ; there is seldom any marked obstruction
to the ui'inary outflow ; and shreds of the growth maj"-
come away spontaneously or in the eye of the catheter. In
the malignant there are usually sudden attacks of severe
htemorrhage from time to time ; and a growth may be
felt by the sound, or by the finger in the rectum, or by
palpation above the pubes. There are commonly more-
over other signs of malignancy, as rapid growth of the
tumour, cachexia, &g. Tumours of the bladder, how-
ever, especially the villous, are often dithcult to diagnose;
some aid, it is true, may at times be gained by the electric
endoscope, but where the m-ine contains blood it is of little

or no service, although attempts have been made to over-
come this by passing a stream of water through the in-
strument. Lideed, in some cases, a diagnosis cannot
always be rnade without a digital exploration of the
bladder, which should lie undertaken where symptoms
such as the above are persistent unless the)- point to the
growth being of a malignant natiu-e.

Treatment.—The removal of the tumour, except it
is malignant, should generally be attempted. In the
female the urethra should be dilated for this purpose. In
the male the incision into the bladder should be made
either above the pubes or through the perinceimi as for
lateral or median lithotomy. The supra-pubic incision,
however, has the advantage that a more thorough extir-
pation can by its means be generally made. When
removal is contra-indicated, relief where there is obstruc-
tion to the urinary outlet may be obtained by supra-
pubic puncture; htemorrhage should be restrained by
astringents ; and pain assuaged by opium.
Stoxe in tue i^LiVDDER may occur at any age, but is

said to be most frequent between the ages "of fifty and
seventy

; next, between the ages of two and six ; whilst,
between the ages of twenty-six and thirtv-six it is rare.'
It may occur in both males and females, but is decidedly
more common in the formcu-.

The rMuses are not altogether known ; but residence in
certain districts or countries, poor living, abuse of alcohol
especially m the form of malt liquor, excess of nitro-
genous food, want of sufliciont exercise and anything
that induces the excessive formation of uric or oxaHc
acid in the urine, are regarded as predisposing causes
Eetention of urme from jirostatic enlargement and the
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presence of a foreign body in the bladder are exciting

causes.

Varieties.—The three most common varieties of calculi

met -with in the bladder are the uric acid, the oxalate

of lime, and the phosphatic. They may occur almost pure,

or they maybe mixed. According to Sir Henry Thompson
the uric acid and m-ates fonn one half of the number met
with; thei:)hosphatic one (quarter; the mixed one quarter;

and the oxalates only three per cent, of the whole. The
uric acid and the oxalate of lime are generally formed on a

nucleus of one of these substances which has descended

from the kidney. The phosphatic is foinned in the bladder

itself, either on a nucleus of phosphates deposited on some

inspissated mucus or a foreign body, or on one of the other

forms of stone which has descended fi'om the kidney and

which sooner or later acts as a foreign body. The oxalate

of lime is the most slow of formation and is consequently

the hardest and most compact. The phosphatic forms

very rapidly, is soft and friable, and often of veiy

large size. Sometimes alternate layers of uric acid,

oxalate of lime, and phosphates, occur in the same stone

(alternativf/ caJcuJriis), a condition probably due to vary-

ing states' of the patient's health, effects of medicines,

bladder irritation, &c. A description of the various foi-ms

of calculi is given in the section on Urinary CaJrvli

(l)age 716).

The rhuractcr of the stone may to some extent bo

guessed at by the state of the urine. Thus, if the nvmp

IS acid, it will probably be either oxalate of lime_ or lu-ic

acid ; if alkaline, phosphatic. Calculi vary in size from

that of a hemp-seed to a large mass weighing many oimces

;

but large stones, at tlie present day, in conse.|uence of

improved diagnosis, and the less dread a patient has of an

operation, are the exception. They generally occur singly,

but there may be two, or even more; thoy are then

usually facetted from rubliing against one another.

H/>07ihnienHS /'radvre sometimes hap]icns. and has been

•ittvibuted : 1 ,' to the swelling of the cementing material

with which the particles of Ihe calculus are held together:

2, to two stones coming into collision: a, to the com-

pression of the calcTili by the hypertrophied muscular

coat of the bladiler.

The calculus may be varinuslv situated in the bladder.

It is usually free ju'st behind the prostate, but it may be

in the upper fundus behind 1he pubes, or in one of the
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sacculi so often found in long-standing disease of the
bladder. Calculous matter may sometimes be deposited
upon growths in the bladder or upon the ulcerated
mucous membrane.
The terminations ofstone.—If neglected, cystitis is set up,

and inflammation may spread up the ureters to the kidney,
leading to the changes described under surgical diseases of

the kidneys. In consequence, moreover, of the obstruction
to the urinary outlet, the bladder maj^ become hyper-
trophied, and the ureters aud kidneys dilated in the way
desci'ibed under stricture.

Sy7n2:)toms.—The three chief symptoms are— 1. Pain,
generally referred to the end of the penis, and worse after

Fig. 27^1.—Ordinary soiiiul.

mictui'ition on account of the stone then falling on the
sensitive trigone and the walls of the bladder contractmg
upon it. 2. Frequent micturition; and, 3. A little blood
in the urine. These symptoms are increased on exercise,
especially riding, and after the .I'olting of a railway
journey, &c., and are least marked at night when the
patient is at rest. Other symptoms that may be present
are the passage of gravel ; sudden stoppage of the stream
dtu-ing micturition

; the presence of muco-pus in the urine
owing to cystitis; piles in adults aud prolapse of the
rectum in children, due to straining ; and elongation of
the prepuce in boys caused by the constant handling to
relieve pain after micturition. Stone in the bladder may
be simulated by cystitis, an enlarged prostate, a long or
adherent prepuce, a narrow meatus, a growth in the
bladder, calculous or other disease of the kidney, a
pecuHar choreic condition of the Idadder (the stammering
bladder of Sir James Paget), tubercle of the bladder, and
ascarides in the rectum. An accurate diagnosis, however,
can only be made by sounding the bladder; though in
boys the stone may be felt by 'the finger in the rectum
whilst pressure is made with the other hand above the
pubes.

Sounding the Madder. —The ordinary sound (Fig. 27;"))

is a solid steel instrument with a short bulbous bealv.
Thompson's sound is hollow to allow some of the urine
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to be drawn off if desired, and has a handle like that of

his lithotrite, to facilitate the necessary movements in

the bladder. Having warmed and oiled the sound, pass

it like a catheter, letting it glide into the bladder by
its own weight without using any force. When the

sound is in, gently push it onwards to examine the

posterior part of the bladder. Then tur-n the beak alter-

nately to either side ; and depress the handle between the

patient's thighs to search the upper fundus. Then tui-u

the beak downwards to examine the base or lower fundus.

If the stone is not detected, let out a little of the urine,

or change the patient's position, or raise his pehns and

try again. The stone may not be felt, because it is of

small size, or has become encysted, or entangled in a fold

of mucous membrane. A guarded opinion, therefore,

should be given, and a further examination made another

day. A stone may be known to be present by the peculiar

ring which is both felt and heard on striking it. This

ring is quite unlike the sensation given to the so\md by
its coming into contact with phosphatic deposits on a

roughened or fasciculated bladder, or Avith one of the

jDclvic bones. Having discovered a stone, the next care

should be to determine approximately— 1, its probable

size and composition
; 2, whether it is free or encysted

;

3, whether there is one stone or more ;
and, 4, the

condition of the bladder and ui-ethra. 1. The size of ih>-

stone can be roughly estimated by the amount of resis-

tance offered on pushing it before the sound or by passing

the sound over it, and by feeling it thi-ough the rectum

with the other hand pressing on the hypogastriuni. Its

exact size can only be ascertained by seizing it with

the lithotrite, the distance the blades are then apart being

indicated by the scale on the handle.
_
The coinpositum of

the stone niay be approximately arrived at by (a) the

character of the ring on striking* it—the clearer the ring

the harder the stone, (/>) the condition of the surface,

which is rough in the oxalate of lime, .smooth in the

phosphatic, (c) the re-actions of the urine, and (d), the

gniei al health of the patient. 2. A stuiie. vlu n encysted.

is uhvays felt at the same spot in the bladder, and when

seized with the lithotrite cannot be moved. The sound

cannot bo passed all round it. There is no blood jireseut.

and the symptoms are usmilly less severe, and are not

increased by exorcise. 3. The _?jrese))ce of a second stone
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can only be determined with' certainty by seizing one
stone with the lithotrite, and then strlkiug the other.

Treatment.—The stone may be removed by crushing
(lithotrity), or cutting {lithotomy). In adults, lithotrity,

with but few exceptions, should be the rule. In children,
up to twelve or fourteen years of age, lithotomy has
hitherto been the recognized operation ; but I believe that
when the brilUant results obtained by Sui-geon-Major
Keegan and others come to be better known, that even in
very young children, Uthotrity, as in adults, will also be
the ruJe, lithotomy the exception. I have myself crushed
six or seven stones in young male childreu, some as yoimg
as thi-ee years, and successful cases are now being fre-
quently reported. In adults, lithotomy should be practised
in place of lithotrity, when 1 , the stone is very large and
hard; 2, when the lu'ethra is the seat of "intractable
strictm-e

; 3, when the stone is encysted ; and 4, when the
bladder is sacculated. A large stone, if soft, should be
crushed, and a hard stone, if not too large, is no bar
to the operation. Surgeon-Major Iveegan has crushed
a uric acid stone, the fragments of which weighed two
oimces and three quarters, and an oxalate of lime which
weighed one ounce and three drachms. And in a boy,
aged thirteen, I crushed and successfully removed a veiy
hard stone weighing only a few grains less than an ounce.
Hard stones, however, weighing above an ounce, and
especially in boys, had better be removed by cutting,
unless the Surgeon is experienced in lithotrity.' Cystitis
and kidney disease render the prognosis of both operations
unfavom-able ; but in these affections it does not appear
that crushing with complete removal of the fragments is

attended with more I'isk than is lithotomy. A large
prostate renders lithotrity difficult no doubt, but does
not, as a rule, contra-indicate it. Strictiu-e of the urethra
is only an impediment to lithotrity when the stricture
cannot be dilated. The conditions, however, most favour-
able for success in Lithotrity are, as well expressed by
Sir Henrjr Thompson, " a capacious and not very tender
lu-ethi-a, a bladder capable of retaining three or four
ounces of mine, absence of ordinary signs (^f renal disease,
and fair general health."

LlXnOTKITY, LiTHOLAPAXY, Oil BiGELOW'S OPERATION
consists m crushing the stone in the bladder, and removino-
the v)hole of the fragments through a large evacuating
catheter. T'ormerly, it was taught that the presence of
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the lithotrite in the bladder for more than a few minutes
at a time was productive of gi'eat irritation, and it was
consequently advised that the crushing of the stone

should be extended over several sittings of only a few
minutes each, and the fragments allowed to be passed by
the natural efforts of the patient. To Professor Bigelow
is undoubtedly due the credit of having enunciated the

principle that the bladder is not so intolerant of instni-

ments as was formerlj^ supposed, and that it was to the

presence of the fragments, rather than to the lithotrite,

that the irritation, cystitis, &c., so common after the old

method, should be ascribed.

The operation.—The patient, having been prepared for

the operation by careful attention to the general health,

rest, and such local means for allaying chronic cystitis as

Fin. 27H.—Tliom]json's Litlioti-ite.

were pointed out under that head, should be placed imder

an anfEsthetic, with the pelvis raised a few inches, the

thighs slightly apart, the knees supported on a pillow, and
the body and legs well wrapped up in blankets to avoid a

chill. The rectum should be emptied by a pm-ge the day
before, and by an enema on the morning of the operation.

A few ounces of mine in the bladder is desirable. If

necessary, incise the meatus (a stricture, if present, should

have previously been dilated), warm and oil the lithotrite

(Kg. 27G), and pass it with all gentleness, letting it gHde

by its own weight through the spongy and membraneous
portion of the urethra, and do not depress the handle till

the blades have reached the prostate. Then bring llie

shaft to an angle of with the horizon, and it will glide

through the prostatic urethra, over the trigone of the

bladder, and may possibly be felt to graze the stone. Th(^

blades now r(!st m the "lowest ]iart of the bladder and

point upwards (Fig. '277). Hold the handle tightly with

the loft hiiiid, and, without moving the instrument, open

the male blade by drawing out the wheel-shaped end with

the right hand, i'ause a few seconds to allow the currents

set up in tlie \u-ine by this movement to subside. Then
gently press in the male blade, and the stone will pro-
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bably be caught. If so, continue the pressure on the wheel
to retain the stone between the blades, whilst the button is

moved by the thumb to convert the sliding into the screw
movement. Eotate the instrument slightly to make sure

that the mucous membrane is not caught by the blades

;

slightly depress the handle to raise the blades from the

wall of the bladder, and screw home. The stone will

probably be felt to crack and break into fragments. If the

Imi:. 277.— Litliotrite in situ. (Liston's Surgery.

stone cannot be seized in this way, systematically explore
the bladder thus :—Open the blades and rotate 45 degrees

;

pause and close. Do this first to the right, then to the left.

Then raise the blades slightly by de]iressing the handle ;

rotate alternately to right and left 90 degrees; furtlier
raise the blades and rotate I'.id degrees. Finally, reverse
the blades by rotating half a circle. In this way the
stone will probably be found. In these manoeuvres the
blades should be opened before rotating them in order
that the stone may not be displaced by the male blade,
and after rotating a pause should be made before closing
them to allow the currents to subside. Having crushed the
stone and larger fragments, withdraw the lithotrite, first

screwing tight home to ensure complete closure of tho
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blades in order to prevent laceration of the urethra. Next
introduce a large evacuating catheter (No. 16, or larger)

;

let the urine escape an d inj ect two or three ounces of wami
water. Attach the aspirator, previouslj- filled with water
at a temperatui-e of 98°, and comi^ress the india-rubber
bulb, driving some of the water into the bladder. Let the
bulb expand and the outward current will bring away
some of the fragments and debris, which will fall into the
receiver and be jarevented from returning into the bladder
by the trap (see Fig. 278) on again compressing the bulb.

Continue compressing and relaxing till the fragments
cease to come away. Then if any are felt by the evacua-

ting catheter, reintroduce the lithotrite, or a smaller one,

and crush again and aspirate as before
;
repeating this f ill

all the fragments arc rtmored. The operation frequently

lasts for an hour to an hour and a half or longer.

After-treatment.—Opium, if no serious kidney disease

is present, may be given; and hot hip-baths if there is

much pain. If there is retention the catheter sho^ild be
used at regular times, or tied in if passing it causes much
irritation and pain. ( 'omplotc rest for a few days or

longer should be enjoined. If cystitis follows the opera-

tion. Sir Henry Thompson strongly recommends a weak
injection of nitrate of silver (gi-. i. to f^i.). As a rule,

however, I have found no after-treatment required, even

in young boys. Indeed in several cases the child has

boon up and playing about tlic ward the day after tlie

()])Cration.

Affer-cmnjiiicatiovs.— 1. Rigors and fever, 2, retention

of urine, 3, aciito cystitis, 4. prostatitis and abscess,

and 5, orchitis and epididymitis, occasionally occur. More
rarelj', n, haemorrhage. 7. suppression of urine, and
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S, phlebitis of the prostatic plexus of veins, followed by
pyaemia. The impaction of a fragment of the calculus
in the iirethra (formerly common when the fragments
were left in the bladder), cannot occur if the bladder has
been thoroughly evacuated.

Causes of death.—Death may occur from 1. Acute ne-
phritis ; 2. Pyelitis; 3. Cystitis; 4. Perforation of the
bladder; 5. Peritonitis; 6. Saprremia or pyfemia, or
7. Exhaustion. But a fatal termination is rare except
when there is some chronic kidney disease.

Lithotomy, or cutting for the stone, maybe j^erformed
through the perinoium or above the j^iibes. Perineeal litho-

tomy may be done in many ways ; the lateral as usually
performed, and the median will only be described.
Lateral lithotomy.—The patient shoiild be prepared

by rest in bed for a few days, and the rectum cleared by

Fig. 279.—Litliotomy knife.

a mild piu-gative the day before, and by an enema on the
morning of the operation. The bladder should contain
hve or six ounces of luine, or if the patient is unable to
retain so much an equal quantity of warm water should
be injected. Aniesthetize the patient, introduce a full-
sized staff -w-ith a groove on the left side into the bladder,
and try to strike the stone. If the stone is not felt, with-
di-aw the staff and pass a sound. If still unsuccessful,
send the patient back to bed as the stone may have been
passed per urethram or become encysted. If felt by the
.sound, re-introduce the staff, but do not operate until the
staff itself strikes the stone that you may be sure that the
staff has passed into the bladder, and not into a false
passage. It is usual to ask an assistant to strike the
stone also. Next, place the patient in the lithotomy
position, i.e., with the soles of the feet secui-ed in the
palms of the hands by the lithotomy shackles, and bring
his nates well over the end of the table. Entrust the staff
to an assistant, whoshoiild hold it perpendicularly with its
concavity hooked well up under the pubes and exactly in
the middle line. Seat yourself in front of the patient,
and having introduced the left forefinger into the rectum
to make sure that is empty, and to induce it to contract,
enter the knife(Fig. 279) which should bo held horizontally,
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a little to the left of the middle line and about an inch and
a quarter in front of the verge of the anus, and carry the

incision downwards and to the left to a point one-third

nearer to the tuberosity of the ischium than to the margin
of the anus. Pass the left forefinger into the upper angle
of the wound and feel for the staff ; divide with the knife

the superimposed tissues ; insert the finger-nail into the

groove in the staff, the back of the finger being to the

l^atient's left ; and guided by the nail press the point of the

knife into the groove just in front of the membraneoius
Ijortion of the urethra (Fig. 280). Xow run the knife with

Fill. 280.— I'arls rut in litliotoiny.
,

l-Vi-.^'iissdn'.- Siirizery.)

the point pressed firmly in the groove onwards into the

bladder, keejiing its blade well lateralized, i.e., directed

downwards anil to the left. Take care not to depress

the handle too much for fear of cutting the prostate too

widely, nor to hold it too horizontal lest the point sli]) out

of the groove and penetrate the tissues between the bladder

and the rectum. Having entered the bladder, slightly

enlarge the wound in the prostate in Avithdla^^ing the

knife, and pass the left forefinger, which is in the wound,
onwards along the staff into tlio bladder. If the stone is

felt by the finger ask the assistant to withdraw the staff'.

Take the forceps iu the right hand, pass them along the
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left forefinger towards the bladder, and, on withdrawing
the finger, open the blades, and the stone will probably
be driven by the gush of urine between them. Having
assiu'ed j'ourself that the stone is grasped by the forceps
in its smallest diameter, extract it by making traction
downwards and backwards in the axis of the pelvic outlet.

Ee-introduce the finger into the bladder to ascertain
whether there may not be
another stone, and if in doubt
use the searcher. Inject two
or three syringefuls of cold

water into the bladder ; dust
the wound with iodoform

;

apply no dressings ; tie the
legs together if the patient is

a child, and send him back
to bed as quickly as possible.

If there is htumorrhage, tie

any bleeding point which is

seen, or if the blood comes
from the deep part of the
woimd, introduce the petti-

coated tube (Fig. 281) assui"-

ing yourself that the end is

in the bladder by injecting

water and passing a probe
thi'ough it. Then plug firmly

round with strips of lint be-
tween the petticoat and the
tube.

At Guy's Hospital lateral

lithotomy is performed on a
straight staff, by the opera-
tion known as Key's. A good description of the method
will be found in iiryant's ISm-gery.
The structures divided in the oji'eraiion are— 1, the skin;

2, the superficial and deep fascia; 3, a few branches of
the external hajmorrhoidal vessels and nerves; 4, the
transversus perinei muscle, vessels, and nerve

; 5, a few
fibres of the accelerator urinte and levator ani muscles

;

6, the compressor lu-ethrLe muscle; 7, the membraneous
portion of the urethra ; and 8, the prostate.

The dangers of the operations are :—A. Bii/ore the
point of the knife has entered the groove in the staff—
1, wounding the rectum, either from cutting too perpen-

Fk;. -281. — Petticoated tulii
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dicularly, or from not having had it cleared out by an
enema; 2, wounding the arteiy of the bulb in conse-

quence of beginning the incision too high, or directing

the point of the knife subsequentlj' too much upwards

;

and 3, missing the groove in the staff. B. On entering

the Madder— 1, letting the point of the knife slip out of

the groove in the staff and enter the cellular tissue

between the bladder and rectum; 2, cutting the pudic

artery from holding the knife too much lateralized ;
'6,

sending the point of the knife thi-ough the posterior wall

of the bladder; 4, cutting the prostate too widely, and
dividing its capsule, whereby the urine may be ex-

travasated into the cellular tissue of the pelvis ; 5,

wounding the j)rostatic plexus of veins ; 6, tearing the

urethra across, and so pushing the bladder off the end of

the staff, whilst trying to pass the finger into the bladder.

(This accident is due to not making the opening into the

urethra large enough, and is most common in children in

whom the tissues are readily lacerable)
; 7, making too

small an incision in the prostate so that the parts are

bruised or torn in removing the stone, and inflammation

is set up; 8, seizing the walls of the bladder by the

forceps. These dangers ma// he hest <i voided hy observing

the folloivivg rules— 1, feel the stone with the staff before

you begin the operation ; 2, see that the rectum is emptj-,

and make it contract by introducing the finger ; 3, make
the external incision free ; 4, feel loth edges of the groove

in the staff with the finger, and place the point of the

knife hetiveen them ; 5, keep the ]3oint of the knife well

pressed into the groove of the staff ; (5, take care that the

finger is pushed into the bladder in nnifiici with the

naked staff; 7, do not remove the staff till the finger

touches the stone.

The difficulties of the operation .^\\\ adults the chief

difficulty" is to extract the stone; in chihb-en to get into

the bladder. A. The difficnlfg in entering the bladder

depends chiefly on— 1 , not making the opening into the

urethra free enough, and so jnishiug the finger between

the bladder and the rectum ; 2, a deep porinanun so that

the finger cannot reach the bladder: in such a case a

blunt gorget must be sTibstitutod for the finger. B. The

difficulties in extracting the stone arc— 1. the stone may be

too largo
; 2, it may get behind the prostate ; 3. it may be

lodged in a poucli m the upper fundus
; 4,^ it may be

encysted; '), it may break or crumble up: 0, it maybe
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SO small that it slips from between the blades of the
forceps; 7, there may be an enlargement of, or tumour in,

the prostate, whereby the m-ethra is greatly lengthened
;

8, there may be some rickety or other deformity of the
pelvic bones. When the stone is behind the prostate,
curved forceps, with the blades tui'ned down, must be
used ; when the stone is above the pubes, the blades must
be turned iipwards, the handle depressed, and the stone
pressed down by the hand above the pubes. When too
small to be seized, the scoop must be substituted for the
forceps. If the stone breaks, the fragments must be
removed by aid of the scoop and syringe. If encysted,
it may be scratched out with the finger-nail, or freed with
a probe-pointed bistoiu-y. If too large to be extracted,
the wpimd should first be slightly enlarged; or this being
insufficient three expedients remain— 1, to make an
incision in the opposite side of the prostate

; 2, to crush
the stone; 3, to do the suprapubic operation. The first
of these is probably the best. To overcome the difficulty
of an enlarged prostate, the blunt gorget must be used
and the forceps slid along it. A fibrous tumour in the
prostate may be previously shelled out. Where the pelvic
outlet is too small to allow of extraction, suprapubic
lithotomy must be done.

Causes of death after litliotomy.— 1. Diffuse septic
inflammation of the cellular tissue of the pelvis due
either to infiltration of the urine from too free cutting, or
to bruising of the parts in extracting a large stone
through a small incision

; 2, peritonitis due to the spread
of the inflammation to the peritoneum, or a wound of the
back of the bladder; 3, shock from too prolonged an
operation; 4, exhaustion from primary or secondary
htemorrhage

; 5, blood-poisoning, due to the absorption
of the products of putrefaction (saprtemia), or to septic
phlebitis of the i^rostatic plexus of veins and i^yremia

;

6, cystitis
;
and 7, suppression of urine. The state of the

kidneys is of the most serious import. Where these are
healthy as in children, lateral lithotomy is one of the
most successful operations in surgery ; but in adults in
whom grave kidney mischief often exists, it is liable to
be followed by one or more of the above complications,
especially diffuse pelvic inflammation. Thus, in boys'
when death occurs it is generally the result of' some one
of the accidents liable to occur during the operation

; in
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adults tlie cause is usuallj' dependent primarily on kidney

miscliief.
. • •

i

The affer-ireatmcrd is very simple, and consists in little

more than keeping the patient clean, and in regulating

the secretions and diet. Adults may be placed on a

mattress, wth a hole opposite the perintcum, for the pui--

pose of letting the urine drain through. During the first

few hours it is essential to see that the -wound is free.

Should the urine not escape from it, it is probably

plugged with a clot of blood ; the finger must then be

passed into the wound, or if a tube has been mtroduced,

this must be cleared by a probe or feather, or by syringing.

From the third to the fifth day, in consequence of m-
flammatory swelling, more or less of the urine is passed

by the urethra, but as this swelling subsides, the greats-

part may again pass by the woimd ;
more, however, is

gradually passed by the natui-al way and less by the

wound, as the latter slowly heals. Should secondary

hfemorrhage occtu\ the wound must be plugged ;
or if

this fails to arrest it, perchloride of iron or the actual

cautery must be used. For the treatment of the other

complications see Cellulitis, Peritonitis, itc.

Median LixnoTOiiY.—Pass a staff, grooved on its

convexity, into the bladder, and with the left fore-finger

in the rectum, feel for the apex of the prostate. :Make an

incision T\'ith a straight bistoury, with its back towards

the rectum, in the median line of theperinoeum. beginning

about half an inch in front of the anus. Insert the point

of the knife into the groove of t]ie staff just m front oi

the prostate, notching the apex, and cut a httlo upwards,

opening the membraneous portion of the urethra, '\^ ith-

draw tiie knife, slightly enlarging tlie external incision

upwards if necessarv, and pass a long bulbous probe

along the groove of the staif into the bladder. "W lthdra^\

the staff, and gently work the forefinger into the bladder

along the i)robc, tluis dilating the pro.state. Extract tlie

stono in the usual wny. The operation is siutablc— 1.

Por small stones or foreign bodies ;
'1. When it is im-

portant lliat there should be but little lo.ss of blood ;5.

]^or the rcnnoval of now growths : and 4. For exploring

the bladder in doubtful cases of disease. All the cutting

is done cntirelv in the median lino where no vessels

exist ; the dcei)or ]iarts of the wound are merely dilated,

not cut.
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SuPEAPUBic LITHOTOMY consists ill Oldening the bladder
between the pubes and the peritoneal fold. It is the
method that should be emjploj^ed for the removal of very-
large stones, and for certain forms of tumour in tlie

bladder. Pii'st, pass a I'eterseu's india-rubber bag into
the rectum, and dilate it with water, and distend the
bladder with a weak antiseptic solution ; it will then rise
well into the abdomen and aj^pear as a prominent tumour,
dull to percussion, above the pubes. Make an incision in
the middle line immediately above the symphysis (Fig.
1^42 b), and having divided on a director tlie tissues
forming the linea alba, expose the wall of the bladder by
gently separating the fatty tissue that lies in front of it

with the finger or director, avoiding the peritoneal fold
and, if possible, the large veins which ramify in this
situation. The bladder having been fixed by inserting a
sharp hook into its walls, make an incision into it ; intro-
duce the finger to ascertain the size of the stone

; enlarge
the wound, if necessary, by cutting on a director towards
the pubes, and extract the .stone with the finger and
scoop, or with the forceps. The wound in the bladder
may be left open, and the patient placed on his side to
ensure an efficient drain and prevent, the tissues beiu"-
infiltrated with urine ; or it may, if the bladder and mine
are healthy, be closed by suture. Some tie in a full- sized
catheter, but it is not necessary.
Calculus m the female bl.U)Der is much less

common than in the male, a fact in great part due to the
shorter and more dilatable urethra in women, to the
absence of a prostate and consequent exemption of the
female from chronic retention and phosphatic deposits,
and perhaps also to the more regular habits of women!
The .symptoms are similar to those in the male, but are
sometimes apt to be accompanied by incontinence of
urine. They may at times be simulated by vascular
growths in the lu-ethi'a, by uterine disease, and by
hysteria.

Trmtinent.—\. When the stone is small, rajnd dilatation
of the urethra with the threc-bladed dilator or drcs.sin"-
forceps is the best method of extraction. 2. When of
larger size (above three-quarters of an inch in children
and one inch in adults), lithotrity with removal of the
fragments at one sitting should be done, 3. When too
large for removal by dilatation, and tlie bladder is too
contracted to allow of crushing, vaginal lithotomy should

3 B 2
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be undertaken. 4. When veiy large, the suprapubic ope-

ration is called for.

Vaginal lithotomy.—Vltice the patient in the lithotomy

position, and expose the anterior wall of the vagina by a

duck-bill speculum. Seize the stone with a pair of fine

long forceps passed through the urethra, and press it on

the anterior vaginal wall. Cut through the vaginal wall

in the middle line on the stone from behind forwards,

stopping short of the cervix uteri posteriorly and the

urethra anteriorly. Pass the lithotomy forceps through

the wound, and place the stone between their blades with

the forceps already grasping it in the bladder and extract

it through the wound. Close the woimd by sutm-e as

described under vesico-vaginal fistula (page S02).

Blow dilatation, and dilatation with incision {urethral

lithotomy) are very liable to be followed by incontinence

of urine, especially in the case of female children.

Incoxtinexce of ueixe.—The involuntary escape of

urine from the bladder may occiu- under several con-

ditions. Thus— 1. The urine may di-ibble away as fast as

it enters the bladder, in consequence of paralysis of the

sphincter vesicas and inability to close the urinary outlet

{trjie incontinence). 2. The ui'ine may be passed involun-

tarily during sleep without any organic change in the

urinary apparatus being discoverable {nocturnal or adire

incontinence, Erichsen). 3. The urine may constantly

flow away, in consequence of the bladder being over-

distended" fas the result of obstruction to the outflow) and

capable of holding no more {retention icifh incontinence, or

false incontinence). Tliis last condition will be described

under IMmtion of Urine (p. 770). The importance of

recognizing that it is one of the natm-e of retention ratlier

than of incontinence cannot be too strongly insisted upon.

Whenever, therefore, a patient complains that he is unable

to hold his water, or that it is continually dribbling

away, an over-distended bladder should be suspectcnl. the

abdomen examined for such, and a catheter passed.

True iuconiinence of urine is very rare. //( males, it

may be due— 1, to a peculiar form of enlargement of

the middle lobe of the prostate, whereby the urethra is

rendered patent instead of being obstructed as is nioro

commonly the case in enlarged prostate; 2, to a like

patency rif the urethra from the impaction of a calculus

iit the iieck of the bladder or from a ]irostatic calculus ;

:i, to disease or injury of the spinal cord, implicating the
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lumbar eulargement, and inducing the bladder to become
so contracted and thickened that it cannot hold any
uiine. Infemah-s it may be due— 1, to over-dilatation of
the iu-_ethra, as in extracting a calculus from the bladder

;

2, to injmy of the jmrts during parturition; and 3, to
vesico-vaginal fistula. The treatment consists in removing
the cause, or if this is impracticable, in rendering the
patient's condition as comfortable as possible rmder the
cii'cumstances bj' a urinary convenience.

Nocturnal or active incov.tinence generally occiu'S in chil-
dren, and must be distinguished from the involuntary
passage of urine which is an occasional symptom of
thread-worms, calculus, long prepuce, or growth in the
bladder. In nocturnal incontinence proper, beyond that
the child wets his bed, no sign of disease of any kind is

discoverable. Treai'»te)/i;.—Presupposing that the absence
of thread-worms, calculus, long prepuce and growth in
the bladder has been ascertained, the treatment should
consist in tonics, cold baths, and the administration of
belladonna in increasing doses till symptoms of bella-
donna-poisoning appear. The child should lie on his side,
not on his back, and be awakened at regular intervals to
pass water. I have found the continuous galvanic current
of service

; one pole should be applied over the urinary
centre m the lumbar region, the other to the perinaaum.
In obstinate cases, Sir Henry Thompson advises the
application of a solution of nitrate of silver (ten grains to
the ounce) to the neck of the bladder.

HiEarATTJiiiA or bloody urine is generally a symptom of
cbsease or injury of the urinary organs, but may also
occui- m certain constitutional conditions, as scurvy, pur-
pura, the hicmorrhagic diathesis, and in some fevers.
When blood is present in large quantities, the urine
will be bright red or coffee or porter coloured; when in
.smaller quantities, of various shades of broM-n to which
the term "smoky" is applied. Blood may bo simulated
by urates, indican, bile, or rhubarb or other colouring
matter which may have been introduced by impostors.
The dark greenish colour of the urine which is produced
by the absorption of (carbolic acid from a wound must
not be mistaken for blood. Blood may bo distinguished
by blood- globules being seen under the microscope • or bv
the ozonic ether tost. Add a few drops of tincture of
guaiacum to the suspected urine, and then an excess of
ozomc ether, shako the mixture and allow it to stand •

it
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will assume a blue colour if blood is present. Albumen

will, of course, be detected in the uiine if blood is present

in quantity.

Source of the Hood.—The blood may come from— 1, the

kidney or ureter; 2, the bladder or prostate; or 3, the

urethra. When from the Iddncij or ureter it maybe due

to (a) injury, [h) congestion or inflammation, (c) Blight's

disease, (d)"the administration of turpentine or the appb-

cation of a cantharides blister, [e) the presence of a para-

site, the Bilharzia hasmatobia, in the pelvis of the kidney,

(
/) the impaction or passage of a calculus, [<j) the passing

of a catheter up the ui-ethra, or {h) malignant disease.

When from the bladder or prostate it may be due to (a)

injury, (fc) calculus, (c) cystitis or prostatitis, or {d) villous

or malignant growths. When from the urethra it may be

due to (rt) injury, [b) gonorrboea or chancre, (c) erectile

growths, (rf) calculus, (e) ruptm-e of the corpus spongi-

osum in chordee or sexual intercom-se.

X>ia^?jos/s.—Blood from the urethra comes before the

urine, is frequently pm-e, and may continue flowing

between the acts of micturition. From the bladder or

prostate, it generally comes after the urine, or the_ urine

contains more blood at the end than at the begmnmg oi

mictui-ition ; it is often clotted from remaining some time

in the bladder, and the urine then is of a porter-iike

colour. From the Mdnej/ it comes with the urine, ynth

which it is intimately mixed {smuhj urine). The urme

may then contain blood-casts of the renal tubes, or when

it comes from the loreter, fibrinous casts of the ureter.

The treatment resolves itself into remedying where

possible the cause (see Disrases of Kiduet/, Bladder, iVc).

men clots have collected in the bladder, they may be

washed out mth a stream of water; but when they are

decomposing, it may be necessary to open the bladder

through the perin;vum and remove them.

DISEASES OF THE PROSTATE.

Acute piiosT\Trns.—r«»/sf^.—Generally gonorrha-a,

or stricture of the urethra; less freemently cystitis, _im-

pncted calculus, and passage of instrumoiits. Occasion-

ally in gouty subjc.'ts it appears to occur idiopathicallv.

Hywptoms.^-'mctuvltwn is frequent, and attended with

pi in especially at the end of the act ;
there is throbbing
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and coutinucms pain in the perinasum and neck of the

Wadder, and pain during defascatiou. When examined
by the finger in the rectum, the prostate is found hot,

swollen, and painful, and the passage of a catheter causes

gi-eat pain. The febrile disturbance which accompanies

it, is perhaps ushered in by rigors. Terminations.—
Resolution, abscess, or chronic inflammation. Treatment.

—Six or more leeches to the perinasum ; hot hip-baths
;

hot poultices to the perinasum ; and a purgative at the

onset, followed by alkaline medicines. A catheter is only

to be passed if there is retention of luine.

Abscess of the prostate is generally preceded by
acute inflammation ; but chronic abscess may be produced
by catheterism in chronic enlargement of the organ.

Acute abscess may be suspected, when in the course of

acute prostatitis rigors and retention of urine supervene.
Fluctuation can at times be felt through the rectum, but
the abscess is generally first discovered on passing a
catheter for the relief of the retention of urine, when a
quantity of pus escapes from the urethra. At times the

abscess may burst into the rectum or perinasum. Treat-

ment.—Free incision in the middle hne of the perinseum
to let out the pus. When the pus forms aroimd the pros-

tate instead of in its substance, a peripmstatic abscess is

said to have occurred. The cause, symptoms, and treat-

ment are similar.

Chronic prostatitis generally occurs as a sequel to

the acute. The symptoms are similar but of much less

intensity ; and there is a glairy discharge with, sometimes,
a drop or two of blood in it. The luine is cloudy and
contains pus and prostatic casts. Nocturnal emissions are

frequent. If the inflammation is not relieved, cystitis

may follow, and the bodily and mental health become
seriously impaired. Treatment.— Blisters to the peri-

nceum, gentle laxatives, tonics especially iron, change of

air or a sea voyage, sea-bathing, a generous diet, and the
avoidance of stimulants, horse-exercise and sexual indul-

gence. The ai^plication of nitrate of silver to the prostatic

lu-ethra is recommended by some Surgeons when there
are nocturnal emissions.

HYl'Eii'i'iioruy, oi' chronic enlargement of the prostate,

must be carefully distinguished from the enlargement
due to inflammation. It seldom occurs under the age of

fifty or sixty, and is a common, though not an invariable,

disease of old men. It may be due to hypertrophy of
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all the tissues forming the prostate ; or the glandular,

muscular, or fibrous tissue only maj^ be affected, then
often forming distinct masses in the substance of the organ.

The enlargement may involve the whole prostate, or may
be confined to one or other of the lateral lobes or to the

so-called middle lobe (Fig. 282). The causes are not known.
The effects of chronic enlargement of the prostate are

very serious when the out-Sow of urine is impeded,

Fig. 282.—Enlargement of the middle lobe of the prostate.

(St. Bartholomew's Hospital Museum.

)

similar changes occm'ring in the bladder, ureters and

kidneys as described imder stricture. The bladder behind

the enlargement fonns a pouch in which some urine may
remain, after each act of micturition, unexpelled, and

there, mixed with pus and mucus from the walls of the

inflamed bladder, undergo decomposition, probably owing

to the action of micro-organisms, the urea being converted

into carbonate of ammonia, and the phosphates in con-

sequence precipitated.

Symptoms.—Increased frequency of micturition, espe-

cially at night
;
inability to propel the stream to the same

distance as formerly, owing to the muscular fibn^s of the

bladder being involved in the disease; and difficulty in

commencing tlio act. Tiater, the bladder is imperfectly

emptied ; the retained urine becomes ammoniacal and

alkaline in re-ac(ion ;
cystitis is set up. and retention of

urine may finally occur.
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Diagnosis.—These sjrmptoms may depend upon causes

other than enlarged prostate. It is only bj^ a physical

examination that the nature of the disease can be accu-
rately made out. On introducing the finger into the rectum
the prostate is felt enlarged, unless the middle lobe only
is involved. On passing a catheter no obstruction is met
with in the urethra

; i.e., the catheter passes six or seven
inches without meeting with any, and then has to be well

Fig. 283.—Coiidee catheter.

depressed before it can bo made to enter the bladder. Or
an ordinary catheter may not be long enough to enter the

bladder, and a prostatic catheter may have to be used.

Treatment.—In the early stages, as long as the bladder
can be completely emptied by the patient's own efforts,

the treatment should be directed to improving the general
health. If it is found, after urine has been passed, that the

Fio. 284.—Bi-coiulee catheter.

bladder stiU retains some ounces, then catheterization must
be commenced. A soft catheter, or, when the middle lobe
is enlarged, a coudee or bi-coudee (Figs. 283, 284), should
be used at regular intervals, and any cystitis which may
exist should be treated as already described. As the
disease advances the passage of the catheter may cause
a very irritable condition of the bladder. Under such
circumstances it becomes a question whether the bladder
should be tapped above the pubes, and a cannula kept
permanently in; or whether an incision in the middle
line of the perin;eum should be made to di'ainthe bladder.
I prefer the latter method. When retention occurs, and
it cannot be relieved by a catheter, the bladder must be
tapped above the pubes. Eecently the obstruction has
been overcome by punching out a piece of the prostate
with an instrument invented for the jjurpose, by boring
a new channel with the galvano-cautery, and by opening
the bladder above the pubea and removing with the knife
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or cautery the obstructing portion of the middle lobe

{prostatectomy). The removal of the obstructing middle

lobe holds out the best prospect of success.

Tubercle of the prostate maj^ occur in the course

of general tuberculosis, or in connection with tubercular

disease of the genito-urinary tract. It gives rise to in-

flammation, and sometimes suppuration, in or about the

organ ; but its diagnosis will depend on the presence of

tubercle in other parts, as the testicle, bladder, vesiculae

seminales, &c. The local scraping away of caseous

material may give some temporary relief.

Malignant disease.—Carcinoma in the old, and sar-

coma in the young, may occur in the prostate, but both

are rare. Pain, increased frequency in micturition, with

passage of blood, often piu'e, at the end of the act; the

presence in the urine of shreds of the growth ; the detec-

tion in the rectum of a swelling of the prostate of unequal

consistency and of rapid gi-owth ;
enlargement of the lum-

bar and often also of the inguinal glands ; and wasting

and cachexia, are the symptoms by which it may_ be

known. The treatment can only be palliative; i.e.,

morphia to subdue pain, astringents to check hsemor-

rhage, and catheterization or supra-pubic pxmcture to

relieve retention.

Prostatic calculi are often found in abundance m
the prostate of old men in the form of small, brown,

seed-like bodies. They are composed of phosphates, with

a little carbonate of lime and a large proportion of

animal matter, and are believed to be formed by the

inspissation of the prostatic secretion, and the subsecpient

deposit upon it of the earthy salts. T'sually they give

rise to no symptoms: but occasionally one or more encroach

upon the urethra, and may attain such a size as to project

into the bladder, then causing painful and frequent mic-

turition, involuntary erections and escape of semen, or

perhaps, retention or incontinence of urine. A grating

sensation, but no true ring, may be elicited on thejiassngi-

of a sound. At other times the calculi may escajie

the bladder and there collecting in considerable nnmbcr-

give rise to syiii])toms of stone. Moreover, one or mor.'

may be periodically passed by the urethra. Trcatnicid.

ITii'loss the sym])tomsare severe, the calculi arc better wii

alone; but" should they attain a larg.> sizi-, or give

rise to retention, ^c, lh('y .should be rcuioved through a

median incision in tlie perimeum. E.vtraction by the
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lu-ethral forceps is not likel}' to succeed ; but there is no
harra in trying, if all gentleness is used. Where they
have collected in the bladder they may be washed out
by Bigelow's evacuator.

DISEASES OF THE URETHHA.

Simple ueethritis, or inflammation of the urethra of

a non-specific character, may be due to injury, catheteri-

zation, gout, the ii'ritation of worms, the abuse of alcohol,

or contact with leucori'hoeal discharges. Signs.—Simple
inflammation of the urethra is attended by a catarrhal,

and at times, by a muco-purulent discharge, and except
in the mildest forms, it cannot always, without taking
into account the history of the case, be distinguished from
gonorrhcea. Like the latter affection it may, though
much more rarely, be complicated by cystitis, prostatitis,

epididymitis, nephritis, synovitis, and ophthalmia. The
treatment is similar to that for gonorrhoea.

GOiS"OiiE,H(EA is an infective, and probablj^ specific in-

flammation, attended with a muco-iDiU'ulent discharge. In
the male it is most common in the urethra, in the female
in the vagina and about the vulva ; but it may attack
any mucous membrane exposed to contagion.

Caunf.—In the male it is nearly always due to direct

contagion, and in the female it is also commonlj'- con-
tracted in this way ; but in the female it may possibly
be developed de novo, i.e., evolved from a non-pathogenic
organism through want of cloanlinoss and the decompo-
sition of retained and foul discharges.

Patholofjy.—Gonorrhcea is by many regarded as a specific

and infective inflammation, in that it has a distinct incu-
bative period, is highly contagious, extends along the
mucous tracks it attacks, and may secondarily affect the
fibrous tissues of the body generally, as in gonorrhoeal
rheumatism and sclerotitis, and in that the micro-organism
{gonococcus), found in the discharges after gelatine culti-

vations to four genei'a,tions, will set up a similar in-
flammatidu in any mucous u:embrano to which it is

applied. In the inale, gonorrhceii usually begins in the
mucous nuniibrane f)f the fossa navicularis, anil if allowed
to run its course, extends l)ackwards along the urethra,
and thence may spread to the prostate, bladder, and
testicle. In the female it usually begins about the vulva
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•whence it may extend to the Yaginii and more raiT-lj- to

the urethra, bladder, and uteruf^.

Sipnptoms.—Gonorrha'a i.s gcnei'allj' divided into three

stages. In the first stage, usually Listing from a few days
to a week, there is some itching about the external meatus
followed by a yellowish-white discharge. In the seconil

or acute stage, there is great pain on urination, a thick

yellowish-green discharge, and redness and swelling about
the lips of the meatus. In the third or chronic stage,

which, when prolonged, is known as gleet, the discharge

becomes thin and watery, and there is no longer pain on
urination.

The treatment varies according to the stage of the disease.

Generally it may be said that at the onset a smart purge
should be given, and the bowels subsequently kept slightly

relaxed by saline aperients
;
whilst, tlu'oughout its course,

stimulants of all kinds must be withheld, demulcent
drinks freely taken to dilute the nj-ine, the parts kept

scrupulously clean, the testicles worn in a suspensoiy

bandage, and active exercise and exposure to cold and
wet avoided. In the first stage the so-called abortive

treatment is often successful. It consists in the use of

astringent injections, and the internal administration of

such drugs as copaiva, cubebs, or sandal oil. An excellent

plan is that suggested by ISIr. Cheyne of passing a bougie

composed of iodoform, oil of eucalyptus, and oil of thco-

broma, into the urethra after the patient has passed

water, and allowing it to dissolve there, and subsequently

injecting freely vnth. a lotion of sulpho-carbolate of zinc.

The bougie should be repeated if necessary. In this way
the disease may often be cured in a few days. In the

second stage most Siirgeons recommend a soothing plan of

treatment, merely keeping the bowels relaxed, and giving

such medicines as hyoscyamus, bicarbonate of potash. &c.

Unless, however, the inflammation is very intense, injec-

tions of sulpho-carbolate or sulphate of zinc, or of tannic

acid, may be safely uscdand will greatly lessen the duration

of the disease. In the third stage, astringent injections,

combined with the internal use of cojiaiva, cubobs, or

sandal oil arc indicated. This stage is often very ditHcult

to cure, and whore one remedy or injection fails, another

must be tried. The passage "of a full-sized bougie is at

times of much service. Spring bougies coated with

thallin have l)een lately liighly reconunended.

(,'o.MrLicATioNs of" CioxoKiuuKA.—Complications of
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some kind frequently occur dviring an acute attack of

gouorrlioea. They may be conveniently classified accord-

ing as they depend upon :—A. The local inflammation

of the urethra— 1, balanitis; 2, chordee : 3, phimosis;

4, paraphimosis; 5, lacunar and i)eriuiToal abscess; G, reten-

tion of luine
; 7, warts

; 8, stricture
; 9, induration of the

penis (rare). B. The extension of the inflammation along

the (jenito-urinary mucous memhrane— 1, prostatitis;

2, cystitis
; 3, Cowperitis

; 4, eijididjonitis
; 5, pyelitis and

nephritis (very rare). C. Tlie extension, of the inflammation
to the lymphatics of the urethra— 1, lymphangitis

; 2, bubo
;

and, 3, blood-poisoning. D. The local inoculation of dis-

tant mucous memhranes ivith the cliscJiarge— 1, gonorrhoeal
conjunctivitis

; 2, nasal catarrh
;

and, 3, catarrhal
inflammation of the rectum. E. The ahsorption hy the

blood- vessels of the septic jjroclucts— 1, gonorrhoeal rheuma-
tism

; 2, gonorrhoeal sclerotitis
; and, 3, septica:>mia and

pytemia. Of these complications, some are exceedingly
rare, whilst others, as halunitis, chordee, p]i,imosis, para-
phimosis, epididymitis, hubo, and stricture are common.
Most of these complications are described under diseases

of the various organs in other parts of the book. Here a
short account of the following only will be given.
Balanitis, or inflammation of the glans penis, often

occurs in gonorrhoea. The glans is red and swollen,
of a bright red colour, and often excoriated. Cleanliness
and astringent lotions are all that is necessary.
Choedee or painful erection of the penis, is very

common in gonorrhcca. It is generally believed to depend
on the inflammatory products in and aroimd the ui'ethiu
preventing the cori)us spongiosum from becoming dis-
tended equally with the corpora cavernosa. Hence, the
downward curve that the penis takes when erect. Some,
however, attribute it to spasm of the urethral muscles.
It occurs chiefly at night-time when the patient is warm
in bed, and greatly disturbs his rest. The treatment con-
sists in the administration of such sedatives as bromide of
potassium or of camphor and opium in the form of a pill
or suppositoiy, and the local application of cold, or a hot
bath before going to bed.

_
CowPEiUTis, or inflammation of Cowper's glands, some-

times occurs, and then usually late in the second stage of
gonorrhoea. It may be known by the formation of a
painful swelling on one or both sides of the middle line of
the perinit'um. The swelling, at first hard, subsequently
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becomes soft and fluctuating as pus forms. It maj' Le
distinguished, from ordinary perinteal abscess bj' its one-
sided position. Treatment.—Warmth to the peiinieum,
and when sujipuration has occurred, a free incision.

LYMPnANGiTis ANV) Buno.—The inflamed lymphatic
vessels appear as red streaks running along the dorsum of

the penis to the inguinal glands, the penis itself,

especially the glans, being swollen, turgid, and dusky
red in colour. It may terminate in suppuration of the
inguinal glands, or even in lilood-poisoning. In the
ordinary gonorrheal liiho, inflamed Ij-mphatics are not
as a rule visible on the penis, and the inflammation which
may occur both in and around the gland generally termi-
nates without suppuration. Treatment.—Eest, and atten-

tion to the bowels, is all that is usually required. If,

however, si:pi3uration thi-eatens, hot linseed poultices and
fomentations must be applied, and a free incision in a

vertical direction made as soon as pus forms.

Btridure of the Urethra.

True, or orgaxic stricture of the urethra is a

permanent narrowing of the canal at one or more spots

due to disease, injury, or congenital defect. A temporary
narrowing of the urethra may also occur from spasm of

the muscular tissue surrounding it, or from congestion
of its lining membrane, conditions to which the terms
spasmodic and congestive stricture are sometimes applied.

Such, however, seldom occur without the co-existence of

organic stiictiu'c. Obstruction of the urethra by a calculus,

an enlarged jsrostate, or by pressure from without, as

from an abscess or fractured pelvic bone, should not be
spoken of as stricture.

Cause andforinaiion of stricture.—Astricture is generally

the result of chronic inflammation, such as a neglected

gonorrho'a or gleet, or more rarely, a simple lu'cthritis.

In such cases the mucous and sub-mucous tissue become
infiltrated with inflammatory jiroducts, which are ulti-

matfdy organized into fibrous tissue ; and this again

slowly contracts, narrowing tlic canal. More rarely a

stricture may be caused by the contraction of a cicatrix

following laceration or rupture of the urethra, produced
by injurj' inflicted cither from within by the careless

jiassago of insti'uments or the use of too strong injec-

tions, or from without hy kicks, falls, etc., on the peri-
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najiim. Occasiouallj^ it may be due to tlie contraction of

the cicatrix following a urethral chancre. In some
instances no cause can be ascribed. A few cases are

congenital.

]'arieiie$.—Organic strictures have been divided (1)

according to their cause, into idiojiat/ric and iranmatic ;

(2) according to their ana-

tomical appearances, into

linear, annular, irregular

or tortuous, hridh' or pack-
thread, and tunnelled,

terms which sufficiently

explain themselves
; (3)

according to whether an
instrument can or cannot
be passed, into permeuhJe

and impermeahh' ; (4) ac-

cording to their beha-
viour, into simple, sensitive

or irritalde, and r.ontradile

or recurring ; and (.5) ac-

cording to their structure

into fibrous, elastic, and
eurtilaginuus.

Situ(itio7i. — Stricture

may occur in any part

nf the urethra save the

prostatic. It is generally

said to be most common
in the bulbous part of the

spongj^ portion, but Otis

and others maintain that

it is most often found in

the anterior part of the
urethra, and that what
have been considered deep
strictui'es are only spas-

modic conditions consequent upon the reflex irritation of

the true stricture in front. In the penile portion of the
urethra strictui'es are usually multiple.

JlesuUs.
—"When a stricture, or indeed any mechanical

obstruction to the free flow of urine from the bladder,
such as a long prepuce, an enlarged prostate, a narrow
meatus, &c., has existed some time, serious structural
changes (Fig. 28.5) occur in the luinary ajiparatus on the

Fro. 285.— The cflects of ob-

struction to tlie outflow of

urine from tlic bladder on the

urinary apparatus.
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proximal side of the lesion, i.e., in 1, the urethra behind
the stricture

; 2, the bladder; .'3, the ureters; and 4, the

kidneys. Thus :

—

1. The urdhra behind the stricture becomes dilated,

and ulceration may occur leading to perforation, urinaiy

abscess and fistula ; or rupture may take place suddenly

during straining, and be followed by extravasation of

urine.

2. The hladder, in consequence of its efforts to expel

the ui'ine, becomes thickened from hypertrophy of its

muscular coat. The mucous membrane may become in-

flamed and thickened ; or owing to the pressm-e of the

m-ine may be protruded through the muscular fasciculi,

forming sacculi, in which stale urine may collect or a

calculus form.

3. The ureters become dilated, their- muscular coats

hypertrophied, and their lining membrane sometimes

inflamed.

4. The kidneys become disorganized, in part from the

backward pressure of the retained lu'ine and in part

from the spread of inflammation from the bladder up the

ureter to the jjehas. See Diseases of Kidnei/s, p. 704.

Sijmptorns.—A gleety discharge, increased frequency of

micturition, and perhaps, some pain in the act, twisting

or forking of the stream, or the escape of a few drops of

urine after the stream has ceased, are early signs of

stricture. Then the stream gets gradually smaller, and is

passed with increasing difficulty and straining till finally

the urine may only be voided drop by drop, or complete

retention may set in. In some instances an attack of

retention is the first sign of the disease. In neglected

cases the straining may produce piles or prolapse of the

rectum ; or cystitis may bo set up and the urine become

ammoniacal and turbid from the presence of pus and

mucus; or the bladder may become over-distended, and

the Tu-ine dribble involuntarily aw;iy. This condition of

over-flow should be carefully distinguished from incon-

tinence (see p. 740). At first theie are usually no con-

stitutional symptoms ; but as the obstruction begins In

tell on tlio bladder and kidneys, dyspe]itic troubles are

developed ; the patient loses weight, his countenance

becomes anxious, ho suffers from chilliness and occasional

rigors, from pain in the loins, and later, froin feverish

attacks and unmistakable signs of kidney mischief. Thus

a stricture which in itself, if ke])t properly dilated, is not
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a serious disease, becomes so wlien neglected and clironic

bladder and kidney trouble is allowed to be set up. It
may tlien_ end fatally from an interciu'rent attack of
acute cystitis or nephi-itis, or from extravasation of urine
and its consequences occuriing during an attack of
retention.

A diagnosis can only be made with certainty by ex-
amining the urethra with, instruments. First take a
No. 8 or 9 black bougie or catheter and if this passes
easily try successively larger sizes till the obstruction is

Fig. 286.—Bulbous Ktem.

met with. If on the other hand it will not pass, try a
.smaller bougie till one is found that will go into the
bladder.

_
If the obstruction to the passage of the bougie

is met with within six inches of the meatus, a stricture
exists

; but if it is further than this the case is one of
enlarged i^rostate. Do not mistake the catching of the

Fig. 287.— Otis' lU'etlirometer.

end of the bougie in a lacuna or at the triangular ligament,
or the spasm that may be present on the first trial for a
stricture. Having discovered the stricture, measure the
distance from the meatus on the catheter or bougie. Next
pass a bulbous stem (Fig. 286) through the stricture, and
then withdraw it, noting on the stem where the bulb is
caught m the act of withdrawal. This, when compared
with the distance noted on the catheter, will indicate the
length of the stricture. In the same way the existence
of other strictures can bo discovered. The calibre of
the .stricture may be measured by Otis' urcthrometer
(I'lg. 28/).

The metJiod of passing a hovqic. or mt/idar can be much
bettor leamt by five minutes' practice than by any written
instructions. Here only the general rules for passing
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sucli will be given. 1. Carefully examine the instru-

ment to see that it is quite clean, perfectly smooth, not

defective in any part, and, in the case of a catheter, that

it is pervious, in order to avoid respectively the dangers

of septic infection, laceration of the urethral mucous mem-
brane, the breaking off of the end of the catheter in the

stricture, and the annoyance of finding that Avhen the

catheter has been passed it is choked and ui-ine will not

flow through it. 2. Warm and oil the instrument; a

cold catheter is unpleasant to the patient and tends to

produce spasm ; an imoiled catheter does not glide easily

along the urethra. 3. Place the patient in the recumbent

position if instrumentation is to be practised for the first

time lest faintness be produced. In old-standing cases,

where the ui-ethra is callous, the patient may stand with

his back against a wall. 4. Pass the instrument with the

greatest gentleness and use no force.

The difficulties that may he met with in passing an instru-

ment are— 1. The point may catch in a lacuna or fold of

mucous membrane. This is best avoided by keepmg the

point at first on the floor of the m-ethi-a. 2. It may hitch

where the urethra passes through the triangular ligament.

Should it do so withdraw it a little, and direct the point

against the roof of the urethi'a. 3. It may enter a false

passao-e. This may be known to have occiu-red by (a) the

handle being deflected from the middle line, {b) by the

catheter being felt to be out of the right passage by the

finger in the rectum, (f) by free bleeding if the false

passage is recent, {d) by no urine escapmg, («') the

point not moving freely as it does when m the bladder.

The formation of a false passage may be prevented bo-

using no force ; and entering an old one may be avoided

bv directing the point of the instrument along the wall of

the urethra opposite to that in which the opening into tho

false passage is situated.
. „ r 7,

The heal and constitutional rlJccls thai occaswnaUy Jolloi

the introduction of instrnmcnts.—Among the local ejects

may be mentioned-1, hemorrhage; 2 false passage;

3 abscess • 4, extravasation of urine, and o, inflammation

of tho prostate, testicle or bladder. AmoiiR the ron-

stilutional efects-\, syncope ; 2, rigors ; 3, urethral fever

,

4, suppression of urine; and o, pyremia. Lm-al ';//'''^

1 lla'morrhagc may bo duo to laceration of the mucous

membrane of the urethra by the careless passage oi the

instrument, or to congestion of the urethra m the neigh-
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bom-hood of the stricture; in either of these cases the
blood may flow on the n'moval of the catheter, the point
of which, moreover, will be blood-stained. Haemorrhage,
however, may come from the kidney, consequent upon
reflex congestion due to the irritation of the neck of the
bladder by the catheter. The blood will then only appear
in Jthe imne after some time has elapsed (see Hamaturia,
p. 741). 2. A false passage may be j^roduced by using
too much force, or by applying force in the wrong direc-
tion. It is known to have been made by the catheter being
felt to slip suddenly onwards, by the handle deviating
from the middle line, by the point being felt out of the
ui-ethra by the finger in the rectum, and by the patient
complaining of severe pain. The catheter should be at
once withdrawn and not passed again for a week or more
to allow the wound to heal. ;3. Abscess, 4. extravasa-
tion of urine, and 5. inflammation of the prostate, testicle
and^ bladder requii-e no comment here. General effects.—
1

.
Syncope occasionally occurs on the first passage of a

catheter. It is best avoided by passing the instrument
with the patient in the recumbent posture. 2. The rigors
which sometimes follow the first introduction of an in-
strument appear to depend upon some nervous shock, and
may occur where all gentleness has been employed and
no local injury whatever has been inflicted. 3. Urethral
fever is most frequent in old people and may supervene
within a day or two of the first catheterization. It begins
with rigors followed by high fever, and usually terminatesm a few days with profuse sweating. Occasionally, how-
ever, it may end fatally, in which case there is nearly
always some chronic kidney disease discovered at the
autopsy. Sir Andrew Clark has called attention to the
possible occurrence of death after the passage of an instru-
ment m old men without any kidney or bladder trouble
to account for it. 4. Where suppression of urine has
been ob.served there has always been some pre-existing
kidney mischief. 5. Pytemia i.s rare, but has occasionally
been noted.

The treatment of organic stricture resolves itself into
restoring the patency of the urethra by causing the ab-
soi-ption and destruction of the inflammatory or cicatricial
material producing the obstruction, and subsequently
preventing recontraction. The methods employed for re-
storing the patency of the urethra are 1 : !^t,rw dilatation
2. Rapid dilatation. 3. Forcible dilatation or splitiing.

3 0 2
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4. Bivislon of the siridufe from within (internal uretliro-

tomy). 5. Bivision of the stricture from without (external

urethrotomy). 6. Destruction of the stricture ly caustics.

7. Electrolysis. Treatment by caustics may be said to

have now become obsolete, and -will not be further re-

ferred to. Of the other methods slow dilatation is no

doubt the simplest and safest, and is the one that in the

large majority of cases should be used. Where, however,

time is an object, or the stricture cannot be dilated by the

slow method beyond the size of a No. 4 or 5 catheter, or

severe constitutional or local sjonptoms are set up on each

occasion that a catheter is passed, rapid dilatation may
be tried. "Where again the continual presence of a

catheter in the lU'ethi-a cannot be borne on accoimt of the

local irritation which it causes, or the strictm-e is resilient

and rapidly recontracts after it has been fully dilated,

internal tirethrotomy or electrolysis may be practised,

especially if the stricture is in the penile portion of the

urethra. Fm-ther, when the stricture is of cartilaginous

consistency, and will not yield to dilatation, or the peri-

nasum, in addition, is riddled with sinuses, external ure-

throtomy by Syme's or Wheelhouse's method may be

performed. Lastly, when after persistent attempts, it is

found that an instrument cannot be passed through the

strictxire, electrolysis may be attempted, or external

urethrotomy by Wheelhouse's method may be under-

taken. When the symptoms are urgent, as from retention

or extravasation of tmue, other measures may be required.

See retention and extravasation of urine (pp. 770 and 776).

Forcible dilatation or splitting does not commend itself

to my judgment, and should not in my opinion be em-

ployed.

If a catheter will not pass on the first attempt it must

not at once be assiuned that the strictui-c is impervious,

as it may yield on a future occasion : but gentle and

persevering attempts with fine catgiit bougies, filifonu

bougies, French silk bougies, or whalebone bougies,

should be made. The patient, presuiiposing there is no

retention, may bo asked to ]iass water, and, whilst the

urine is llowin'g, and the stricture is in consequence dilated

by the stream",^ a bougie one or two sizes smaller than

the stream may sometimes be slipped in. If the point

of a catheter is firmly grasped indicating that it is m the

mouth of the stricture, gentle force may then be used to

push it onwards. If in any of these ways a fine bougie
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can be got in it shonld not be removed till the patient is

compelled to pass water, when a small catheter may be
subsequentljr snbstituted for it, or a railway catheter slid

oyer the boiigie before the latter is removed. If after

persevering attempts, even with the patient vmder the
influence of chlorofoi'm, success is not attained, the
patient should be prepared for a further trial by rest in

bed for a week or so, daily hot baths, pm-gatives, and the
administration of opium. When other means have failed,

before resorting to a cutting operation, electrolysis under
some circumstances may be tried.

Slow or rNTERMiTTENT DILATATION is the simplest
and safest method of treatment, and does not usually
necessitate the patient leaving his ordinary employment.
The various catheters and bougies employed are so well
known as hardly to require description here. All that
need be said is that the soft, flexible, black French
bougie, with a bulbous end, is now as a rule generally
preferred to a metal or gum-elastic instrument. A bougie
or catheter should be passed once or twice a week, begin-
ning with the largest instrument that can be introduced
without using force. On the next occasion the same in-
striunent should be again passed and at once withdrawn,
and the next size substituted for it, and allowed to remain
for a few minutes. In this way the urethra is gradually
dilated to its full size. Formerly it was not thought ne-
cessary to pass a larger instrument than No. 12, English
scale

; now, however, few siu-geons are satisfied till the
dilatation has been carried to the size of No. 14. To pre-
vent recontraction the patient should be taught to pass a
catheter for himself, and instructed to do so at first about
every month or six weeks, and subsequently two or three
times a year, according to the tendency the stricture may
show to recontract.

Eapid or CONTINUOUS DILATATION is very useful : 1.

when time is an object ; 2. when much difficulty has
attended the introduction of an instrument owing to the
tightness of the strictiu-e or presence of a false passage

;

;j. when the passage of an instrument causes great pain,
irritation, hfematuria, or rigors ; 4. when gradual dila-
tation has failed. It consists in tying in a silver catheter
for twenty to forty-eight hours, and, on removing it,

tying in a size or two larger, and so on till the urethra is
fully dilated. The instrument should not fit the stricture
too tightly, and its end should not project far into the
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bladder. It is better, as soon as the sti-ictiire begins to

yield, to substitute a gum-elastic for a metal instru-

ment. This method necessitates confinement to the couch

or bed for ten days or a fortnight, and is not unattended

with risk. It frequently causes great pain ; and rigors,

fever, ui-ethritis, cystitis, epididymitis, and ulceration of

the bladder from the irritation of the point of the

catheter, may be induced by it. If the catheter
_

merely

causes pain, opium may be given, or the urethra be injected

with a solution of cocaine ; whilst if it produces rigors,

fever, cystitis, &c., it must be removed. It is generally

believed that the mere presence of the catheter in the

stricture causes the absorption of the inflammatory

mateiial in the submucous tissue, and that this result is

not effected by mechanical stretching, since a catheter

that does not fit the strictirre tightly answers better

than one that does, and causes less irritation. The

method of tying in a catheter wiU be learnt by ever^-

student whilst dressing.

Forcible dilatation, splitting, or rltture, has

been much advocated by Mr. Holt. He passes through

the stricture an instrument consisting of two parallel

blades with a central stem fixed between them, and then

over this stem forces a tube the size of the urethra, thus

separating the blades and splitting or rupturing the stric-

tui-e. A full-sized catheter is then passed. The opera-

tion is not unattended with danger, and is more liable to

be followed by an early relapse than either rapid dilatation

or internal urethrotomy. Indeed internal lu-ethi-otomy

has now to a great extent taken its place in the treatment

of linear, contractile, and penile strictures (the strictures

to which it is said to be especially adapted), smce the

cicatrix following laceration of the tissues is much more

prone to contract than that following a clean cut.

Internal urethrotojia', or division of the stricture

from within the urethra, is an excellent operation, but

should only bo undertaken when the simpler and .'^afcr

method of treatment by dilatation has failed. It consists

in making a clean longitudinal cut with a guarded knife

com]>leteiy through the stricture, and snbsetiuently in

keeping the edges of the wound apart by the passage of a

full-sized bougie till the ovoid gap thus left has been

filled withnew tissue— i!//^' cicain'cial splice of the American

Surgeons. The cicatrix following a clean cut shows mucli

less tendency to contract than a cicatrix following a
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laceration or rupture ; lience the superiority of internal

urethrotomy over the method of splitting or rupture. It

is a less severe operation than external urethrotomy, and

when a urethi'otome can be passed through the stricture

should generally he performed in preference to the latter.

The cases suitable for it are : 1 . Intractable strictures

that cannot be dilated beyond the size of a No. o or 6

catheter. 2. Strictures which rapidly recontract after

dilating instruments are discontinued. 3. Cases in which
the passage of instruments is constantly followed by
retention of urine, hrematuria, rigors, urethral fever, or

other constitutional symptoms. It is especially applicable

to strictures within three or four inches of the meatus.

Fig. 288.—Teevan's uretlirotomc. A, staff; b, stylets;

c, olivary bougie
;

d, knife
;

k, knife-slieatb.

Anfesthesia of the urethi-a should be induced by injection

with a 20 per cent, solution of cocaine. The operation

may be done by cutting—1. From before backwards ; and
2. From behind forwards. The latter method requires

that the stricture should be dilated up to the size of a

No. 4 or 5 catheter to enable the .sheathed blade of the

instrument to be passed through it ; the former can be
done if the stricture will admit a No. 2 catheter. There
are many ways of performing both methods. The fol-

lowing appear to be the best :

—

1. Internal division of the stricture from heforn hach-

wards.—If the stricture is sufficiently near the meatus it

may be simply divided by a straight blunt-pointed bistoury

;

othei-wise Teevan's urethrotome, which is a modification of

Maisonneiive's, should be used (Fig. 288). It consists of a
slender staff A with an open slot running along it to within
two inches of its end. Within this staff is fitted a stylet b.

The slender olivary bougie c is first wriggled through
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the stricturo into the bladder ; the staff a is then screwed
on to the bougie and made to follow it, the bougie coiling
up in the bladder. When the stylet is withdrawn the urine
will escape if the instrument has passed into the bladder
and not into a false passage. The knife D, covered bj-

the sheath E, is then placed inside the slot, and the stem
of the sheathed knife is pushed down to the strictui-e. The
knife 'is next protruded to half an inch, and then with-
di-awn in its sheath, which is pushed forward to see if the
stricture is completely divided. If it be not, the process is

repeated. Mr. Teevan divides the roof of the urethra to

avoid the bulb, and the consequent danger of haemorrhage
from that structure. As soon as the canal is free fi-om one
end to the other he passes a full-sized silver catheter to

prove that the calibre of the m-etkra has been restored,

Fig. 289.—ThompsQn'.s modification of Civiale's urethrotome.

and completely empties the bladder. He advises that a

catheter should not be left in, and no instriuuent passed
for four days.

2. Internal division of the stricture from hehiud for-
wards.— («.) Sir Henry Thompson uses a modification of

Civiale's urethi'otome (Fig. 289). He first dilates the

stricture to the size of No. 4 or o bougie; then passes

the bulb of the lu-ethrotome, which contains the guarded
knife, about a thii'd of an inch beyond the strictiu-e

;
pro-

trudes the knife bj- a suitable arrangement in the handle,

and di'aws it firmly towards the meatus for about an inch

and a half, dividing the stricture along the floor of the

lu'ethra, and a little of the healthy mucous membrane at

each end of it. He then passes a No. 14 or IG bougie, and
if this is felt to be held at any ]i()int, ro-introduces the

urethrotome, and divides what remains of the stricture.

A No. 12 gum-elastic catheter is then tied in for twenty-

four to forty-eight hours. {b.) Dr. Otis uses wlmt he

calls a dilating urethrotome (Fig. 2S)0). It is introduced

beyond the stricturo, tho screw at the handle is turned,

dilating the instrument u]) to a millimetre or two beyond
the normal calil)ro of the stricture in order to make the

latter completely salient. Then tho blade is drawn through
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the strictiu-e dividiug it from behind forwards. Otis claims
that when the stricture has been completely divided, re-
contraction does not occm-. This, however, would appear
to be contrary to the experience of Surgeons generally,
the stricture retui-ning (though less rapidly), as it does
after all methods of treatment, if a bougie is not occa-
sionally passed.

For strictm-es in front of the scrotum, internal urethro-
tomy is a very successful operation ; but in deeper situa-
tions it has been followed by abscess, severe htemorrhage.

Fio. 290.—Otis' urethrotome.

extravasation of mine, cystitis, nephi-itis, and pytemia.
It would appear to be attended with a mortality ranging
from 1 to 3 per cent.

External urethrotomy, or opening the ui-ethra
from the perinceum, may be requii-ed for two distinct
conditions. 1. 'For certain strictures wliich, though
per\aous to instruments, are of an intractable natiu-e.
Here the operation known as Syme's should be done.
2. For strictures, through which even after the utmost
perseverance an instrument cannot be passed. In these
cases the stricture may be divided by Wheelhouse's
modification of the old method of perinasal section ; or the
ui-ethra may be opened by Cock's method, i.e., behind the
strictiire at the apex of the prostate, and the stricture left
undivided in the hope that, relieved from the pressure and
irritation of the ui'ine, it may become pervious to instru-

: ments.
Hyme's method of external urethrotomy or perincml

section.—Symo advised this operation for— 1, irritable,
and 2, contractile strictures "that are indomitable by
:the ordinary means of treatment." For such, however,
; internal urethrotomy is now generally preferred, and
-Syme's operation reserved for 3, indurated and cartila-
.ginouB strictures, complicated by intractable perineal
•nstulee where dilatation has failed. Introduce Syme's
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shouldered staff (Fig. 291) so that the slender part passes

through the stricture into the bladder, and the shoulder

of the thicker part rests against the face of the stricture.

Place the patient in the lithotomy position, and make an

incision one inch and a quarter long through the middle

line of the perinseum over the stricture. Having felt

the staff distinctly in the wound, take it in the left hand.
" and guarding the knife with the right forefinger, insert

its point into the groove on the bladder side of the strictm-e,

and divide the stricture from behind forward. TSTien

completely divided, the thicker part of the staff can be

pushed on into the bladder." A full-sized catheter should

be tied in for twenty-four hours. The difficulties attend-

ing Syme's operation are— 1 , to be sm-e that the staff is

in the bladder, and not in a false passage ; and 2, to pas:.

Fig. 291.—Syme's staff.

a catheter afterwards. These are obviated by the modi-

fication suggested by Teevan. He uses a catheter-staff

with a groove on its convexity, along which the knife can

be run to divide the stricture. ^Mien introduced, it is

known to be in the bladder by the escape of unne on

removing the stjdet. A bougie is then screwed on to its

end and a guui-elastic railway catheter is passed over

the bougie and staff till arrested by the stnctiu-e, and is

there fixed by a screw. When the stricture is thought

to be divided, the catheter is advanced over the staff;

and if all is divided, ^\'ill pass on into the bladder. The

cathetor-staff can now be withdrawn, and the catheter,

if desired, left in tho bladder. Syme's operation is

very useful, hut like other methods is liable to be fol-

lowed by re-contraction if a bougie is not occasionally

^^^Fcrimral section must not be confounded with Syme's

operation to which this term is sometimes ap]>lied

The older operations of perina^^l secticm were pertoruied

bv cutting into the urethra either in front of or behind the

stricture, and then trying to divide the stricture without

a -uido. They were the most diflicult o]>erations m
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Sl^lge^J^ The stricture was often missed altogether and
an incision made by its side, and the greatest difficulty was
experienced in finding the proximal end of the urethra.

Indeed, after a long search the Surgeon had often the

mortification of having to send the patient back to bed

Via. 292.—Wheclliouse's staff.

without having succeeded iu reaching the bladder. These
difficulties have to a great extent been overcome by
Mr. Wheelhouse, who, instead of cutting down upon the
end of the staff on the face of the stricture, opens the
lu'ethra half a?i iiicli in front of it, and j^asses a director

Fio. 293.—Wlieelliouse's metliod of opening uretlira.

(liiyant's Surgery.

)

through the opening thus made in the urethra into the
stricture and divides the latter.

]\'}i('i'llinusi''8 modifircdwv of jiervnceal section.—Pass
Wheelhouse's sta.f¥ (Fig. 292), with the groove down-
wards, to the stricture. Place the patient in the litho-
tomy position with the pelvis raised so that light may
fall into the wound. Make an incision iu the middle
line of the perintoum, and open thouretlira on the groove.
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(not on the point of tho staff) so as to be half an inch in

frmit of the stricture. Seize the edges of the healthy

urethi-a on each side by artery forceps, and hold them
apart. Withdraw the staff a little, tui-n it so that the

groove looks towards the pubes, and catch up the upper

angle of the opened urethra by the hooked end. The
urethra is thus held open at three points (Fig. 293).

Search for the stricture, and pass a slender probe-pointed

director through it into the bladder. Divide the strictui-e

with a probe-pointed bistoury run along the gi-oove in the

director. Pass the point of the probe-gorget (Fig. 29i)

Fig. 294.—Wheelhoiise's probe-gorget.

along the groove of the director towards the bladder,

dilating the divided stricture. Introduce a giun-elastic

catheter from the meatus into the wound, and guide it by

the gorget into the bladder. Withdraw the gorget, and

retain the catheter in the lU'ethra for three or fom- days.

The catheter should allow a catgut bougie to pass through

it to act as a guide in changing the catheter.

Cock's operation ofpcrinoial section, or tapping the dilated

urethra at the apex of the prostate " unassi:jted by a

guide staff." Secure the patient in the lithotomy position.

Pass the left forefinger into the rectum, and place it.-;

point on the apex of the prostate. I'luugo a double-

edged scalpel boldly into tlio median line of the porinanim,

and carry it toward.s the tip of tlio finger in t]i<^ rectum.

Enlarge "the incision by an upward and downward move-

ment of the knife, but do not withdraw it. When the

point is felt near the tip of the finger, pass it onwards

into the urethra. Withdraw the knife, kco]) the linger in

the rectum, and guide a jirobc-pointod director into the

bladder. Witlidraw the iingcr from tho. rcctuni, aiK

pass a cannula along the director into the bladder, and

tie it in for a few da^ s. This appears to bo a good opera-
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tion for impervious strictm-e with fistulas and much
indui'ation of the perinreum, and is held iu considerable

favour by some of the Guy's Surgeons. For such stric-

tm-es, however, Wheelhouse's operation is more generally
performed.
Electrolysis has recently been advocated for stric-

ture, and several successful cases in this country have
been reported by Dr. Steavenson and Mr. Bruce Clarke.
It consists in passing a catheter-electrode down to the
face of the strictm-e, connecting it with the battery, and
applying the other electrode to some other part of the
bodj\ It is believed to act by causing some chemical
change in the cicatricial tissue, thus leading to its

absorption. It has been employed for stricture where
an instrument after persistent attempts cannot be passed,
and as a substitute in some cases for dilatation. Sufficient

time has not elapsed to judge of the resiilts that may be
expected from this method of treatment. It is certainly
not unattended with danger—extravasation of v;rine and
even death having followed its employment.

IJRETHRiVL OR URINARY ABSCESSES may occur at any
part of the m-ethra, but the most common situation is in
the perinfeimi. Cause.—They are most often fonned in
connection with stricture, and are then due to ulceration
and local extravasation of urine behind the seat of ob-
struction. They may also result from injury inflicted
either from without or from within, as passing an instru-
ment along the m-ethra, or the impaction of a calculus

;

or they may occur during an attack of gonorrhosa from
inflammation extending to one of the m-ethral follicles

;

or to Cowper's glands. The signs of a m-ethral abscess in
theperina:'imi, its most common situation, are the presence
of a hard, brawny, deeply-seated swelling, generally
beginning in the middle line just in front of the anus, and
as it increases in size, making its way to one or other side
of the perinteum in the direction of the groin. At first,

while the pus is botmd down by the deep fascia, there is

no fluctuation, and it is only as it approaches the surface
that this sign of abscess can be detected. The abscess is
attended with throbbing pain, often with sharp constitu-
tional disturbance, and occasionally with a rigor ; it may
also cause retention of mine. Treatment.—Fluctuation
must not be waited for, but a catheter passed down the
urethra, and a free incision made in the median line of
the perinEGum into the swelling. If the abscess is not
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opened, it may break externally on the perinaeum, or it

may burrow amongst the tissues and break into the rec-

tum; and if not already in connection with the m-etlu-a,

as when the abscess forms external to it, it may break

into that canal.

Urinary eistul^e are generally the result of urinary

abscess in connection with strictui'e of the urethra. They

may also be due to woimds of the urethra, made acciden-

tally, or by sui'gical operation, or by ulceration foUoMing

impaction of a calculus. They are commonly divided

into three kinds;—!, The ^jerincea/; 2, the scrotal ; a.n(l

3, the jjevi)7e.—The perinteal may be single or multiple
;

the scrotal are nearly always multiple ; and the penile

single. In long-standing cases the fistuhe may buiTOW

among the tissues of the groin, nates and thighs, and may
even open into tlie rectiun.

Treatment.—When due to strictui-e, the fistulce will

generally readily heal when the stricture is cured and a

free natural passage is established for the escape of ui-ine.

Should they not do so— 1. A periiuml fistula when small

may be induced to close by passing a soft catheter to

prevent the contact of urine -n'henever the patient mictu-

rates, or by inserting into the fistula a hot wire or a

probe coated with nitrate of silver. If these means fail,

the edges of the fistula may be pared and brought together

by sutures. When the parts are indurated and the stnc-

tui-e is of the cartilaginous kind, external ui-ethrotomy

and laying open of the fistulre should be practised.

2. Scrotal fistake nearly always require freely laying open,

and when secondary fistula) extend to the groin or buttock

they should also be treated in this way. 3. Pen ile fistula

when large, and especially when the rcsiilt of sloughing

consequent upon the impaction of a calculus, usually

rcquire a plastic operation.
'

I^XTRAVASATiON OF VRiXE is comuionly, though not

always, the result of stricture, and is then due either to the

dilated urethra behind a stricture ulcerating and giving

way, or to a lacunar abscess bursting into the urethra.

In either case, the urine is forced by the contraction ot

tho bladder into the surrounding cellular tissue. The

urethra may give wav (1) in front of tho anterior layer,

(2) betwc(!ii the two' layers, and (3) behind tho posterior

layer of tho triangular iigainnnt. In the first and by far

tho most common situation, it is tho bulbous jxirtion of

the urethra that gives way. Here the urine is prevented
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from, passing— 1, backwards into tlie pelvis by the anterior
layer of the triangular ligament being attached to the
ramus of the pubes and ischium and sub-pubic ligament;
2, downwards into the ischio-rectal fossa by the anterior
layer of the triangular ligament being continuous around
the transverse perinteal muscle with the deep layer of the
superficial fascia of the perinteum

; 3, laterally on to the
thighs by the deep layer of the superficial fascia of the
perinteum being attached to the ramus of the pubes and
ischium.

_
Hence it passes in the middle line into the

cellular tissue of the scrotum and penis, and laterally on
to the abdomen, where it is prevented from passing down
the thigh by the deep layer of the superficial fascia of the
gvom (which is continuous with the deep layer of the
superficial fascia of the perinajum) being attached along
the line of Poupart's Ugament. When the membraneous
portion of the urethra is ruptured, the urine is confined
at first between the two layers of the triangular ligament,
and if not let out will make its way (1) forwards^
through the anterior layer, and take the course as
given above, or rarely (2) backwards, through the pos-
terior layer, and then, as when the ru'ethra gives way
behind the posterior layer, will make its way around the
neck of the bladder, and will be almost inevitably fatal.
Wherever the urine spreads, it causes inflammation and
sloughing.

Symptoms.—The history of a case of extravasation is
not uncommonly as follows. A patient with a ti^-ht
strictm-e is straining to pass water, he feels something
give way, experiences a sensation of relief, and perhaps
owing to the tension being removed by some urine being
forced into the cellular tissue, the superadded spasm for a
time ceases, and a few ounces of urine are passed throu-'-h
the urethra. In half an hour or so a pricking or burn-
ing sensation is felt in the perinfoum, soon followed by
pam, and by rapidly increasing sweUing of the perinteum,
.scrotum, and penis. If the urine is not let out by timely
incisions the swelling extends to the groin, and in some
cases has been known to reach as high as the axilla
The skin now appears dusky or purplish-rcd and oedema-
tous, and gangrene and sloughing of the infiltrated tissues
rapidly ensue. Tlie absorption of the septic products
gives rise to constitutional disturbance and fever which
though it may at first run high, soon assumes' a low
typhoid character, and the patient, especially if the
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subject of chronic kidney disease, frequently sinks into a

comatose state and dies. When the extravasation occm-s

between the two layers of the triangular ligament, it may
remain localized, giving rise to a hard circumscnbed

swelling in the perineeum, which may slowly make its

Avay towards the scrotum ; and lastly, when the extrava-

sation occui's behind the posterior layer of the triangular

ligament and the mine is extravasated into the pelvic

Fig. 295. —C;\lciilus impacted iu urctlira.

(St. Bai-tlioloniew's Hospital Museum.)

cellular tis.sue, the symptoms resemble those of extraperi-

toneal rupture of the bladder.

Trmtmeut.--A catheter should be passed nito the

bladder, or where this is impossible, down to the stricture,

and in either case a free incision in the middle line of the

pcrinttum extending into the urethra made on the cathe-

ter. Free incisions through the skin of the scrotum,

penis, and -roius, in fact wherever the urine has pene-

trated, .should likewise be made to allow of it dranung

away, and tlie wounds rendered as far as possible asojitic

l)y the free a]-»plication of iodoform or other anti.se]itu-s.

'J'he ]iatient's strength at the same time must be siiji-

liorted by iluid nourishment and .stimulants; whilst

ojiium should be given, unless contraindicated on account

(if kidney disease.

SroNK IN TTiE ITRKTHR.V.—A .small culculus or friig-

nieut of one may become impacted in any ]iart of the
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lu-ethi-a, but most frequently in tte membraneous portion
(Fig. 29o), or just "witbin tbe meatus. Wben sbari^ and
angular it causes mucb pain, and wben large euougb to
obstruct tbe m-etbra gives rise to retention, and if not soon
removed to ulceration followed by extravasation of urine.
Treatment.—li far forward, it may often be expelled
wbilst straining to pass water, by bol'ding tbe meatus and

Fig. :296. —Urethral forceps (Arnold's).

suddenly letting go; or gentle manipulation, aided, if

necessary, by incision of tbe meatus, may suffice. Ex-
traction by tbe uretbral forceps sbould next be tried
(Figs. 296 and 297), and tbis failing, a free incision over

Fig. 297.—Hogan's urethral forceps.

tbe stone must be made. Tbus, if impacted in tbe mem-
braneous portion, it sbould be removed tbrougb an incisionm tbe middle line of tbe perinreum ; if in tbe penile
portion just in front of tbe scrotum, it sbould be pusbed
back if pos.sible into tbe membraneous portion and
removed tbrougb tbe periuL-eum, as an incision in tbe
penile portion of tbe uretbra is apt to be followed by
fistula, and sbould, if possible, be avoided. If compelled
to mcise tbe penile uretbra tbe incision sbould be free so
as to prevent laceration of tbe tissues in extracting tbe
stone. Tbe edges of tbe wound .sbould tben be united by
suture, and a soft catbeter tied in tbe uretbi-a for a few
days till tbe incision bas bealed.
Vascul^VR tumours are mucb more frequent in tbe

female than m tbe male uretbra. In tbe female, tbey
occur as small Horid excrescences usually situated about
the ontrunco of tbe uretbra, often .surrounding it like a
ring and perhaps extending some distance up it. Tbey give
nse to increased frequency of micturition, pain during
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the act, and intermittent attacks of hfemorrliage, thus

somewhat siDiulating the symptoms of a calculus ; but

inspection will at once reveal the nature of the affection.

Treatment.—Ijigature, or the application of nitric acid or

the thermo- cautery, generally suffices for their cure.

Eetextiox of uiiiisE, or inability to pass water, must

be distinguished from suppression of ui'ine in which none

is secreted by the kidneys. Cause.—Eetention may
depend upon either (a) obstruction to the outflow of

urine from the bladder, or (6) inability of the bladder to

expel its contents consequent upon atony of its muscular

coat or paralysis. Eetention, therefore, is a sAmiptom of

several diseases. 1. In the old, it is connnonly due to

enlarged prostate with superadded congestion, combined

with atony of the bladder from over-distention. 2. In

adult men it may be due to organic sti-ictui-e with

temporary spasm of the unstriped muscular fibres of the

urethra, or to congestion of the mucous membrane owing

to gonorrhoea, a drinking bout, or cold and wet. 3. In

women it may be the result of hysteria, or the pressure of an

enlarged uterus or other pelvic tumour or of the foital head

in parturition. 4. In children it is commonly caused by

an impacted calculus or ligatm-e of the penis, and more

rarely by phimosis. 5. At all ages and in both se.rcs it may
be due to reflex spasm after operations on the rectum,

shock following any severe injury or operation, tumours

in the neck of the bladder or \u-ethra, and to abscesses m
any part of the ui'ethi-a. It may also be due to paralysis

consequent upon disease or inj\iry of the brain or spinal

cord, and to atony of the muscular coat of the bladder.

In the two latter conditions, however, after the bladder

has become distended and will hold no more, the excess of

urine passively overflows, dribbling constantly away;

and this condition of false incontinence must be d.is-

tinguishcd from true incontinence in which the iinue

ruiis away from the bladder as fast as it is secreted by

the kidneys.

Symptoms and sir/Hs.—When retention has come on

slowly, as from the gradual contraction of an organic

stricture!, there may bo but little local pain and no

constitutional disturbance, even although the bladder may

bo distended by many ounces of urine. AVhere, however,

it is in-oduced suddenly tliere is usually groat pain

followed by severe constitutioiKil symptoms— a .small and

frequent pulse, a dry and brown tongue, and, orhaps.
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delirium, symptoms probably due to the sudden check to
the secretion by the kidneys, and to the stretching of the
bladder. The bladder itself, luiless greatly hypertrophied
and contracted, rises out of the pelvis and may be felt as
a distinct tumour, dull to percussion, and at times
extending as high as the umbilicus, or in extreme cases
even to the ensiform cartilage. The patient, unless
di'imk, usually complains of inability to pass water.
When, however, the bladder has become gradiually dis-
tended and urine is passively flowing away, he may com-
plain of inability to hold his water and be quite unaware
that the bladder is full, and may object to have a catheter
passed till the condition has been explained. The presence
of a swelling in the abdomen, and the flowing of urine
thi-ough the catheter immediately after the patient has
passed water and believes that he has emptied his bladder,
should serve for the diagnosis. In suppression, the
bladder is found empty on passing a catheter.

Results of retention.—li the bladder is soon relieved no
apparent harm may ensue. If neglected, however, the
over-distention may lead to— 1, atony of the muscular
coat

; 2, cystitis
; 3, nephritis

; 4, ruptui'e of the uz-ethra
behmd the obstruction

; 5, (rarely), rupture of the bladder
itself

;
and, G, passive overflow of urine, the bladder

remaining full.

Treatment.—TIYlq distended bladder must be relieved,
and if the distention is extreme and the symptoms m-gent'
at once. The way of doing this will vary according
to the cause, and will be considered under tlie foUowin^'
heads :— °

1. Retention from spasm of the unstrijjed fibres sur-
rounding the urethra, sometimes called sjxismodic stricture.
Spasm IS rarely, if ever, sufficient, alone, to cause reten-
tion. Generally some slight organic narrowing of the
urethra is also present. The usual history of retention
fi'om_ spasm is a drinking bout, or exposure to cold or
wet m a gouty or rheumatic subject ; while on careful
questioning, the patient admits 'that the stream has
been noticed to be small or forked, or that a similar
attack of retention has previously occurred. If the
retention has existed for some time, and there is much
pain and considerable distention of the bladder, a fuU-
sized flexible catheter (No. 8 or 9) should be p;issed
if necessary imder chloroform. When, however the
symptoms are not urgent, and an instrument has Aever

3 D 2
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Leeu passed, a hot bath and a full dose of tincture of

opium will generally suffice. In retention due to spasm

following operations, a well-oiled soft rubber catheter

should be passed.

When the spasm is associated with a severe organic

stricture other means may have to be taken. 8ee Trud-

mcnt of ReteriUon from Organic Htrid are.

2. RetenUon from congestion ofilic mucovs memhrane of the

urethra, sometimes known as congestive stridvre. Conges-

tion, like spasm, is seldom sufficient of itself to produce

retention ; and is nearly always associated ^"ith at least a

slight organic stricture or with some enlargement of the

prostate. It is usually the result of gonorrha-a, or other

conditions causing inflammation of the lu-ethra. The

treatment is similar to that of retention from spasm.

3 Retention from hypertrophy of the prostate only occurs

after middle life. It is then generally due to congestion

induced by cold, the abuse of alcohol, &c., causmg the

ah-eady existing obstruction to become complete._ Fu-st,

try to pass the French single coudee catheter (Fig. 283),

then the double coudee (Fig. 284), and these faihug a

o^um-elastic catheter with a large cru-ve. J<hoiild the

point hitch at the middle lobe of the prostate, withdraw-

ing the stylet for half an inch will cause the end to slightly

tilt up, and it will then often readily ghde into the

bladder. If not successful in this way the silver prostatu-

or the beaked catheter must next be tiied, but serious

mischief may be done by these instruments unless the

greatest gentleness is used. They should never be em-

ployed until other forms have failed. If a catheter passes

easily it may be withdrawn after the bladder is relieved :

but if passed with difficulty it had better be left in, as more

harm maybe done by ha^-ing to pass it V^'"^

leaving it situ. When the bladder is great y distended

all the urine should not be drawn olf at once, lest syncope

be induced. A catheter failing, the retention may he re-

lieved by: 1, puncture above the pubes; 2. punclure

through 'the rectum; and 3, forcing a catheter through

the piostat.' Uunnclllw,). The iirst nu^thod is decidedly

th.. best. The sccund is seldom applicable, as the en-

lar-omont, as a rule, leaves no room between the pros-

tate and the pouch of ])eritoneum for puncture, whicli. il

attempted, will ]irobablv wound the peritoneum. ilie

third method is attended with extreme danger, and is

seldom practised at the present day.
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4. Betention from organic stricture.—The symptoms and
fliaguosis of stricture liave already been described. Here
oul}' need be mentioned the treatment to be adopted in

cases of retention from this cause. An endeavour shoTild

first be made to pass a catheter, if necessary, imder an
anoesthetic. If this fails, and the symptoms are not urgent,

a hot bath and a full dose of tincture of opium maybe given,

and another trial made in a few hours. Where, however,
there are signs of grave kidney mischief, opium must be
withheld or given with great caution. Should these

means not succeed, or if from the first the symptoms are

ui'gent, one of the following methods may be resorted to,

viz. : 1. Aspiration, or puncture of the bladder above the

pubes ; 2. Wheelhouse's oj^eration; 3. Puncture of the
bladder through the rectum ; 4. Cock's operation of

oj^ening the ui'ethra behind the stricture through an
incision in the porina3um ; and o. Forcing a catheter into

the bladder. The last method is highly objectionable,

and should on no account be practised. Of the other
methods aspiration above the pubes, repeated, if necessary,

should the strictm-e not quicklj' yield after the spasm has
been removed by emptjdng the bladder and thus reducing
the tension, is in my opinion the best. 1 'uncture through
the rectum is strongly recommended by some Surgeons ;

but it is open to the objection that suppuration between
the bladder and rectum, extravasation of urine, and a

permanent recto-vesical fistula, are liable to follow, to say
nothing of the annoyance to the patient from the pre-

sence of the cannula in the rectum, and the excoriation
of the parts by the urine, which, notwithstanding care,

is apt to occur. The vas deferens, moreover, may be
injured and atrophy of the testicle ensue. Cock's opera-
tion is difficult to perform, and does not appear to possess
any advantage over aspii'ation or puncture above the
pubos. Should the passage of a catheter not bo effected

after the bladder has heon aspirated on several occasions,
Wheelhouse's operation should bo imdertaken. Aspira-
tion, though as a rule attended with excellent results, is

not absolutely free from danger. Thus it should not bo
practised when the urine is unhealthy or the walls of the
bladder are thinned and atoniod lost a drop or two escape
through the puncture and set u]) septic inilammation and
suppuration, whii^h may bo followed l)y extravasation of

\irinc.

5. Ri'terdion from hysteria should be combated by such
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moral and physical ti'eatment as is applicable to that

disease. A catheter should not he passed if it can bo
possibly avoided.

6. Retention /vdui jmi-alijsis or (itouy of the hhnhler, from
abscess or tumour nf the urctJira or hhiddcr, fnnn imjiarltd

calcnhis, and from li<jidure of the penis, is disciLSsed under
the heads of Paralysis of the T31adder, Impacted Cal-

culus, &c.

Puncture of TirE eladder above the tubes (Fig.

242 V).—Make a small incision through the .skin imme-
diately above the pubes, having fii'st ascertained by percus-

sion that the bladder has risen well out of the pelvis ; and
thrust Cock's cui'ved trocar and cannula downwards and
backwards into the bladder. Withdraw the trocar, secure

the cannula in situ and pass through it a soft catheter

connected with a long rubber tube to carry away the

urine. In a few days, when the parts are consolidated,

the cannula should be changed. When the bladder is

distended, a good inch rises above the pubes uncovered by
peritoneum, but when contracted and hypertrophied it

may rise but little if at aU. Under these latter circum-

stances the trocar and cannula must be passed close to

the pubes for fear of wounding the peritouetmi.

Asjnratio/i, is performed in a similar way, except that

the aspirating needle or trocar is thrust in without any
preliminary incision of the skin. If a small aspirating

needle or cannula is used there is no danger of extravasa-

tion, as on its withdrawal the puncture in the bladder is

closed by the contraction of the muscular fibres ; and even

should a drop or two of urine escape no harm will ensue

provided the urine is healthy. It is a most useful emer-

gency operation, and, if necessary, may be repeated on

several successive occa.sions.

Puncture of the bl.vduer throuiui the ]!KCTU>r.

—Place the patient in the Utliotomy position. Pass the left

forefinger into the rectum, and place its tip just beyond

the back of the i)rostato. Take ( 'ock's long curved trocar

and cannula, with tlio point of the trocar .slightly with-

drawn within the cannula. Introduce it throiigh the

anus, and guide it by ih(> finger in the rectum to a

sj)ot immcdiatolv bch'ind the 'pro.state exactly in the

middle lino. Pn'ss tlie cannula finuly on the iluctuatnig

trigone of Iho bladder, and jilunge the trocar boldly

into iho. bladder, in a direction u]iwards and forwards

towards the umbilicus. Withdraw the trocar and secure
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the cannula in situ with suitable tapes. Do not plug tho

cannula, but fix an india-rubber tube on its end and con-

vey this to a vessel beneath the bed.

Diseases of the Genit.vi. Organs.

diseases of tub penis.

Pahaphimosis is the strangulation of the glans penis
bj' a tight prepuce which has been di-awn back over it, and
cannot be replaced. Thus, it is not infrequently met with
in boys, from the accidental ujicovoring of the glans and

Fio. 298.—Method of dividing the stricture in paraphimosis.
(Bryant's Surgery.)

neglect to di-aw tho prepuce forward again. In adults it

is generally due to swelling, caused by gonorihoea or
venereal sores, but it may occasionally occur- during
coitus. It is attended with great oedema of tho glans and
prepuce, and if not soon reduced may lead to ulceration
at the line of constriction or oven to sloughing of tho
penis. Treatment.—Seize tho penis between the iirst and
second fingers of each hand, press the blood and oedema
out of the glans with tho thumbs, and at the same time
push the glans backwards and try to dra,w the pre]3uco
forwards over it. If this fails, divide with a knife (Fig.
298) the constricting band, which lies just behind the
fold of ccdematous prepuce at tho bottom of the furrow on
tho dorsum of the penis.
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Phimosis is a condition in whicli the prepuce is elon-

gated, and its orifico contracted, so that it cannot be
di'awn back over the glans. It may occur as a congenital
affection ; or it may 1)0 acquired, and is then usually due
to the cicatricial contraction of the orifice following
syphilitic ulceration or repeated attacks of gonon'hoea.
The orifice when very small may cause difficulty of

mictiurition or e^'en retention of urine ; whilst the strain-

ing to pass water may induce prolapse of the rectum,
hernia, irritation of the bladder, and symptoms of stone,

Fia. 299.—Seizing the jirepuce preparatory to the operation of

circumcision. (Bryant's Surgery. )

and if not relieved may produce the harmful effects on
the urinary organs described under stricture ; or the

deposit of the urinary salts beneath the prepuce may lead

to the formation of preputial calculi. The inability to

uncover the glans maj' cause pain and difliculty in coitus,

and by 23reserving a mucous membrane-like character to

the glans predispose to venereal disease ; whilst the secre-

tion which collects beneath the prepuce may, in conse-

quence of the irritatioji it is apt to set up, induce priapism,

habits of masturbation, inflammation sometimes simula-

ting gonorrho-a, adhesion of the glans to the ]irepuco, or

even as ago advances the formation of an opitlndionia.

The ircatincnt may be considered under the heads of 1,

circumcision ; 2, sliding the prc/nirr ; and 3, dihifafion of
the prqndi<d orifice.

\. Cirnimcision.—T;ay hold of the ]irepuce transversely

with a pair of ]u)lypus forcejis, on a level with the coi'ona :

let the glans slip back, close the forcojis, and shave off all
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the prei^ucG iu front of them with a clean sweej) of the
knife. Eemoye the forceps, slit np the mucous lining of
the prepuce iu the middle line quite back to the corona,
break down any adhesion between the prepuce and glans,
wash away the secretion, twist or tie any spurting
vessels, and stitch the fiaps of mucous membrane to the
skin with interrupted horse-hair sutures. Dress with
boracic lint or iodoform.

2. Slitting the prepuce may be done with scissors, or with
a curved bistoury guided by a director, introduced between
the glans and prepuce. In either case the mucous mem-
brane shoiild be united to the skin-flaps with fine sutures
after twisting or tying any bleeding vessels. Care should
be taken not to pass the director into the meatus, and
to ensure that the mucous membrane is slit quite back to
the corona.

_;5. Dilatation of the prepuce may be accomplished in
slight cases by a daily endeavour to draw back the con-
tracted prepuce over the glans. It may also be done by
the preputial dilator, or by forcible separation of the
blades of the dressing forceps, though such moans are not
often successful.

PRniARY vexereal SORES OR cirANCRES.—Two chief
varieties of venereal sore or chancre occur, the syphilitic
or infecting, and the local contagious or non -infecting.
Either of these may be accomi)aniod by sloughing or
phagedeena, and are then spoken of as sloughing or
phagedasnic sores or chancres.

1. The primnry syphilitic chancre has already been
described m the section on syphilis (p. 5.3).

2. The local contagions or non-infecting sore, the soft
charLcre or chancroid as it is sometimes called to dis-
tinguish it from the hard or syphilitic chancre, is a
specific form of ulceration probably depending upon a
distinct variety of micro-organism. Tliough the ulcer
like the syplnlitic, may occur on any part" of the body
that is inoculated with tho specific virus, it is so much
more frequently met with on the genitals that it is
described with diseases of these organs. It is not
followed by^constitutional symptoms.

,SVry/i.?.—Xon-infoctingor soft chancres are most frequent
at the junction of tlie glans and prepuce, where tliey often
take the form of a ring of small ulcers around tho "corona
glandis. More rarely they are met with on tho muco-
cutaneous or cutaneous surface of tho organ. They usually
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begin as a pustule or slight excoriation generallj' withm

a few days of inoculation, and when fully establif^hed-,

appear as small oval ulcers, with sharply-cut edges and a

slightly depressed base covered vrith a gi'eyish slough, and

surrounded by a red areola of iufiammatiou. When irri-

tated, as by the rubbing of the clothes, or the retention of

the secretion beneath a long prepuce, they may become

indurated; but the indui-ation has not the sharply-

defined character of the syphilitic sore. The mgumal

glands become enlarged {bubo), and matted together into

a single mass, often of considerable size, and have a

marked tendency to suppurate. The pus taken from theni

apparently contains the same micro-organism as that of

the sore, since when inoculated on the same or another

person, a similar sore is produced.

Diagnosis.—The main differences between a non-mfect-

ing or soft sore, and an infecting or hard, are the following:

The soft sore is generally unattended with induration ;

in the hard the induration is well marked ;
the soft occurs

within a few days of inoculation, the hard not tiU after

three to five weeks ; in the soft the secretion is abundant

and purulent, in the hard scanty, and often consists of

Uttle more than epithelial debris ; the soft can be re-

inoculated on the same patient, and hence is frequently

multiple ; the hard cannot be re-inoculated on the same

patient, and hence is single unless, as very rarely

happens, the patient is inoculated m two places at the

same time. The bubo foUowing the soft sore is single

soft, and very liable to suppui-ate ;
that following the hard

sore is multiple, hard, and shotty, and very rarely

suppurates. A patient, however, may be inoculated

with syphilis at the same time that lie receives a soft sore.

Hence, when the incubative period of syphilis has passed,

the soft sore may take on the characters of the hard sore.

Till this period is over, therefore, a cautious prognosis as

to the probable occurrence of secondary symptoms should

be given. It is consequently not uncommon to find a

patient with a chancre which presents characters both ot

the hard and soft sore.
.

Treatment.—JjOcnX treatment only is necessary, and con-

sists in scrupulous cleanliness, protection of the soro

from irritation, and the applicaticm of blackwash or

iodoform. Shoidd the glands become inflamed, rest m the

recumbent posturo is essential. If suppuration threatens,

hot poultices must be appUcd and a free incision m a
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vertical dii-ection made as soon as pus has formed. Should
any intractable sinuses, as frequently happens, be left
after the bubo has suppurated, they should be laid
freely open, and allowed to granulate from the bottom.

3. The sloughing sore is due to want of cleanliness or
the retention of irritating discharges by a long foreskin,
and generally occm-s in weakly or debilitated subjects.
The sore, which is covered with a yellow slough and is

suiTounded by an angiy areola of inflammation, spreads
rapidly and is attended with considerable swelling and
oedema of the penis. The general appearances of the
ulcer and its appropriate treatment have already been
given in the section on Ulcers (p. 36).

4. The phagedenic sore.—Phageda3na may attack both
the hard and soft sore, but is said by Mr. Hutchinson to
be a more frequent complication of the former than of the
latter. Like sloughing it may be due to want of cleanli-
ness and neglect, or to the ii-ritation of the discharges
retained by a long foreskin. It seldom, however, occurs
to any serious extent, except in those whose constitutions
are broken down by want of food, abuse of alcohol, de-
bauchery, or exhausting disease. For a description of
the character and the treatment of this ulcer see p. 36.
Epithelioma of the penis generally begins as a warty

growth or as an ulcer on the glans or inner surface of the
prepuce. Old age is looked upon as the chief predis-
posing, and the iiTitation of retained secretion under a
long prepuce as the common exciting cause. The in-
durated, sinuous and everted edges of the ulcer, the warty
base, sanious and foul discharge, rapid growth, advanced
age of the patient, and later, the involvement of the
inguinal glands, will generally serve to distinguish it
from warts or venereal ulcers for which it has been
mistaken. If allowed to run its course the whole penis
becomes mfiltrated with the growth ; the lumbar, as well
as the inguinal glands, become involved

; sloughing and
ulceration ensue, and the patient generally dies of ex-
haustion or hemorrhage. The internal organs are not
usually affected. Treatment.~li seen early, the growth
alone may be removed. As a rule, however, the penis
should be amputated in front of the scrotum unless the
glands are much involved or the disease extends back-
wards beyond this point. In such a case the scrotum
may, under certain conditions, be split, tho whole penis
with the crui-a, removed, and the urethra stitched to
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the perincGum. The inguinal glands if not too extensively

diseased should be also removed.
Amputatiox of the pexis is often performed by one

swoop of the knife ; when thus done the urothra is liable

to retract and cause subsequent trouble in micturition.

It is best therefore to divide the corpus spongiosum
about half an inch further forward than the corpora

cavernosa, and then split the urethra and secure it hy
suture to the skin. The skin should be drawn well

forward before it is divided, as otherwise it is apt to

obscure the more retractable stump, and render the

securing of the arteries difficult. Too much skin more-

over is liable to obstruct the orifice of the urethra. Hte-

morrhage during the operation should be restrained by
Clover's clamp or by the fingers of an assistant. The two

dorsal arteries and the arteries of the corpora cavernosa

and of the septum usually require ligatiu-e. Amputa-
tion by the galvanic ecraseur is strongly advised by
some, but is open to the objection that it may be followed

by secondary hLemorrhage ou the separation of the

sloughs,

DISEASES OF THE SCROTTJJr, SFERirATIC CORD. .XJNT:)

TESTICLE.

EpiTHELioJtA OF THE SCROTUM, often called sweep's

cancer from the frequency with which it occurs in

chimney-sweepers owing to the irritation of the soot,

generally begins as a dark wart or tubercle which ulti-

mately ulcerates, producing a sore with hard .sinuous

everted edges, and an irregular warty tuberous base. At

times it begins as a chronic eczema. The irritant would

appear to be not merely the carbon of the soot, but one

or more of the products of the destructive distillation of

coal, as th<! cancer does not occur from soot produced by

the burning of wood, and is found amongst workers in

coal-tar and its prciducts. Tlio inguinal glands biH^ome

involved, and occasionally the testicle, but the disease

does not, as a rule, affect internal organs. Death is

commonly due to the exhaustion produced by the ulcera-

tion in the inguinal glands, or liivMnorrhago from the

opcnnng of a large blood-ves.sel in tlio groin. Trcai-

inriit.—Vnw and early excision with the knife, and

removal of the inguinal glands if enlarged and hard.

I
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If the testicle is involved it should be excised at the
same time. The skin of the part is verj^ lax, and al-
though the testicle may be denuded it rapidly becomes
covered in.

_
CEcEiiA or THE SCROTUM, owing to the laxity of the

tissues, is common. It may occur in kidney and heart
disease as part of the general dropsy, or it may be caused
by inflammation of tlae neighbouring parts, as the tes-
ticle. It is also met with in extravasation of urine, and
may occur after an operation for hernia, varicocele, &c.
Erysipelas of the scrotum may be the result of

slight injuries, abrasions, &c., or may occur idiopathi-
cally. It is attended with great swelling, redness and
oedema, and is very liable to terminate in extensive
sloughing and gangi-ene. The same general and local
treatment should be adopted as described under Ery-
sipelas, with free and early incisions should suppm-ation
threaten.

Eczema and prurigo of the scrotum requii'e no special
mention.

ELEPH.v^,yriAsis SCROTI is au enormously hypertrophied
condition of the skin and connective tissue of the scrotum,
and probably depends (like a somewhat similar condition
known as lymph-scrotum, in which a milky fluid exudes
from the skin,) on the presence in the blood of the jUaria
sanguinis hominis. The disease is common in the East,
but is seldom met with in this country, and then only in
those who have lived in the East. The penis is sometimes
affected in a similar manner. Trcatinent.—Tl'h.e hyper-
trophied mass may be dissected oft' the testicle and penis,
after elevating it for some hours before the operation in
order to drain it as much as possible of blood. The base
of the mass during the operation should be constricted by
an elastic band.
Hydrocele is a collection of serous fluid in connection

with the testicle or spermatic cord. There are several
varieties of hydrocele. Thus, the fluid may be contained
in the tunica vaginalis {common or vaginal hydrocele) ; and
this_ is further spoken of iis congenital when the tunica
vaginalis communicates, through the non-obliteration of
its funicular process, with the general peritoneal cavity,
or as acute when associated with acute inflammation of the
testicle or epididymis. Again, the fluid maybe contained
in a cyst in connection with the testicle or epididymis
{encysted hydrocele of the testicle or epididymis), or con-
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tained in a cyst formed in connection with the spermatic

cord {encysted liyilrocele of the spermatic cord). The con-

dition described by Pott and Scarpa as diffuse kydrocde nf
the spermatic cord,, appears to be a general dropsy of the

loose connective tissue of the cord, and is so rare that it

may be dismissed without further comment.
Common or vaginal hydkocele is a collection of

serous fluid in the cavity of the tunica vaginalis.

Causes.—Infancy, middle age, heredity, gout, and
malaria are said to predispose to it ; whilst slight in-

juries, repeated strains, the presence of loose bodies in

the tunica vaginalis, and certain chronic diseases of the

testicle are sometimes exciting causes. Often however no
apparently efficient cause whatever can be discovered.

Fathology.—By some it is looked upon as a passive

dropsy, due to the loss of balance between the secreting

and absorbing power of the tunica vaginalis
;
by others

it is believed to be due to chronic inflammation. The
fluid is of a pale straw colour, with a specific gravity of

1020 to 1030, and contains a large quantity- of albumen.

The dilated tunica vaginalis is usually thin ; but in long-

standing cases it is occasionallj' greatly thickened, and may
be even of cartilaginous consistency. The coverings are the

same as those of the testicle, viz., skin, superficial fascia,

dartos, and intercolumnar, cremasteric and infundibuliform
j

fascicG.

Symptoms.—Ordinary hydrocele forms a smooth, tense,

elastic or fluctuating swelling in the scrotum, of a pyri-

form, globular or oval shape, and is frequently slightly

constricted at its middle or at its lower or upper part.

The chief diagnostic sign is its translucency. If the

walls arc very thick it may appear opac^uo when examined

for translucency in the usual way by the light of a

candle ; but I have never met with a liydrocele, however

thick its walls, which was not found translucent when a

powerful light, as that of an ophthalmoscopic lam]i, was
used. The" cord is free, and there is no imjnilso on

coughing, signs which servo to distinguish it from ;i hernia.

When the hydrocele extends up the funicular portion of

the tunica vaginalis into the niguinal canal there may
however bo a transmitted impulse from the abdominal

wall: it inight then be mistaken for an irreducible

hernia. The dnlncss on percussion, the history that it

began at the bottom of the scrotTim, and the translucency,

if th(^ light be powerful enough, will distinguish it. The

I
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testicle is situated behind and near its lower part, save
in exceptional cases, where adhesions have been con-
tracted to the anterior wall, or the testicle has descended
retroverted.

The treatment may be palliative or radical. Palliative

treatment consists in tapping the hydrocele with a trocar
and cannula, and repeating the operation from time to

time as required. Before tapping a hydrocele the situation
of the testicle should be made out, lest it be injiu-ed liy the
trocar. This can usually be done by marking the opaque
spot whilst examining for translucency, and by the
patient's sensation on handling it. If the sac is not very

Fij. .300.—Tapping a. hydrocele. (Bryant's Surgery.)

tense the testicle can be felt. Ohooso a spot for puncture
near the bottom of the swelling, free from scrotal veins
which can readily be seen through the skin, and having
made out the situation of the testicle, gi-asp the tumour
from behind with the palm of the hand so as to make it
tense, and plunge the trocar and cannula, held as in
Tig. 300, sharply into the sac to ensure perforating the
wall. The trocar should be directed at first backwards,
and then immediately turned upwards to avoid wounding
the testicle. Having withdrawn the fluid, remove the
cannula, and apply a small pad of lint or strapping.
The radical cure is commonly effected by injecting

tincture of iodine into the sac through the cannula after
having withdrawn the fluid. The quantity injected is
usually about two drachms. If ten drops of a 5% solu-
tion of cocaine are injected before the iodine no pain
generally is felt. The iodine sots up some slight amount
of inflammation, and generally cures by restoring the
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balance between tbe secreting and absorbing power of the

tunica vaginalis, or occasionally bj^ causing adhesions

between the two layers of the tunica vaginabs. Should

the injection fail, 'it may be repeated; or the tunica

vaginalis may be laid open, a portion cut away, and

the remainder united by suture and drained. But even

this treatment cannot always be depended on for curing

the hydrocele. The only absolutely certain method is to

lay open the sac and allow it to gi-anulate up from the

bottom.
The hydroceles so frequently seen in young children

generally undergo a spontaneous cm-e, and nothing be-

yond a discutient lotion is usually necessary. Shoidd

the hydrocele prove intractable, however, it may be

punctui-ed with a fine trocar and cannula, and, if neces-

sary, afterwards injected with a weak solution of iodine.

CONGENITAI. HYDROCELE is a collection of fluid in the

sac of the tunica vaginalis, the funicular process of which

through an arrest of development has remained un-

obUterated. The fluid, therefore, unless the aperture of

communication is very small, can be readily pressed back

into the abdominal cavity, and an expansile impulse is

given to it on coughing or crying. In this respect it

resembles a hernia; but its translucency and the fact that

the fluid goes back slowly and without the sudden slip or

gurgle as is the case in a hernia, should serve to distiugiush

it. It should not be forgotten that a piece of omentum

or intestine may descend into the sac of the hydrocele.

At times, the aperture of communication between the

funicular process and the general peritoneal cavity is

closed, and though the hvdrocele still extends more or

less up the inguinal canal, the fluid cannot be pressed

back into the abdominal cavity. To this condition the

Tia.mG oi infantile hydrocrlc has hccn gn-ou.

Treatment.—A truss should be applied over the inguinal

canal to cause obliteration of the funicular portion of the

tunica vaginalis, and to prevent the descent of a hernia,

and subseciuently the hydrocele may be treated m the

.irdinary way. As a rule, however, wlien the obliteration

of the funicular portion has been accomplished, tlio

hydrocele undergoes a spontaneous cure.

"ExcYSTEn KYDUOCELE OE TJIE TESTICLE.—This tcm
is applied 1o a cyst or cvsls formed m connection with the

testicle or epididymis, but having no communication with

the cavity of the tunica vaginalis. Cysts in connection
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with the testicle itself are very rare, and require no
fiu'ther description here. Encysted hydroceles of the

epididymis, however, though still rare, are more often

met with, and may be di^dded into (1) the suhseruus cysts,

which are of no clinical importance, and (2) the sper-

matic cysts. The latter are thin-walled, membraneous
cysts, and are lined with tesselated epithelium, and con-
tain a watery, slightly opalescent or milky fluid, in which
there is often an abundance of spermatozoa. The pre-
sence of the spermatozoa may be due to the rupture into
the cyst of one of the seminal ducts ; or to the cyst being
developed in connection with a seminal duct. The origin
of these cysts is doubtful. They are gtuerally believed,
however, to be developed from some of Viw foetal remains
(Wolffian body, Miillerian duct, &c.) so aljundant in the
situation of the epididymis.

Signs. —They appear as tense, fluctuating, translucent,
movable, globular, smooth or lobulated swellings, with-
out impulse on cough, and situated immediately above or
behind the testicle. The cord is generally free. They
are often combined with an ordinary hydrocele.
The treatment is like that of ordinary hydrocele.
EXCYSTED HYDROCELE OF THE SPERMATIC CORD is a

collection of serous fluid in an unobliterated portion of
the funicular process of the tunica vaginalis. The fluid
is similar to that of an ordinary hydrocele. The cover-
ings of the cyst are those of the funicular process, viz.,

the skin, and the superficial, intercolunmar, cremasteric,
and infundibuliform fascia? ; the vas with the arteries and
veins are behind it.

Sifjns.—An encysted hydrocele of the cord appears as a
well-defined, tense, oval or globular, fluctuating, freely
movable swelling in the course of the spermatic cord.
It is unconnected with the testicle below, and cannot be
reduced into the abdomen above although it may bo
pushed back some distance up the inguinal canal. It is

translucent, and gives no impulse on coughing. But
when high up in the inguinal canal, it may be difficult to
distinguish from a small ii'reduciblo hernia, as an impulse
is communicated to it from the abdominal walls, and it

may_ be impracticable to detect its translucency. A
cautious punctm-o, with a grooved needle, may then bo
necessary to diagnose it.

Treatment.—fainting with tincture of iodine may first
bo tried. This failing, the cyst should be punctured with

3 E
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a small trocar and cannula. Should it refill, it may
be injected with iodine, like an ordinary hydrocele, or it

may be laid open by an antiseptic incision. But before

undertaking its radical cure, you must well assure your-

self that there is no communication -ndth the peritoueura.

This may usually be done by noting that no decrease in

size takes place
* on applying steady pressiu-e for some

little time.

Varicocele is a dilated and varicose condition of the-

spermatic plexus of veins.

The causes of varicocele are not really known. It has

been attributed to an extra lax state of the parts, induced

by debility and general want of tone
;

congestion from

too early or continual excitement of

the sexual organs
;
occupations invol-

ving long standing ; and to certain

anatomical peculiarities (all of which,

however, are present in every healthy

male), such as the great length of the

spermatic veins, the dei^endent posi-

tion of the testicle, the plexiform ar--

rangement of the veins in the scrotum,

&c. But it often occui'S in men in

good health, and in whom the parts

are not lax. The reasons given for

its much greater frequency on the left

than on the right side are— 1, that the

left vein is longer than the right

;

2, that an obstacle is ofYered to the

outlet of the left vein by its opening

at right angles into the renal vein ;

;5, that the blood pressure is less in

the vena cava than in the renal

vein; 4, that the left vein is crossed by tho sigmoid

flexure, and is hence liable to be pressed upon by fnecal

accumulations. Ur. ^Y. d. Spencer, who has recently

worked at this subject, believes that the presence of tho

largo veins is duo to a congenital variation from the

normal process of development, whereliy nrany of tho

veins of tho Wolffian body (from which the spermatic

veins are formed) remain unobliterated, and capable of

" ' " anything obstructing tho rcturu of

tho testicle. Jifore of these veins, he

obliterated on tho

Fig. 301.—Varico-
cele. (St. Vy.\r-

tliolomew's Hns-

pilal Museum.)

bybeing dilated

venous blood from

saj's, are normally
left side.

riirht than on the
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Syinptums and diagnosis.—There may be merely a sense
of weiglit ami fulness in the scrotum, or dragging or
even severe pain worse after the clay's work but relieved
by recumbency. The symptoms, however, are often more
mental than physical, the patient fearing impotence or
sterility, and sometimes bccomiug hypochondriacal in
consequence. The varicose veins, which may sometimes
be seen through the skin of the scrotum, form a soft,
irregular, opaque, knotted, pyriform mass, in which
there is a distinct expansile thrill or impulse on cough.
The swelling is confined to the scrotum, and, although it
may be reduced on the patient Ij-ing down, it does not go
back with a gurgle or slip like' a hernia, and gradually
returns when the patient rises, notwithstanding that the
finger is placed over the external abdominal ring. The
testicle, though perhaps, as a rule, a little smaller than
natural, is seldom much atrojihied.
The treatment may be either palliative or radical.
The 2KiUiutive treatment consists in cold sponging, the

use of shower-baths, healthy exercise, regulation of the
bowels, and the administration when indicated of fer-
ruginous tonics

; whilst the mental anxiety of the patient
should be relieved by the assurance that atrophy or im-
potence need not be feared. Localhi, a suspensorv
bandage should be worn, or the veins braced up by
drawing the lower part of the scrotum through a
II ormald's ring.

The radical
_ treatment should only be undertaken (1)when the varicocele is large or causes much pain ; (2)when it acts as a bar to the entering of the public services

;

or (3) when it appears to be inducing atrophy of the-
testicle. Whether it should or should not be undertaken
tor the cure of mental distress, must be loft to the judo--
ment of the surgeon in each individual case.

'

Tho^
operations for the radical cui'e, which have for their
object the obhteration of the enlarged veins, are many '

Here only is described the method by subcutaneous -

hgaturc and division. Separate the vas, which can always
be felt as a rounded cord, from the veins; pass with a
ntevus needle a thread of catgut or kangaroo-tail tendon
between the veins and the vas, and then back again
between the veins and the skin, and tie the veins, allow-
ing the knot to slip through the puncture in the skin •

itepcat the procedure three quarters of an inch above;
and then, divide the veins between tho ligatures witli a

3 K 2
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tenotomy knife. The spermatic arteries escape injury as

they slip away with the vas, to which they are attached.

Other methods consist in the subcutaneous division

of the veins with the galvano-cauterj- wii-e ;
excision ot

the veins; compression of the veins by hair-hp pms and

fio-ure-of-8 sutures ;
division of the veins with the elastic

ligature &c. The method described above can be recom-

mended' as safe, painless, efficient, easy of performance,

and as necessitating the minimum amoimt ot rest subse-

quent to its performance.

TuMOUES OF THE SPERiLVTic CORD, though occa-

sionally met ^^-ith, are too rare to requii-e any description

in a work of this character.
. .

HiEMATOCELE Or OOMMOX H.'EMATOCELE IS an eftUSlOU

Pj,,. 30-2._Hreraatocelc. (St. ^,artholomc^v's Hospital Museum.)

of blood into the caAdty of the tunica vaginalis. Mood

may also be effused into an encysted hydrocele of the

testis epididymis or cord, into the substance of the

test cic itsSf,^or into the tissue of the scrotum ;
and to

such the terms hrcmatoccle of the testis hromatocele of

cord &c ,
have been applied. All of those conditions,

Wnvo are too rare to admit of any description here

^T",^i-An ordinary ha.natocolc maybe duo to a Mow

/T,n Wiclo or a strain in lifting honxy weights, or a
on t^^^ost cte 01 a

p'^n.eturo of the testicle

^S-veSo Ste ^iiiahydriolo: or to the giving

wav of a weakencHl or varicose vessel m consociuonce o

Th?altorat^n in tension on removal of the hyclrocclo-lliiid

bv t unin-. At times, howevc-r, it may <^cciir .'sponta-

neously ud is then probably due to some atheromatous
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or other change in the vessels or chronic inflammation of

the tunica vaginalis.

Putholo(jy.—Th.e effused blood may be absorbed, or it

may clot and be deposited on the walls of the sac, givmg

the ha3matocele the appearance of an aneurism (Fig._ 302);

or the central portions of the clot may break down into a

chocolate- coloured fluid, which under the microscope is

seen to consist of disintegrating blood- corpuscles and

hiBmatine and cholesterine crystals. At times suppura-

tion may take place, the fluid in the sac then consisting

of a mixture of broken-down blood and pus. Calcification

of the walls in old-standing cases may occur.

Signs and diagnosis.—llmm-AiocQ\e comes on suddenly,

appearing as a smooth, tense or semi-fluctuating, oval or

globular, non-translucent swelling in the scrotum. At

first there may be considerable pain in the testicle and

ecchymosis of the scrotum ; but later, neither as a rule

will be present. Testicular sensation is generally dis-

covered behind the swelling. The freedom of the cord

and absence of impulse on coughing should at once serve

to diagnose it from a hernia, and its non-translucency

from a hydrocele. But from malignant or other growths

it is often difficult to distinguish it ;
and, indeed, in some

cases it is only after puncture with a grooved needle or

even after an exploratory incision, that this can be done.

The history of its sudden onset, its shape, the absence of

the varying consistency noted in malignant disease, the

non-involvement of the glands or of the cord, and the

presence of testicular sensation posteriorly, should help

in the diagnosis. On puncture a chocolate-coloured fluid

escapes in the one case ; arterial blood, or nothing at all,

in the other.

Treatment.—AVhen the heematocele is recent, rest in bed,

the application of cold or of evaporating lotions, and the

elevation of the part on a pillow, may lead to the absor})-

tion of the blood. If this fails, the blood may be with-

drawn with a trocar and cannula. When such is done,

however, the sac in my experience generally refills, a-nd I

believe time is gained in the end by at once making a free

incision into the sac, turning out the clots, securing any
bleeding vessel that may be seen, and allowing the wound
to hoal by granulations. In long-standing cases, and
especially when the walls are much thickened, this

treatment is clearly indicated ; but if, on laying the sac

open, the walls are found of cartilaginous consistency,



^90 DISEASES OF KEGIOXS.

perhaps calcifietl, and the jiatient is old or broken down
in constitution, excision of the testicle is then called for,

as otherwise long-contintied suppuration, which may ter-

minate in exhaustion and death, maj- ensue. AN'here

suppuration has occurred, a free incision should, under
any circumstances, at once be made.
Acute inflammation of the testicle is generally

spoken of as orchitis or as tpi<h(]iiiaitl8 according as the
.body or the epididymis is inimarily or chiefly affected.

Causes.—Gonorrhoea is the most frequent cause; but
injury of the testicle, or ii-ritation of the prostatic urethra,
as from the tying in of a catheter, or from the imjDaction
of a calculus or fragment of a calculus, are not uncommon
causes. Orchitis sometimes occurs dm-iog an attack of

:mumps, and is then said to be due to metastasis. It has
also been attributed to the use of strong injections for

.the cure of gonorrhoea. How inflammation of the testicle

is induced by the iiritation of the urethra is a disputed
question. It is variously taught, however, that it is due
to— 1, inflammation spreading along the vas

; 2, reflex

irritation ; and 3, metastasis.

Fathology.—The walls of the tubules and the inter-

tubular connective tissue become infiltrated with inflam-

matory products, and the tubules filled with desquamated
epitheliiun. Eesolution usually occurs, leaving the

testicle little or not at all impaired either in structm-e or

function. Suppuration, however, is occasionally induced;
and when the epididymis is chiefly involved, the inflam-

matory material, in jflace of being absorbed, may be
converted into fibrous tissue, which, subsequently con-

tracting, may cause obstruction of the tubules of the

epididymis. Such may be known to have occurred by
the presence of a small hard lum]i in the region of the

.globus minor or major. An effusion of fluid into the

tunica vaginalis {<icuir hyilrucch) is very common, but

more so in epididymitis than in orchitis, because the

visceral layer of the tunica vaginalis is in contact with

the inllamed tissue in tlie former case, but is separated

from it by the thick tunica albuginca in the latt(>r.

liifpis.—In a well-marked case there is intense ]iain in

the testicle, with a dragging or aching ]iain in (he groin

and along the course of tlu; cord. 'J'lio testicle is swollen,

and cxciuisiU^y (cndcr on handling : liu> cord feels .slightly

thickened; and \\w .-kin of (lie .scrotum is (edematous and

of a du.sky-rcd colour. When the inflammation falls on
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the epididymis, the pain and swelling will be chiefly con-

fined to the upper and back part of the testicle, the region

of the epididymis, and fluid will often be detected in the

tunica raginalis. The discharge, if the inflammation of

the testicle occurs during an attack of gonorrhoea, gene-

rally ceases or becomes less when the inflammation is at

its height. The local signs are often accompanied by sharp

febrile distiu'bauce, raised temperature, furred tongue,

nausea or even vomiting, and constipated bowels.

Treatment.~^Yhen the attack is acute, rest in bed with

the testicle supported on a pillow is necessary. Hot

fomentations, and in the intervals hot linseed-meal

poultices, applied to the testicle and groin, give the

most relief. Internally a brisk purge should be given at

the onset, followed by saline laxatives and .small doses of

antimony. If the pain is very severe, opium may be

given ; or a vein of the scrotum opened ; or the timica

vaginalis or testicle pimctiu'ed to relieve tension either

with a needle in several places or with a tenotomy knife.

If suppuration occiu'S, a free incision should be made to

let out the pus. In subacute attacks, where the patient

is unable to leave his work, a suspensory bandage should

be worn.
Cheonic INFLAMMATION of the testicle may be a sequel

to the acute disease ; or it may begin as a chronic or sub-

acute affection, and like the acute form may involve

either the body of the testicle or the epididyniis, or both.

The two chief causes of chronic inflammation are un-

doubtedly syiihilis and tubercle ; but it may occur quite

independently of either of these aiSections, and should

then, for the sake of distinction, be called simple chronic

orchitis or epididymitis. The syphilitic and tubercular forms

are described separately under those heads.

8i(jns.—The testicle appears enlai'ged, smooth, laterally

compressed, egg-shaped, hard, heavy, and painful on

pressure ; the testicular sensation is not lost ; the vas is

but slightly thickened ; the skin is non-adherent, and
the epididymis (except when the disease is limited to that

part) is not distinguishable from the body of the organ.

In chronic epididijTnitis an indurated, painful, and tender

lump is felt in the situation of the globus minor or

maj or.

Treatment.—Mercury or iodide of potassium should be

given internally, and stra,pping applied to the enlarged

organ when the body is chiclly att'ected. In chronic
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epididymitis, in addition to internal remedies, inunction
with, mercui'ial ointment may be of service.

Tubercular disease of the testis, also known as
strumous orchitis, or strumous sarcocele, is variously
believed to depend upon the presence of the tubercle
bacillus, or upon a chronic inflammation in a strumous
subject, and to begin either as a tubercular affection in
the intertubular connective tissue, or as a catarrhal
inflammation in the interior of the tubules.

Pathology.—Opportunities for examining the testicle in
the early stages of the disease are not common. Hence,

the uncertainty as to the origin and exact nature of

the inflammation. Typical nodules of tubercle, how-
ever, have been fouiid, and tubercle bacilH have been
demonstrated either in sections of the organ or, when
few in numlier, after cultivation. The disease generally

begins in the ei3ididymis, and thence may spread to the

body of the organ. It may also extend uj) the vas to the

vosiculro scminales and prostate, and thence to the

liliidder, and even to the lu-etcrs and kidneys. In some
cases the testicle appears to bo the starting point of a

general tubcn-culosis ; in olhers, merely to be involved in

conunon with other organs in the general disease. In
many instances, liowever, the disease may remain localized

to the testicle, and no otlier manifestation of tubercle

Fig. 303.—Tubercle of the testicle.

(St. Bartholomew's Hospital JIuseum.

)
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occur in the body. The inflammatory products infiltrating

the epididymis and testicle, have a great tendency to

undergo caseation, forming the yellow masses of cheesy-
looking material so characteristic of tho disease (Fig. 303).

Signs.—The disease usually begins very insidiously and
with little pain. The epididymis, especially the head,
and later the body of the testicle, are found enlarged. The
testicle is usually but slightly tender on handling, and
the testicular sensation is not lost ; a hydrocele may be
present, or part of the tunica vaginalis may be obliterated.
(Subsequently the cord, especially the vas, becomes
tbickened and the skin adherent ; whilst still later, the
skin may give way and a fungus composed of the in-
filtrated tubules protrude, or a discharging sinus be
produced. The vesiculte seminales or prostate may now
be felt enlarged on examining by the rectum, and bladder
or urinary troubles may set in ; whilst symptoms of
tubercle in the lung, larynx or other organs may super-
vene and the patient succumb to tubercular disease. At
other times no constitutional signs manifest themselves,
and the patient may completelj' recover.

Diagnosis.—From syphilitic orchitis it may. generally
be_ distinguished by the enlargement of the epididymis,
thickening of the cord, adhesion of the skin, enlargement
of the vesiculaa seminales, and concomitant signs of
struma or tubercle elsewhere.

treatment.—In the early stages, before the vas or vesi-
cuke seminales have become involved, some Surgeons
advise the removal of the organ for the purpose of pre-
venting, if possible, general dissemination of the disease,
and where both testicles are affected, even the removal of
both. Others, however, rely on constitutional treatment,
and only advise the removal of the testicle should it be-
come destroyed by the disease. If the vesiculso semi-
nales are found affected in the early stages, or signs of
tubercle are discovered in other parts, the testicle should
of course on no account be excised. The constitutional
treatment is that already described under Struma and
Tubercle (p. 54). The local treatment consists in suspen-
sion of the organ, avoidance of horse or other violent
exorcise, and recumbency dixring an exacerbation of the
inflammation. Should tho tubercle soften and suppura-
tion occur, tho abscess must be opened and the wound
di-essod with iodoform or other antiseptic. If intractable
sinuses remain, they should bo scraped with a Yolkmann's
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spoon. If a fungus forms it will frequently recede under

rest in bed, cleanliness, and the application of a stimu-

lating ointment or of iodoform. Should the testicle be-

come completely disorganized it had better be excised.

Syphilitic disease of the testicle occurs during

the late secondary and the tertiary stages of syphilis.

Fatliology.—The lesion in the earlier stages of syphilis

usually takes the form of a small-cell-infiltration of the

intertubular connective tissue ; in the later stages, of

distinct gummatous masses, resembling gummata in other

Fid. 3U4.— Syphilitic testicle. Gummatous variety.

(St. Bartholomew's Hospital ^Museum.

)

situations. The body of the testicle alone is usually

affected, and though, in some instances, sjiph il itic cpididijm i-

'iis is met with, the cord and epididymis generally escape.

In the secondary stage both testicles may be implicated,

Neither simultaneously, or, as more often happens, one after

the other, the disease here, as in other secondary affections,

manifesting its tendency to be symmetrical. Under

apin-opriate treatment tlio small-co'll-infiltration may be

completely absorbed, leaving the testicle a])parcntly little,

if at all affected ; or it may undergo fibroid changes, and

the subsequent shrinking" of the fibrous tissue produce

more oi- loss atrophy of the organ. But it seldoni breaks

down and suiipurat'cs as the guniniatous form in patients

with undermined coiistilutioiis is apt to do. In Iho ter-

tiary alfection one tostich^ only is, as a rule, involved, the

asymmetrical character of tertiary syjihilis being thus

borne out. The g\nnmatous masses may clear up under
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.treatment, but where the constitution is impaired they are

liable to break down and siippurate. The typical appear-

ance of a gummatous testicle on section is seen in Fig. 304.

The organ is occupied by large yellowish-white nodules

of a tough, fibrous, non-vasciilar material; some of the

gummata are distinct ; the remainder have coalesced into

a mass which occupies the anterior part of the organ. A
loose fibroid tissue, which is very vascular and of a j^ink

.colour in the original specimen, surrounds and separates

the nodules.

Sif/ns.—iSyj^hilitic disease is very insidious and painless

.in its onset, the testicle often attaining some size before

the 23atient's attention is directed to it. The testicle is

enlarged, ver^^ hard, not tender on handling, and, as a rule,

absolutely painless ; the testicular sensation is completely
lost ; the skin is not involved, but ap])ears natui'al, and is

freely movable over the swelling. The signs, however,
vary somewhat according to the stage of syphilis at which
the testicle is affected. Thus, in the secondary stages, the

testicle is smooth, oval, and often laterally compressed ; in

the tertiary, nodrdar and irregular, and the timica vagina-
lis frequently contains fluid {vaginal hydrocele). In the

secondary, usually both testicles are affected ; in the ter-

tiary, often only one. In the tertiary, moreover, the
gummata, in neglected cases, or where the constitution is

imdermined, may break down, the skin become involved
in the inflammation and give way, and a sore having the

characters of a tertiary syphilitic ulcer, result. More rarely

a fungus may protrude. The characters of the secondary
and tertiary disease, however, often merge into each
other. A syphilitic testicle may have to be diagnosed
from simple orchitis and from tubercular disease. The
•irecdoin of the cord and epididymis, the absence of all

pain and tcndci-ness on handling, the loss of testicular

sensation, the hardness of the organ, the non-implication
of the skin, the presence of a vaginal hydrocele, the
history of syphilis, the fact that the patient has not had
gonorrhoea or a previous attack of acute orchitis, nor
received an injury to the testicle, and the absence of

signs of tubercle in othcv organs, point to the disease

being of a syphilitic origin. It must not be forgotten,

however, that syphilis may occur in a strumous subject

;

and that the characters of the two alfections may then be
more or less combined.

Treatment.—The earlier the testicle is affected in the
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course of constitutional sypMlis tlie more marked vill be

the effect of mercury ; the later, of iodide of potassium.

Often the best results are o1)tained from the two drugs

combined. Locally, the testicle may be merely suspended ;

or it may be strapped in the earlier stages with advantage.

Any fluid in the tunica vaginalis will commonly be ab-

sorbed during the treatment, though sometimes tapping

may be required. Should the skin give way, and an

ulcer be produced, it should be treated like other syi^hi"

litic ulcers. In rare instances, where the testicle is totally

disorganized, extirpation may become necessary.

Enchondromata ok CARTiLAGi>-ors tumouTs of the

testicle are very rare. Abeautifid example, however, is

Fig. 305.—Encbondroma of tlie testicle.

(St. Bartliolomow'.s Hospital :Muscuni.)

shewn in the accompanying iUustration (Fig. SOo). They

may bo known by their extreme hardness. Keuioval ot

the testicle is the proper treatment.

Malignant disease of the testicle generally occiirs

in the form of round-celled sarcoma, more rarely m the

form of soft carcinoma ;
but, without a microscopical exa-

mination, the two diseases, even on section, arc oiteii quite

indistinguishable. Sarcoma begins in the mtcrtubular

connoctfvc tissue, and most frequently occurs m early

life; carcinoma in the tubules, as a proliferation of the

epithelial lining, and is most common after the period

of middle ago. In both, the body of the organ is^ pri-

marily affected, and all distinction between it and the
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epididymis is soon lost. Some effusion into the tunica

vaginalis may at first occui- ; the two sm-faces, however,

rapidly become adherent, the skin is implicated, and a fun-

gating mass protrudes externally. The lumbar glands

are generally affected, the inguinal only becommg in-

volved after the skin has been reached. In a typical

case (Fig. 306) the growth appears, on section, like a

mass of brain-matter, blotched in places with blood;

whilst fibrous bands, the remains of the trabeculaj testis,

are generally seen traversing the growth. Masses of

cartilage are often found in the sarcomata, and cysts,

FiQ. 306.—Soft carcinoma of the testicle.

(St. Bartholomew's Hospital Museum.)

sometimes contaiuing intracystic growths, are not _im-

common (cysto-sarcoma). The disease formerly described

as cystic sarcocele would generally appear to be of such a

nature.
Signs.—The swelling is at first generally unifoiTu,

smooth, elastic or tense, and hard, and no distinction

between the body and the epididymis can be made out

;

but later the cord becomes thickened and the lumbar
glands enlarged, and the tumour may feel hard in one

place and soft in another. Ultimately the skin becomes

adherent, gives way, and a fungating mass, covered with

a sanious discharge, protrudes.

iJiafpiosis.—The rapid growth, largo size, and more or

less globular shape of the tumour ; the lancinating pain

;
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the implication of the skin and lumbar glands; the en-

largement of the scrotal veins ; the protrusion of a bleed-

ing fungus ; and later, the constitutional cachexia, will

indicate malignancy. In the earl}- stages, however, a

jDuncture or even an exploratory^ incision may be neces-
sary to distinguish it from chronic orchitis, hfematocele,

and syphilitic orchitis. Thus, in malignant disease, arterial

blood will generally flow; in hsematocele, a chocolate-

coloured fluid containing htematine crystals and broken-
down blood corpuscles will escape; and in chronic orchitis,

whether simple, syphilitic, or tubercular, nothing beyond-
perhaps a drop or two of blood will be withdrawn by
the cannula. At times a piece of the growth may come
away in the end of the cannula, and a microscopical

examination of this will further aid in the diagnosis.

Treatment.—Unless the glands are much affected, the

cord is thickened, and great emaciation or cachexia is

l^resent, with signs of the disease in the internal organs,

excision of the testicle should be performed. TSTieu this

ajjpears undesirable from the above-mentioned reasons,

all that can be done is to give opium to relieve pain and
tonics to keep up the general health , and to apply some
disinfecting lotion to remove the fcetor attending the

fungating mass. After removal of the testicle an eai'ly

recurrence of the disease in the lymphatic glands or in

the internal organs is only too probable.

Excisiox OE TUE TESTICLE.—The parts ha\-ing been
shaved, make an incision over the growth from the ex-

tei'nal abdominal ring to the bottom of the scrotum.

Free the cord from its connections, and having clamped
and divided it, enucleate the testicle witli a few touches

of the knife, taking care not to cut through the scrotal

septum, and so remove the other testicle at the .-iamc

time, a danger best avoided by giving the sound testicle

into the charge of an assistant. Next tie the spermatic

artery in the stump of the cord, and the cremasteric and
dcfeixuitial arteries, if seen ; and having secured the cord

by a Spencer Wells' forceps in order to prevent it slipping

iiito the inguinal canal, loosen the clump, and tie nny
other vessel that may tlicn bleed before finally releas-

ing it.

Atuotiiv of the testicle may be simply the result of

old age ; or it may be due to— 1, inllammation, especiiilly

that occurring during an attack of mumps; 2, intorfer-

ODco with it.i l)lood supply as from the compression of the -
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spermatic artery by a new growth or aneiirisDi
; 3, ob-

struction to the venous return as in varicocele ; 4, direct

pressure on the organ, as by an old ha-matocele, or by
the abdoniiual mirscles or by a truss when the testicle is

retaiued in the inguinal canal.

Neueaigia of the testicle is occasionally met with,

but pain in the testicle should not be pronounced neural-

gic till the various diseases of the kidney, rectum, bladder
and prostate, which ma}^ give rise to reflected pain in the

testicle, have been excluded. When no cause for the pain
can be discovered, the ordinary neui-algic remedies should
be given, although the prospect of success from their use
is not great.

Eetained testicle.—Non-descent of the testicle is

said to be due to— 1, the formation of adhesions in any
part of its course into the scrotum; 2, disproportion be-
tween the size of the testicle and the abdominal rings

;

3, paralysis of the gubernaculum testis; and 4, too short
a condition of the spermatic cord. At times, the union
between the vas deferens and the testicle, i.e., the union
of the Wolffian duct and the portion of blastema from
which the body of the testicle is developed, does not occur,

and the vas descends alone. The testicle may be retained
in one of three situations, viz., 1, in the abdominal cavity;

2, in the inguinal canal; and o, just outside the external
abdominal ring. In the two latter situations it is often
associated with a congenital hernia.

Treatme7it.—In the first situation nothing can be done.
In the third, the testicle should be coaxed into the scrotum
by gentle and oft-repeated manipulations, and a truss
applied over the inguinal canal should there be signs of a
hernia. When the testicle is retained in the inguinal
canal, time should be given it to descend, and a truss
applied if possible over the internal ring. Should it

not descend as the child grows older, the question of-

its removal must bo raised, as in this situation atrophy of
the organ is nearly sure to ensue, and it is liable to bo
frequently attacked by inflammation, and to be affected
by malignant disease. Moreover, it exposes the patient
to the risks of hernia,. In some cases, however, it may be
returned into the abdomen, and kept there by a truss.
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StJKGioAL Diseases of the Female GE>nTAL O'rgxss.

DISEASES OF THE VULVA.

Adhesion of the labia majora sometimes occurs as

a congenital affection. The labia should bo separated by

forcibly drawing them asunder, with the assistance, if

necessary, of a probe, and a piece of iodoform gauze

placed between them to prevent re-adhesion. If neg-

lected, it may be a source of inconvenience at puberty.

The parts are then more firmly adherent, and may require

division by the knife.

Vulvitis, or inflammation of the vulva, is in adults

most usually the result of gonorrhoja, but may occasion-

ally occur, especially in strumous children, from other

causes, such as cold, injui-y, the irritation of thi-ead-

worms, &c. Sometimes the sebaceous glands and hair-

follicles of the labia are chiefly affected, the parts then

appearing dotted over with small red pimples, and later,

if suppuration occurs, with small pustules.^ There is

usually much redness and oodoma, and an offensive dis-

charge. It is of some importance to recogiiise the fact that

the disease may occur in children from simple causes, as,

amongst the poor, mothers are apt to think their child

has been tampered with. Treatment.—In addition to re-

moval of the cause, cleanliness, rest, attention to the

general health, and the use of a mild astringent lotion, is

all that is usually required.

Abscess occasionally follows inflammation of the vulva.

It ifi often due to the extension of inflammation (generally

gonorrhocal), to Bartholin's gland, or to suppm-atiou m a

labial cyst. A free and early incision should be made to

prevent bm-rowing of pus, which is otherwise apt to occur,

leading to the formation of obstinate fistulro.

Cysts in the labium are generally duo to the obstruc-

tion of a mucous follicle or the duct of Bartholin's gland,

as the result of irritation. Dermoid and sebaceous cysts

are more rarely mot with. Tlio mucous cysts generally

contain a glairy fluid, and as their walls are thin, appear

as semi-translucent, oval, clastic swellings. Tlioy occa-

sionally suppurate. Excision of a portion of the wall,

and cauterization, plugging, or scra])ing away the lining

membrano to onsuro healing from tho bottom, is all that

is usually necessary.
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Tumours.—Fibrous tumours are occasionally met with,

in the labium. They are usually of the soft variety, and
often contain myxomatous elements. Thej' are frequently
allowed to attain a large size. Removal is the only
treatment. Fuity tumours and nctvi are also met with

;

sarcoinnta hut rarely.

Epithelioma is not uncommon, and may generally be
distinguished from venereal warts, and syphilitic, tuber-
cular or lupoid ulceration by the surrounding indura-
tion, the sinuous and everted edges of the ulcer, the
historj^ of the case, the age of the patient, and the early
enlargement of the inguinal glands. Early and wide
removal of the growth, together with any inguinal glands
that may be felt enlarged, holds out the only prospect of
success ; but when the growth has attained any size, a
rapid recurrence is but too frequent.

Condylomata akd venereal warts are very com-
mon ia this situation. They require no special descrip-
tion, and should be treated as described under Venereal
Diseases in the Male.

Pruritus may depend on various causes. These should
be sought, and, if possible, removed ; and the irritation
allayed in the meantime by such remedies as are men-
tioned under Pruritus ani 689).

_
ELEPH.VNTL4SIS OF THE LABIUM is rare. Like the

similar condition of the scrotum, it may attain a large
size. It may be removed by the knife, or better, as the
haemorrhage is free, by the galvauo-cautery.
Noma is an infective inflammation of the vulva,

attended by phagedrenic ulceration, and is not infre-
quently met with in the ill-fed, weakly children of the
poor, especially after the exanthemata. Like cancrum
oris, it probably depends upon the presence of a specific

micro-organism. It begins as a dusky-red, indurated
patch on one labium, with much swelling and oBdema,
and spreads rapidly, the central parts often becoming
gangrenous.

_
It is attended with severe constitutional dis-

turbance, which soon assumes the tyj^hoid type, and death
from exhaustion or septicaemia frequently ensues. The
treatment should be energetic. The aifected part should
be completely destroyed by fuming nitric acid or the gal-
vano-cautery, and an antiseptic dressing applied

; whilst
fluid nourishment, stimulants, and iron should be freely
given, and opium cautiously adrninisfored in doses suit-
able to the ago of the child. In milder cases the ap-

W. 3 F
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plication of boro-glyceride may suffice. In very t-evere

cases, the continuous warm bath has been found of great

service.

DISEASES OF THE VAGIXA.

Acute vaginitis is generally due to gonorrhoea, but

may occiu- as the result of the use of strong injections,

the introduction of foreign bodies, cold, and the exanthe-

mata. It is attended with the signs of inflammation, and

with a profuse, generally purulent, and sometimes blood-

stained discharge. There is pain on urination and defe-

cation, and tenesmus. The inflammation may spread to

the uterus, and thence to the Fallopian tubes, or to the

urethra and Bartholin's glands. Saline purgatives, rest,

warm hip-baths, and cleansing the part with Condy s

lotion, followed by astringent injections, is the proper

treatment. . .

Tumours of the vagina are rare, and reqiui-e no special

notice.

Cysts of the vagina are occasionally, though rarely,

met with as the result of the distention of the mucous

follicles; and others are described as originating from

remnants of the Miillerian duct, or from the dilatation ol

lymphatics. They should be treated by the excision of

a portion of the cyst-wall, combined with cauterization.

Vesico-vagin-AL fistul-t: are generally the result of

sloughing, consequent upon the jiressure of the child s

head in a prolonged or instrumental labour, though they

may be occasionally produced in other ways, as from the

impaction of a foreign body in the vagina or uretlu-a

injury &c. They give rise to incontinence of unue, and

are productive of" great inconvenience. Thov may be so

small as merely to admit a probe, or nearly the
Y",,,,

the anterior wall of the vagina may be destrovod. ihc

common situation is just below the neck of the utt'i'^^;

Trrntment.—'WhGi-e the flstula is very small, touching it

with the actual cautery may succeed in closing it
;
but

an operation is usually necessary. The rectiim having

been cleared by an enema, the patient should be placed

in the lithotomv position, and a duck-bi 1 speculum intro-

duced The edges of the fistula should then be pared,

and brought together with silver-wire or silk-worm gut

suture. The sutures should be placed sufficiently close

to prevent the passage of urine between them. A good
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way of testing if they are close enough, is to inject milk
into the bladder, so that should any escape through the
fistula, its colour will make it visible. Smith's needle
wlLI be found very convenient if wire suttu-es are used.
The bladder should be emptied by a catheter at regular
intervals ; the vagina syi-inged oxit with an antiseptic
solution, and dusted with powdered iodofonn ; and the
bowels kept confined for a week or more.
• Eecto-vaginal FisTUL-gi; may occm- from causes simi-
lar to those leading to the vesico -vaginal variety

;
they

are also sometimes congenital. They are commonly
situated just within the entrance to the vagina, and may
be closed in the same way as the vesico-vaginal fistula.

UtERO-VESICAL AND UTERO-RECTAL FISTTJL.E may also
0CCIU-, but are too rare to reqirLre any description here.
Imperforate hymen, if overlooked tUl after puberty,

is a serious affection, as the vagina, and later the uterus
and Fallopian tubes, may become distended with the re-
tained blood, conditions known respectively as Immato-
Iwlpos, haniato-metra and hctmato-salpinx. If relief is not
obtained, enormous distention may occm-, and the tubes
or uterus give way, setting up peritonitis. Or the hymen
itself may yield, and all end well ; or saprtemia may occur
fi'orn. putrefaction of the blood and absorption of the
septic products on the admission of au' ; or septic perito-
nitis may be produced by the sudden alteration of pres-
siu-e or the contraction of the uterus caiising rupture of
the tubes and escape of fluid into the peritoneum. Treat-
ment.—Before puberty, division or excision of a portion
of the hymen is a simple and safe operation ; but when
distention has occurred, it is attended with great risk,
as if a free opening is made there is danger of peritonitis
from the same causes as when spontaneous rupture takes
place

; and if a small opening is made, of saprsemia from
decomposition. The safest plan, perhaps, is to make a
small opening, and to keep the parts aseptic by iodoform
or the like.

Malformations of the vagina.—Atresia or imper-
forate vagina. The vagina may be completely absent, or
divided by a transverse or horizontal septum. The uterus
and ovaries may also be absent, and no trouble will theu
result ; but when these are present, similar results to
those described imder imperforate hymen may follow.
Atresia of the vagina may also bo due to adhesions or the
contraction of cicatrices following ulceration, &c. The

a F 2
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absence of the uterus may be determined by inti-oducmg

a catheter into the bladder, and the finger into the rec-

tum, when the two will be felt to be in close apposition.

In such a case no operation should be undertaken, as all

that would be achieved would be to open the peritoneal

cavity. Where the uterus and ovaries are present, and

distention has occm-red, if the vagina is only partially

absent an attempt may be made to form a vagina by

dissecting carefully through the tissues between the

bladder and the rectum in the du-ection of the os. "^Tien

this is found, the parts must then be prevented from re-

adhering by introducing laminaria tents, frequent digital

examinations, &c. Where the vagina is completely absent

the uterus may become distended, and may then either be

punctured through the rectum, or in some mstances

together with the ovaries be removed.

Cystocele aot) eectocele are the names given
_
to

a prolapse of the anterior and posterior wall of the vagina

respectively. In the former the bladder of course pro-

trudes ; in the latter the rectum. They are fi-equent

accompaniments of extensive ruptures of the perina?um.

These affections generally fall under the care of the

obstetrician, but at times the Surgeon maybe called upon

to perform a plastic operation for their cvii-e. This con-

sists in removing a portion of mucous membrane from tlie

upper or lower waU of the vagina as the case may be
;

brmging the raw surfaces together with sutui-es
;
and

keeping the bladder empty with a catheter till firm imion

has taken place.

DISEASES OF TME OVAIUES AXD FALLOn.UX xrBES.

OvuilAK TUMOURS.—Ovarian tumours may grow

either from the ovary itself, or from the broad ligament

and may bo cither solid or cystic. Amongst the solid

tumours, which arc rare, carcinoma and sarcoma arc the

most common. Amongst the cystic the .^V^
J;,

locular cysts arc most frequently met with
;
but otlici

forms, as the unilocular, the dermoid, and the parovarian

cysts, mav also occur. For a description of these tumours

aid of their pathology, which, at the best, is but im-

perfectly understood, the student must bo referred to a

special work on the subject.
4. a .^f . „«

Symptoms.—Thexo may be no symptoms at fii-st ,
but as
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the tumour increases in size, it gradually encroaches on

the space normally allotted to the pelvic and abdominal

viscera, giving rise to one or more of the following

symptoms. Thus, from pressure on the bladder and

rectum there may he increased micturition, and constipa-

tion ; from pressure on the iliac vessels, oedema of the

lower limbs and genitals ; from pressure on the sacral and

lumbar plexus, pain in the back, pudenda, and legs ;
from

pressure on the stomach, nausea and vomiting ;
on the

intestines, diarrhoea or colicky pains ; on the portal vein,

ascites and hfemori'hoids ; on the kidneys and ureters,

albuminous and highly-concentrated urine rich m urates.

Later, as the tumour extends upwards, there will be em-

barrassed breathing and dyspnoea from pressiu'e on the

heart and lungs ; whilst finally emaciation sets in, and the

patient dies of exhaustion, if not carried off by an inter-

current attack of peritonitis from ruptui-e of the cyst.

The physical signs vary according to the size of the

cyst, and" the diagnosis at first may be attended with

some difficulty. But as the cyst rises out of the pelvis,

and the abdomen becomes gradually distended, the con-

dition known as ovarian dropsy is produced, the physical

signs of which somewhat resemble dropsy of the peri-

toneum (ascites) depending on visceral disease. In

ovarian dropsy the abdomen is dull in front, resonant in

the flanks ; the dulness is not altered by position ;
and

the distention is greatest in the hypogastric and um-
bilical regions. Whereas in ascites the abdomen is

resonant in front, dull in the flanks ; the dulness is

altered by position, the dull flank becoming resonant

when the patient is placed on the opposite side ; the dis-

tention is most marked laterally ; and the circumference

of the abdomen is greatest at the level of the umbilicus.

In both a percussion wave or thrill generally exists, but in

ovarian disease it is usually limited to the dull area, whilst

in ascites it is as a rule felt all over. In ascites, moreover,

there is probably other evidence of the visceral disease

which is producing the dropsy ; and if the abdomen is

punctured the fluid will be found to be of a thin and serous

character. In ovarian disease the uterus is usually dis-

placed. An ovarian tumour may also have to be distin-

guished from pregnancy, tympanites, encysted dropsy of

the peritoneum, tumours of the omentum, subperitoneal

cy.sts and tumours, fibroids of the uterus, pelvic hcemato-

celeand abscess, extra-uterine pregnancy, and a distended
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bladder; but the differential diagnosis cannot be attempted
in a work of this character. Having, however, determined
that the disease is an ovarian cyst, the next point to

make out is whether it is unilocular or multilocular

;

free or adherent. The multilocular cyst is usually irregu-

lar ; fluctuation is absent, or more marked in some parts

than in others ; and there is no thrill or fluctuation

wave on percussion, unless one of the cysts has attained

a preponderating size. The unilocular cyst is smooth,
roimded, regular, and clastic ; fluctuation is felt equally

over the whole tumour ; and the percussion thrill or

wave is eqiially distributed over the whole of the dull

area. If adhesions are present the cyst is fixed, unless

they take the form of elongated bands, in which case a

friction rub or sound may be felt or heard. The umbilicus
moves with the cyst ; but no movement is detected on
examination by the rectum or vagina. If there are no

adhesions the cyst moves on resi^iration, but the umbilicus

does not move with the cyst, and it is not found fixed on
examination by the rectum or vagina. Such are the

chief points to be attended to ; but often the signs are

delusive, and where a tumour is expected to be of a

unilocular character and free, it may be found to be

multilocular or solid and extensively adherent to the

neighbouring parts.

Treatment.—The only effectual treatment is to remove
the tumour by the operation of ovariotomy, an operation

wliich, though fonnerly attended with a high rate of

mortality, may now be said to be one of the most suc-

cessful of the major operations in surgery. Eepeated

tappings, and taj^ping and injecting with tincture of

iodine, have now very rightly almost ceased to be em-
ployed, although tapping may still at times be called for

under exceptional circumstances, which cannot here lie

discussed. Before ovariotomy is undertaken, however,

the patient should be very carefully prepared by attention

to the bowels and kidneys, any congested condition of the

latter being relieved by uperieuts. diapht>rctics, warm
baths, and the udiiiinistration of citrate of ]iotash.

lithia, &c.

Ovariotomy.—The patient having been well wrajiped

up, with woollen stockings on the legs, &c.. the bladder

emptied by a catheter, the skin of the abdomen pro^-iously

cleansed with soap and water and antiseptics, and the

ana'sthctic administered, a mackintosh cloth with an oval
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opening ii5 placed over the abdomen and secured round

the opening to the skin by adhesive materiah
_

The party

should then be again sponged with antiseptics, and an

incision made in the middle line about three inches long

midway between the pubes and the umbilicus (Fig. 242, a).

This incision may be afterwards prolonged if necessary.

The peritoneiuu having been reached, and all hfemorrhage

stopped with pressui'e forceps, the peritoneal cavity is

carefully opened on a director, the hand introduced, and

adhesions felt for. If the cyst is free, Spencer Wells' trocar

and cannula are thrust through the cyst-wall, the fluid

evacuated, and the cyst gradually drawn out through the

wound as it is reduced in size by the escape of the fluid.

The pedicle is now transfixed by a long needle armed Avith

a suture of China silk, the suture severed, and the needle

withdrawn. The two portions of suture are next twisted,

and the pedicle firmlv tied on both sides. The pedicle is

then di^-ided on the cyst aspect, and the cyst removed,

care being taken to prevent any of its contents escaping

into the abdomen. If the cut sui-face of the pedicle

appears dry, the sutures by which it is tied are cut off short,

and it is allowed to slip back into the pelvis ;
but if any

bleeding point is seen, this must first be secured. Should

adhesions be felt on opening the abdomen, they should

be carefully broken down by the hand, or divided if

necessary, care being taken not to injure the intestines,

and to secure all bleeding vessels. After the cyst has

been removed, the other ovary should be examined, and

if diseased, also removed. The sponging-out or irrigation

of the abdomen is now begun, and must be continued as

long as any blood-stained fluid can be squeezed from the

sponges. The sponges, or better Gamgee's pads, should

be thrust down deeply into Douglas's pouch, and when
all the blood-stained fluid has been removed from this

part of the peritoneum, a sponge attached by a string

should be left there until just before closing the wound
to ensui-e that no collection remains in this dependent

situation. If irrigation is employed, an india-rubber

txihe attached to a can containing the irrigating fluid

should be passed in various directions into the abdominal

cavity, and the fluid allowed to flow imtil it runs away
perfectly clear. The irrigating fluid may consist of water

at a temperature of 98°, coutaining some antiseptic.

IVIi'. Tait uses pure water. A large soft sponge is finally

placed over the surface of the intestines whilst the deep
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parietal sutures are being introduced. These i^hould be
passed about half an inch apart, and made to include the
skm and peritoneum, but not the muscles, so that when
tied two free surfaces of peritoneum are in contact. The
sutures being all in situ, the fiat sponge and the sponge in
Douglas's pouch are withdrawn, and the wound is closed
by tying the sutures. Superficial sutures are next intro-
duced between the deep to ensure the accurate apposition
of the skin. The mackintosh is now removed, a gauze-
dressing firmly secured by strips of strapping, and a
flannel bandage applied over all. The operation may be
done under the spray ; the hands and instruments should
be cleansed both in carbolic acid and corrosive sublimate
lotions. The affer-trcatinent consists in keeping the
patient at rest, soothing pain and pi-ocuring sleep by
morphia, emptying the bladder at regular intervals by
the catheter, and allaying vomiting if present by ice
or teaspoonfuls of warm water, or if intractable by
washing out the stomach. Tympanites is greatly
relieved by the occasional passage of a long recta"l

tube. No food should be given for the first twenty-four
hours

; then nutrient enemata should be administered,
and after three days a retm-n to slop diet should be
cautiously made. The stitches may be removed from the
third to the seventh day, and the wound then supported
by strapping. If signs of peritonitis appear, Mr. Tait
gives a turpentine enema and saline purge. See l\r)-
to7viiis (p. 414).

SAI^riNGTTIS—HYDRO-SALriNX—PyG-S.VLPIXX — HjE-
MATO-SALriNX.—As the result of gonorrha\a. inflamma-
tion of the uterus or pelvic peritoneum, and occasionally
of parturition, the Fallopian tubes may become inflamed
{scUpingilis), and their orifice adherent," and as a conse-
quence they may become distended with scrum {hi/dro-
sulpimr) or with pus (jyi/o-salpivx) ; whilst much "more
rarely, as the result of an injury or from obstruction in
the uterus or vagina, they may become distended with
blood {lia;matu-fs<tlpin.<-). Tlie sym])toms an^ pain, worse on
exertion, straining, or coitus ; and intensely ]iainful, irre-
gular or profuse menstruation, togctlier witli a history of
uterine or ovarian trouble. On examination an ovoid,
generally tender, perhajis fluctuating swelling will bo felt

externally and througli the roof of the vagina, and on
both sides if both tubes are affected. The swelling will
be movable or immovable according as it is free or
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adherent, and may be distingaiished from an ovarian cyst

by its shape, and by being felt anteriorly rather than on
either side of the neck of the uterus. Pyo-salpinx may
generally be distinguished from hj'dro- salpinx by the

occurrence of rigors and fever ; bi;t a diagnosis is often

impossible.

Ti-eatmeut.—The removal of the tube and ovary in the
case of hydro- or pyo-salpinx is the treatment that has
been adopted; but it should only be done when the

symptoms are severe. Tapping through the vagina has
not been attended with success. The operation of removal
may be done in a manner similar to oophorectomy.
Haemato-salpinx, as a rule, requires no active treatment.
OoPHORECTOirY, or Battey's operation, consists in the

removal of the ovaries, and has been done for inflamma-
tion, neiu'algia, amenorrhcea, &c. The operation is per-
formed like ovariotomy. A small incision being made in

the linea alba, midway between the umbilicus and the
pubes, two fingers are introduced iuto the j^eritoneal

cavity, and first one, and then the other ovary brought
out of the wound. The pedicle, which consists of broad
ligament and its contained structures, is transfixed and
ligatiu'ed as in ovariotomy, the ovary cut off, and the
pedicle dropped back into the abdomen.
Hysterectomy, or REirovAL of the uterus, may be

done through the vagina (SrJirceder's operation) or through
an incision in the abdominal walls [FrennrVs operation).

In the foraier, an inci.sion is made through the vaginal
mucous membrane around the cervix, the peritoneal
cavity opened, the broad ligament transfixed and liga-
tured, and the uterus severed from its connections and
drawn out through the vagina. In the operation tlirough
the abdominal wall, the peritoneal cavity is opened, as in
ovariotomy ; the l)road ligament transfixed and ligatured

;

and the uterus drawn up from the pelvis and carefully
severed from_ its connections. For a detailed account of
these operations, however, the student is referred to a
larger work.

DISEASES OF THE BREAST.

Neuralgia of the breast is not uncommon in young
unmarried women, and appears to be frequently due to
acme ovarian disturbance. The pain is often severe, per-
haps shooting down the nrm, and may be constant or
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periodic ; whilst the skin over tlie breast, as -well as the

gland itself, is exceedingly sensitive on handling. Nothing,

except at times a slight fulness, can be detected on ex-

amination. The treatment consists in improving the

general health by tonics, cold baths, and outdoor exercise,

and in regulating the ovarian functions. No local treat-

ment is necessary ;
indeed, the patient's attention should

be taken off the breast as much as possible.

Inflammatioij" of the beeast may occur- at any age,

and in the male as well as in the female. In infants it is

sometimes attended with a serous or milky discharge

from the nipple, and is often made worse by ignorant

niu'ses applying friction to " rub away the milk." At or

about puberty it is met with in boys as well asm girls, but

more frequently in the latter. Often beyond the patient

appearing somewhat out of health no cause can be dis-

covered, although in hospital patients a history of a blow

is not uncommon. The inflammation may clear up, or

terminate in an abscess.

Acute inelamjcatiox, however, most frequently occm-s

during lactation, especially in primiparpe, and generally

during the first month after parturition. It then appears

to be most often due to the irritation of the nipple by the

child sucking, particularly when the nipple is shrunken

or retracted, "or is in a cracked condition. Occasionally

it is the result of excessive secretion of the milk, and con-

sequent hyperassthesia of the ducts : or it may not appear

till later durins; the period of lactation when the patient s

powers have been pulled down by long suckling.

Sympfoms.—A feeling of uneasiness m the breast, then

a chill or slight rigor, followed by fever and the local

sio-ns of inflammation and olton subsequently of abscess,

""Trcaivw lit.—Tho breast should be placed at perfect rest

by slingiii"- it in a handkerchief passed over the shoulder,

and bv taking away the infant from the sound as weU

as from the .aftocted side ; the milk should be drawn ott

regularly by the breast-inim]. ; and belladonna and gly-

cerine applied to diminish the secretion, and o]uum or

poppy fomentations to relieve pain. Signs of abscess

must bo watched for and an early incision made. A

smart saline purge, followed by saline laxatives and a

light nutritious slop diet, is usually uecessarj-.
_

Abscess of the bkeast may occur m three situations.

—1 Superficial to tlie gland {supra-mammary abscess) ;
A

In the substance of the [gland {infra-mammary abscess);
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and 3. Behind the gland {post-mammary abscess). 1. The
supra-mammary variety resembles an abscess in any
other situation and requires no further comment. 2.

The intra-mammary, which is generally the result of in-

flammation occurring during lactation, may be confined

to one part of the gland ; or pus may be formed in several
situations at the same time, and if not let out by timely
incisions may riddle the breast in all directions. 3. In
the post-mammary the inflammation begins either in the
cellular tissue behind the breast, or in the posterior lobes

of the gland, the resulting abscess then biu-sting into the
cellular tissue behind the breast. The whole breast is

pushed forward and presents a characteristic conical
appearance. There is deep-seated and thi-obbing pain,
increased on moving the arm, and some oedema and
mottled redness of the skin. The pus usually gravitates
towards the lower and outer part of the breast, where the
abscess commonly points ; or it may burrow through the
gland, producing fistulous tracks which are often very
difiicult to heal.

Treatment.—In all varieties an early and free incision
should be made, preferably under an anassthetic. In the
inti'a-mammary the incisions should radiate from the
nipple, so as not to cut across the galactophorous ducts

;

and should be free, not a mere puncture, lest the abscess
cavity degenerate into a sinus. In the post-mammary
the incision should by preference be made at the most
dependent part to ensiu-e an efficient drain, though of
course pus wherever pointing must be let out. Should
siniises or fistula^ forai, they should be laid freely open
and thoroiighly drained, after being scra])ed by a Volk-
mann's spoon. The strength should be sui^poi-ted by a
generous diet, and ammonia and bark, or quinine and
iron given, together with stimulants, if indicated.
Chronic lobul^vr inflammation of the breast, which

has been described by various names, as lobular indura-
tion, chronic hypertrophy, chronic interstitial mastitis,
&c., affects generally one lobe, or limited portions of the
gland, and is of much interest in that it is liable to be
mistaken for a tumour. It is said to be most frequent
in married women beyond the child-bearing period of life

;

but my own experience is that it is as often met with in
young and unmamed women.

Cause and pathology.—It is generally attributed to
ovarian disturbance. A small-cell-infiltration occurs in
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the connective tissue of the affected lobe with increased

proliferation of the epithelium. Later the cells develop

into fibrous tissue, which contracts, pressing upon and
obliterating the ducts and acini, and causing fattj' de-

generation of the epithelium lining them. Should some
of the acini escape the pressure which has obliterated the

ducts leading from them, small cysts may be formed

;

but such cysts never attain a large size in consequence of

the unyielding nature of the fibrous tissue by which they

are surrounded.
Symptoms.—The patient usually comj^lains of a swell-

ing, and sometimes of pain in the breast. On grasping the

breast between the fingers the hypertrophied portion feels

like a tumour, but on drawing it from the nipple so as to

make the lactiferous ducts tense, it is found to be part of

the mamma, and on pressing the breast back on the ribs

with the flat of the hand no distinct tumour is felt, nor

anything like the resistance of a new gi'owth. Further,

the swelling is usually of a wedge-shape, with its apex

towards the nipple, and has not the stony hardness of

scirrhus ; and there may be a second nodule in the same

breast, or in the breast of the opposite side. The axillary

glands are sometimes enlarged, but are not indurated, and

the pain often follows, as pointed out by Mr. Birkett, the

distribution of one or more intercostal nerves, the slightest

pressure upon which as they issiie from the thorax causes

acute pain. The above signs will usually serve to distin-

guish the affection from scirrhous carcinoma. Should,

however, as occasionally happens, the nipple be retracted,

the skin dimpled from the contraction of the fibrous

septa, the sm-face of the gland rendered nodular by the

presence of several tense cysts, and the patient moreover

be about the age at which carcinoma is common, it may
be difficiilt to diagnose between them, especially if the

breast is voluminous, so that the characters of the swell-

ing are obscured, lender such circumstances it is qiiite

justifiable to make an exploratory incision, after having

explained the importance of a correct diagnosis to the

patient.

Trcntment.—Iron and (Hiinine or the mineral acids are

often indicated, and with these some combine the iodide

of potassium. Locally a belladonna plaster may be

applied, or the stay.s dispensed with to prevent friction,

or a thick laver of "cotton -wool placed between them and

the breast, "inunction with iodide of potassium ointment,
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or with oleate of mercury, is also recommended. What-

ever treatment is adopted, it should be persevered m toi

several months.
There is a condition of Hi/pertruphy often met with m

lads about the age of puberty, and in girls a little below

that age. The breast enlarges slowly, often painie&^sly,

generally on one. but sometimes on both sides, ihere

are no signs of inflammation. Under the influence of a

belladonna plaster applied for some months, which pro-

bably owes its efhcacyto the fact that it prevents the

patient ii-ritating the breast by constantly feebng it, the

hypertrophy usually subsides. Of its exact pathological

concUtion I am not aware, but it appears probable that it

is of a chi'onic inflammatory natui-e.
, n i-i.

Tumours or the bueast.—The tumour by far tJie

most frequently met with in this situation is the acinous

carcinoma {sdrrhus), which is due to the proliferation of

the epithelium lining the acini or the ducts. Certain ot

the connective- tissue tumours {fibromata, sarcomata),

springmg from the periacinous connective tissue, are also

of frequent occiu-rence. They seldom, however, occur

pure, but are nearly always mixed with elements re-

sembling the tissue of the breast itself [adenomatous

tissue), and hence are spoken of as adeno-fibroma, adeno-

sarcoma, adeno-myxoma. Whether these adenomatous

elements are the normal breast-tissue, which has become

sm-rounded and enclosed in the fibrous or sarcomatous

growth as the case may be, or whether it is an abortive

formation of the gland-tissue, is not agreed upon by

pathologists. Most, however, believe that it is a new

formation. More rarely the gland-tissue may constitiite

the chief bulk of the tumour {pare adenoma). The

tumours composing this class were formerly spoken of

collectively as chronic mammary glandular Uimours. At

times cysts are developed in connection with them, and

they are then designated cystic adeno-fibroma, cystic adeno-

sarcoma, cystic adeno-myxoma, &c. Various other forms

of tumour, viz., tumours composed of fat, cartilage,

vessel-tissue, nerve-tissue, &c., have also been met with

in the breast, but are exceedingly rare.

Pure adenomata are very rare. They occui' as cir-

cumscribed ovoid tumovu-s surrounded by a capsule of

connective tissue. On section they appear smooth, lobed,

white or tinged with pink, with here and there small

cavities and occasionally distinct cysts. Their general
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characters have abeady been given under Tumours. All
that need here be repeated is that they consist of acini
and ducts siu-rounded by a small amount of vascular con-
nective tissue; in short, that they resemble the breast
preparing for lactation, save that the acini and ducts do
not form distinct lobules with an excretory duct, as in the
lactating breast. Further, the epithelium does not pene-
trate the membrana propria and grow into the inter-
tubular and inter-acinous connective tissue, a point of
importance as distinguishing them from carcinoma.

Sig7is.—They are most often met with in women between
the ages of thirty and thirty-five who have borne children,
as small ovoid, firm but elastic, distinctly circumscribed
and movable growths in the breast, with a nodiilar or
slightly bossed surface. They are of veiy slow growth,
do not cause retraction of the nipple or enlargement of
the axillary glands, and do not retm-n if completely re-
moved. Enucleation is the treatment.

Adeno-fibkomata are of frequent occui-rence. They
consist of fibrous and adenomatous tissue, and are styled
fibromata by those pathologists who regard the gland-
tissue as merely the remains of the normal breast-tissue
surrounded by the new growth. They occur- as firm,

circumscribed, slow-gi-owuig and distinctly encapsuled
tumours in the substance of the breast, and on section
ajspear lobulated and of a pinkish-white colour, and do
not yield a juice on scraping.

Signs.—Thej" usually occur in the breast of young and
healthy women as freelj^ movable, firm, ovoid, slightly

nodular, generally painless gro^^•ths, and are often indis-

tinguishable without jmncture from a tense cyst. From
carcinoma and sarcoma they may be diagnosed by the ago
of the patient, their slow growth, well-defined outline,

non-retraction of the nijiplo, non-adherence of the skin,

and the absence of glandular enlargement. From pure
adenoma, adono-sarcoma, and adcno-myxoma, it may be
impossible to distingviish them before removal. Enuclea-
tion is the only effective treatment.

Al^ENO-.SARCO.MATA differ from the adeuo-fibromata in

that in place of an increase of fibrous tissue around the
acini and ducts various kinds of sarcoma-elements are
found mixed with more or less matui-e fibrous or myxo-
matous tissue

;
they often contain cysts. Hence the terms

adeno-fibro-sarcoma, adeno-myxo-sarcoma. adeno-cysto-
sarcoma, fibro-cysto-sarcoma, &c., which have been
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applied to them. They occur as circumscribed gi-owths

in the breast, resembling the adeno-hbromata, from which

it is often impossible to disting-uish them without a micro-

scopic examination.

The signs vary according to the amount of sarcoma-

elements the growth contains. Thus, when this is small

they approach in their clinical character and behaviour

the adeno-fibromata. On the other hand, when sarcoma-

elements abound, they mav grow rapidly, and behave

like the pure sarcomata. Frequently they grow slowly

for many years and then suddenly rapidly increase m
size as the patient approaches the middle period of hfe.

When occui'ring between the ages of thii-ty and forty they

often grow rapidly from the first.

Treatment.—The slow-growing and more fibrous forms

may be enucleated, but if in proceeding to do this the

growth is found to be soft and succulent the whole breast

should be excised, an operation that should invariably be

undertaken when the tumoui- has grown rapidly.

Pure sarcomata.—All forms of sarcoma mixed with

fibrous and adenomatous elements may occur in the

breast, the large spindle-celled variety being the most

common. They are most frequent between the ages of

twenty and thirty-five. They begin in the periacinous

and peritubular connective tissue, and at first are always

encapsuled, but later they infiltrate the surrounding parts

and may perforate the skin and fungate. Their malig-

nancy depends upon their structure, the round-celled and

large-spindle-celled being highly malignant, the small-

spindle-celled much less so ; indeed the latter may recur

again and again in situ before finally becoming dissemi-

nated, or its tendency to recurrence may completely wear

itself out. The small-spindle-celled is usually firm like

the adeno-sarcomata, and on section greyish-white,

smooth and succulent. The round-celled and large-spiu-

dle-celled are soft and elastic owing to their richness in

cells and blood-vessels and their scanty amount of inter-

cellular substance. On section they appear of a pinkish-

white colour-, often blotched with blood, while cysts from

htemorrhages and mucoid softening sometimes occur in

them.
Symptoms.—The small-spindle-celled sarcoma can

hardly be diagnosed before I'emoval from the adeno-fibroma

and adeno-sarcoma. The large-spindle-celled and round-

celled varieties form smooth elastic tumours, oval or



816 DISEASES OF REGIONS.

rounded in ahape, and are lobed or bos.-ied when cystic

;

whilst the veins of the breast are often enlarged and
tortuous. They grow rapidly, and may perforate the skin and
protrude as a fungus ; but, unlike carcinoma, they do not
infiltrate the skin or cause contraction of the nipple, and
the glands are not usually enlarged. The tumour, more-
over, is commonly larger than scirrhus, and the iDatient'.s

age below that at which carcinoma is usually met with.

The only effectual treatment is the removal of the whole
breast. If there is any doubtwhether thetumour is an adeno-
fibroma or a sarcoma it is better to have the consent of the
patient before the operation for the removal of the whole
breast should the tumour when cut into appear to have
malignant characters.

Oysto-SARCOMATA, adeno-cystomata, sero-cystic sarco-

mata, and glandular proliferating cysts, are terms applied

to tumours in the breast in which the growth in the peri-

acinous connective tissue projects into the interior of

dilated acini and ducts in the form of papillary or cauli-

Hower-like masses. The jjeriacinous growth, which
may consist of fibrous tissue, spindle or round cells, or of

a mixture of all these, protrudes the wall of the dilated

acinus or duct in front of it, but does not penetrate the

epithelial lining, and may ultimately fill the whole acinus,

which is thus converted into a mere slit-Kke space Kned
with epithelium. On section the tiunour may present

one or more larger cysts, containing variously-shaped

cauliflower-like growths sprouting from theii- walls. Or
it may appear completely solid from the cysts having

been entirely filled with iutra-cystic growths ; on dis-

section, however, the spaces between the gi-owths and the

cyst-walls can always be demonstrated. 'Wlien the

growth, which is at first encapsuled, attains some size,

the skin may give way and the growth jn-otrude in the

form of a fungus. The skin, however, does not become
nfiltratod as in carcinoma.

tiigns.—They generally occur in women between the

ages of thirty and thirty-five, as distinctly defined, lobu-

1 ated, usually painless growths, hard in some places and
soft and fiuctuating in others, and often of large size.

The veins over them are enlarged, but the skin is not

adherent, the nipple is not retracted, and the glands as a

rule are not affected. They commonly grow slowly,

but at times rapidly, and seldom become disseminated.

Their chief distinguishing characteristic is the ijresence
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of one or more prominent fluctuating cysts in the tumom-.
Should a fung-us protrude it maj^ be distinguished from
carcinoma by the non-implication of the skin around,
non-adherence of the growth to the side of the chest, and
the absence of the other signs of carcinoma above j^ointed

out. Eemoval of the breast is the proper treatment.

Cysts.—The cysts met with most frequently in the
breast are the serous cysts, and certain of the retention
cysts. Serous cysts are formed in the breast, as in other
situations, by the distention with fluid of the lymphatic
spaces of the connective tissue (see Serotis cysts). The
retention cysts that occur in the breast may be divided
into the galactoceles, which are produced by the dilatation
of the galactophorous ducts, and the glandular cysts, due
to the distention of the smaller ducts and acini. The
former contain a milk-like fluid, or when, as occasionally
happens, the watery parts have been absorbed, an in-

spissated caseous material. The glandular contain a
yellowish or brownish-yellow mucoid fluid, sometimes
blood-stained, and at times intracystic papillary growths,
formed by the ingrowing of the cyst-walls. When they
occur in elderly people they are spoken of as in volution
cysts. Their frequency in chi'onic lobular inflammation
of the breast has already been alluded to.

Signs.—Cysts in the breast form painless, tense or
semifluctuating, smooth, rounded tumours, evidently con-
nected with the breast tissue. Serous cysts may occur in
any part of the breast. They are often very'tense and
hard, and breasts with siich in them have been removed
for cancer. Hence the valuable rule of making a pre-
liminary incision if in doubt as to the natiu-e of the
tumoui'. The galactoceles occur during lactation

; they
are situated near the nipple, from which a milk- like fluid
may sometimes bo squeezed out on pressing the cj^st.

They are soft and fluctuating, and usually single, form
-quickly, and may attain a large size. Glandular cysts
' occur chiefly in women of from thirty-five to fifty.

They are tense and painless, form slowly, may occur
singly, but are often multiple. A sanious fluid some-
ttimes escapes from the nipple.

Treatment.—Simple serous cysts should bo laid freely
open and allowed to granulate from the bottom. Galacto-
celes with semi-solid contents, may also be laid freely open
land their contents squeezed out. Glandular cysts, when
rnumerous, call for the excision of the affected lobule, or

a G
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if the whole breast is affected and they contain pro-

liferating growths, excision of the entire gland. Involu-

tion-cysts reqmre no treatment.

Carcinoma of the breast is nearly always of the

acinous form, of which both varieties, the hard {erJrrhous)

and the soft {mvd'dlary), are met with. The hard variety,

however, is by far the more common. The general and

microscopical characters of carcinoma have already been

given under tumom-s. Here only the special characters

which it presents when occurring in the breast will be

referred to.

Scirrhous cARCiNOiiA.—Pa</io%?/.—Scirrhus of the

breast generally appears as an indurated, nodular, non-

(St. Bartholoiiie\v'.s Hospital Museum.)

encapsulcd, tuberous mass, of moderate dimensions, with

Ion"- processes extending iu various directions m the

gland-substance and the fatty tissue around, and later,

involving the skin and subjacent pectoral muscle. On

section (Fig. 307) the tumour gives a characteristic

creaking sensation to the knife, and the cut surface

appears sliglitly concave from the contraction and

shrinking of its fibrous stroma thus set free from the

traction of surrounding tissues. It is of a hard resisting

consistency, of a uniform close texture, semi-trans ucent.

of a greyi'sh-whito colour often tmged with pink, and
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has been likened to the section of a potato or unripe

pear. Sometimes it is intersected in every direction by
short wavy glistening white fibres, with here and there

yellow dots and streaks due to section of the epithelial

columns which have undergone fatty degeneration

;

whilst in other places, little masses of the surrounding
fatty tissue and of muscle are seen enclosed by the pro-

cesses of the growth, and patches of caseous-looking

material or white creamy fluid, due to the growth having
surrounded some of the ducts which have become only
partially obliterated, maj' be scattered through its sub-
stance. The section on scraping yields a juice containing
cells, free nuclei, and granular material.

Signs.—Scirrhous carcinoma generally begins as a small
hard lump in the substance of the breast ; it grows slowly
at first, afterwards more rapidly, and then involves the
skin and pectoral miiscle ; finally the skin gives way, and
a foul ulcer is produced. In the meantime, the lymphatic
glands in the axilla become involved, and as they increase

in size press upon the axillary vein and brachial plexus
of nerves, producing oedema of the arm and intense
neuralgic pain. Later the cancer becomes disseminated
through the internal organs and tissues of the bodj^.

The health, which on the first apjDearance of the growth
is generally good, now gives way, the skin becomes
sallow and earthy in appearance, the patient wasted, and
cancerous cachexia is said to be present. The foul and
profuse discharge from the ulcer, the intense pain, and
the mental suffering, lead to exhaustion, and death soon
steps in to put an end to the patient's misery. Such is a
brief outline of the course of the disease when not sub-
jected to surgical interference. Let us now study the
characters of the tumour as presented in a typical case.

It is usually situated in the upper and outer quadrant of
the breast, or just below the nipple. Its surface is hard
and ii-regular, its margins ill-defined. The skin at first,

when gently pinched up between the finger and thumb,
shews a sUght dimpling, and later appears distinctly
puckered and unmistakably adherent to the growth. In
the earlier stages the tumour glides freely over the pec-
toral muscle ; later a slight resistance is felt on moving it

from side to side ; whilst finally it becomes firmly fixed
to the walls of the chest. The nipple, when the growth
is behind it, is retracted, in consequence of the traction
which is made by the carcinoma upon the lacteal ducts ;

3 G 2
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but when the growth is situated in the circumference of

the breast, there may be no retraction, or the retraction

may occm- only on one side ; whilst when the cancer

begins as an infiltration of the nipple itself, the latter

will be harder and more prominent than natural. On
raising the arm and drawing the finger-tips transversely

across the inner side of the axilla, a hard cord or cords-

infiltrated lymphatic vessels—may often be felt extending

from the tumour into the axilla, while in the space itself

large glands will be discovered if the case is sufficiently

advanced. The glands are at first soft, single, and dis-

tinct, later, hard and matted together, fonning an in-

durated irregular mass which is often adherent to the

chest-walls and in advanced cases extends as high as can

be felt beneath the clavicle. In the supraclavicular

space the enlarged glands may sometimes be detected,

first as a mere fulness, subsequently as distinct swellings.

After the skin over the tumom- has given way, an ulcer

with sinuous, ii'regular, everted, and indurated edges,

and a foul, cavernous, irregular, and iudm-ated base is

formed, from which is exuded a foul-smelling and sauious

discharge. The skin around is indurated from infiltration

with the growth ; or distinct, cii-cumscribed, hard nodules

of carcinoma are scattered here and there through it.

Z)m9?ios/s.—When the above signs are present there is

no difficulty in pronouncing as to the natiu-e of the disease.

In the earlier stages, however, whilst the tumour is still

small and has not yet become adherent to the skm or to

the pectoral muscle, where the breast is large and there

is no retraction of the nipple and as yet there is no en-

largement of the axillarv glands, the diagnosis from an

innocent tumour, a tense cyst, or lobular inflammation

will be, to say the least, difficult. The age of the patient,

the rate of growth, and the history of the case must then

to a great extent be relied on for distinguishing it. But

Avhere the ]3ationt. as is occasionally the case, is young,

the dia-nosis may then bo impossible \\-ithout making an

incision into the gro-N\ th, a proceeding which, under sucli

circumstances, after the difficulty has been cxplamed to

the patient, is not only justifiable but imperntivcly called

for. .

Rarer forms of scirrhiis h, the hreai^i are occasionally

met with. Thus- 1. The cancer may begin as a general

infiltration of the entire gland, when its course is usually

very rapid; 2, it may chiefly affect the skm, tlie whole
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side of the cliest in such a case becoming infiltrated, hard,

brawnj^ and leathery in consistency, a condition some-

times known as "hide-bound;" 3, it may begin as an

infiltration of the nipple, or may be engrafted upon
chronic eczema around the nipple; 4, in elderly women it

may run a very chronic course, often remaining stationary,

if not interfered with, for many years
;
and, o, in very ex-

ceptional instances, the carcinomatous mass has apparently

undergone complete ati-ophy, even, it is said, after ulcera-

tion has occurred, and a spontaneous ciu-e has thus been

brought about.

Treatment.—In the breast, as elsewhere, the only hope

of cure lies in the early and complete extirpation of the

carcinoma. Unless, therefore, the Surgeon is consulted

before the skin, pectoral muscle, and lymphatic glands

are more than slightly involved, he can hold out but little

prospect that the disease will not return, and retui-n

shortly ; and that life will be materially, if at all, pro-

longed by an operation. Under such circumstances,

therefore, there are some Surgeons who hold that an

operation with the disease thus advanced ought not to be

undertaken, as it can only bring discredit on sru-gery and
may possibly prevent other patients seeking advice whilst

there is yet a probability that a free and complete removal

of the breast and axillary glands may eradicate the

disease. "While admitting that this may be true, we
must not lose sight of the fact that even although the

growth may soon recur either in the cicatrix or glands,

or in internal organs, and although life may not be pro-

longed, still removal of the growth may rid the jjatient

of a foul and loathsome disease and often of great pain,

at any rate for a time, and death may occur in a less dis-

tressing way from dissemination of the carcinoma in

internal organs. In the meanwhile the patient's mind
will be relieved, even if she is not buoyed up with
the hope that there may still be a chance of a non-return.

Regarding the question of operation, therefore, it may be
briefly said that— 1. Where the skin is not involved, or

to a very slight extent, the tumour not adlierent to the

pectoral muscle, and the glands are not felt enlarged,

or if enlarged are not hard, free removal of the breast and
clearing out the axilla is imperatively called for. 2. Where,
on the other hand, the skin is extensively infiltrated, the

tumour is firmly adhei'ont to the pectoral muscle, the

glands are enlarged, hard, and adherent to the side of
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the chest, enlarged glands can also be felt above the

clavicle and perhaps have already caused oedema of the
arm, marked cachexia is present, and there is evidence
of dissemination of the carcinoma in other organs and
tissues—then no operation should be performed. In cases

such as the above, there can be little question as to the

propriety of operating or not operating. But there are a

large class of intermediate cases in which some Surgeons
would, and some would not, operate. Much will then
depend upon the jKCsence or absence of pain, and each
case must be judged on its own merits.

Medullary cakcixoma is much less common in the

breast than the scirrhous fonn, and generallj" appears at

an earlier age. It occurs as a soft, non-encapsuled,
compact, white or blood-stained, brain-like mass infil-

trating the gland and surrounding tissues. Its growth
is much more rapid than the scirrhous variety, and it

sooner involves the skin, pectoral muscles, and axillaiy

glands, and rapidly becomes disseminated through in-

ternal organs. Early and free removal of the whole
breast, and of any glands in the axilla that may be felt

enlarged, is the proj^er treatment.

Other varieties of carcinoma in the breast, as the so-

called villous, or duct-cancers, and the cvUoid, are too rare

to require fui'ther notice in a work of this description.

Excision oe the breast.—The arm being held out

from the side by an assistant so as to put the pectoral

muscle on the stretch and well expose the axilla, an

elliiDtical iucision should be made below and another

above the nipple, cutting widely of any adherent or

infiltrated skin. The skin above and below should now
be reflected from the breast, and the latter dissected off

the pectoral muscle, taking care to remove the pectoral

fascia and any portion of the muscle that a]i]iears affcclcd

with the disease. Should any gland be felt in the axilla,

the incision .should be ]n-olonged in an upward and out-

ward direction, the axillary fascia opened by the scal]iol,

and all the glands that can be felt enucleated in part by

the lingers, and in part by the handle of the scalpel,

taking care not to injure the axillary vessels or large

nerve-cords, both of which arc situated at the \i])per and

outer part of thi; space. The skin should now be drawn

t(jgother bv sutures, a drainage tube having been placed

in the deeper part of the wound. Where the skin cannot

be made to cover in the -^-ound, the flaps should be drawn
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as muck together as possible by stout silver sutures, and

the remainder of the wound left to granulate, i he arm

should be secured to the side with the forearm and hand

across the chest.

DEFORMITIES OE TUB NECK, IvXEES AND EEET.

Wry-neck or torticollis is a distortion chiefly de-

pendent upon contraction of the sterno-mastoid muscle.

It may be congenital or acquired.

Causes—The congenital form is attributed to— 1, spastic

contraction of the sterno-mastoid muscle due to disea.se

of the nervous system; 2, malposition in ittero ; or, ;J,

injury at birth, as, for example,

rupture of the sterno-mastoid in a

breech presentation. The acquired

form is due to— 1, the head having

been held for a long time in the

distorted position as a consequence

of stiff neck following cold, injury,

or inflamed cervical glands; 2, hys-

teria ;
or, 3, spasm set up by irri-

tation of the spinal accessory nerve

consecpent upon central nerve-

trouble.

Signs.—The head, supposing the

right sterno-mastoid to be affected,

is drawn forwards and towards the

right shoulder and also rotated, so

that the chin points to the left. The
.3^,^ _w,y.„eck

right mastoid is prominent, the
apparatus.'

right side of the neck concave, and

the left convex. In long-standing

cases some lateral curvature of the dorsal spine is

generally acquired. The congenital form may be dis-

tinguished from the spasmodic not only by its history but

by the sterno-mastoid becoming tense in the former, and

yielding in the latter, on attempting to straighten the

head. The hysterical variety will bo known by the

presence of other signs of hysteria.

Treatment.—In congenital wrij-neck, unless the patient

is treated by position while still an infant, division of the

sterno-mastoid is generally required, followed by a course

of systematic exercises in the slighter cases, and the use

of some such instrument as that shown in Fig. 308, in
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the more severe. The sterno-mastoid is best divided
immediately above the clavicle, as here it is fuithest
removed from the important structm-es that lie beneath
it. A. puncture should be made at the inner side of the
tendon, a director passed behind it, and the division made
towards the skin with a blunt-pointed tenotome. The
tense bands of contracted cervical fascia which now start
forward will yield to stretching ; it is not safe to divide
them. The punctm-e should be given thi-ee or four days
to heal before the exercises are begun or the instrument
is applied. Some advise the division of the muscle about
the middle on the jalea that such is a more .safe procedui-e

;

whilst others again recommend the division of the tendon
Dy open antiseptic incision, as in this way the danger of
puncturing and admittiug aii- into a vein is avoided. If
the subcutaneous division, however, is carefully done in
the manner here advised, I do not believe there need ,be
any fear of air entering the veins. I have now performed
this little operation many times and have never ex-
perienced any difficulty or trouble. In spasmodic cases
conium, IncUan hemp, bromide of potassium, &c., may
be tried. These failing, the spinal accessory nerve may
be stretched or divided just above the spot where it enters
the sterno-mastoid

; but tenotomy of the sterno-mastoid
should in these and in hysterical cases on no account be
done. In the latter, hysterical remedies should of coiu-se
be used.

IpfOCK-KNEE or GENU VALGXTii is a defoiTnitj- in
which, when the knees are placed together in the extended
position with the patellte looking directly foi-wards, the
legs diverge. One or both luiees may lie aifected, or
there may be genu valgum on one side and genu varum
on the other.

Cawse.—Knock-knee is generally the result either of

I'ickets, when it occurs between the second and the seventh
year ; or of carrying heavy weights, long standing and
the like, when it is most common in growing, underfed
and overwoi'ked lads and girls from fourteen to eighteen.
The deformity is variously believed to depend on:— 1, an
overgrowth of the internal condyle of the femur, and a

corresiionding uprising of the inner tuberosity of the tibia
;

2, the relaxiition of the internal lateral ligament ; or '6.

the contraction of the biceps tendon. In the majority of

cases the osseous lesion is certainly iiresent, and I liave

no doubt in my own mind that it is upon this that the
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deformity in rickety cases usually depends, thougli I
admit that in some of those rapid cases induced by ex-
cessive weight-bearing in weakly lads, a relaxation of the
ligaments may be the principal factor. The contraction
of the biceps tendon when present I regard as the result,

and not as the cause, of the affection. Treatment.—In
sKght rickety cases keeping the child

entirely off its legs, the application of

splints, and the internal use of appro-
priate I'emedies, will generally effect

a cure. In confimied cases, and in
older patients, however, little must
be expected from splints or instru-
ments. By their use the limb can no
doubt be straightened, but only at

the expense of stretching the external
lateral ligament, the legs being ren-
dered flail-like, and the patient being
unable to walk or even stand without
his ir'ons. For such some form of

osteotomy is usually required. The
best of these is, perhaps, Macewen's
and Eeeves' modification of Ogston's
operation. 1. Macewen's oijeration con-
sists in chiselling through the femiu-
just above the epiphy.sis, but leaving
the posterior suiiace, which is in con-
tact with the popliteal artery, intact,

and snapping this across by forcibly
bending the bone. 2. In Reeves' modi-
fied Ogston's ojKration the internal
condyle is first loosened with a chisel,

and then made to .sUde upwards on the
shaft of' the femiu- by forcibly straightening the leg.
The chisel is introduced behind the s.>aiovial membrane
and shoidd not be driven sufficiently far into the condyle
as to endanger the opening of the joint. The line of
incision through the femui' in these operations is shewn
in Fig. 309. The operations shoirld be performed anti-
soptically and the limb secured to a long splint, or placed
in Bavarian plaster splints in a straight position for about
a month, and subsequently kept in an ordinary plaster
case for six weeks to two months till sound union has
taken place.

Genu VAitUM, or bow-lkos, is the opposite deformity

Fig. 309. — A,
line of section

in Macewen's
;

1>, in Ogston'.s
;

and C, in Reeves'

modi tied Og-
ston's operation.
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to genu valgum, and what has been said of the latter as

regards i^athology, treatment, &c., will apply to it if

external be substituted for internal in the phraseology.

It is frequently associated with a bowing of the shaft of

the tibia, either at its upper or its lower thii'd, and some-
times with a bowing of the femur.
Talipes or club-foot is a distortion in which the

relations of the tarsal bones to each other and to the bones
of the leg are variously altered, and the bones held in

their abnormal j^osition by alteration in the shape of

Concie.iiiia.l- Acc/ui7'e<i

Fig. 310.—Talipes cquiuiis. (BrViiut's .Surgerv.

)

the bones and by the contraction or shortening of

certain of the muscles, ligaments, and fasciu' attached to

the foot.

Causp.—Talipes may be either congenital or acquired.

The congenital form has been attributed to— 1, spastic

muscular contraction induced by some lesion of the nerve-

centres ; 2, malpositions of the foetus in ufero; 3, struc-

tural alteration in the form of some of the tarsal bones.

The supporters of the first view maintnin that the bones

are drawn into their abnormal jiosition by nuisciilar con-

traction, and regard any alteration in the sha])e of the

bones as the result and not as the cause of their nialjwsi-

tion ; whilst those who u])hold the second and third views

deny that spastic contraction occin-s, as no lesion of the

iiorve-centres has been found to account for it, :ind look

upon the contraction of the muscles as merely duo to

adaptive shortening consequent upon the altered position

of the bones. The congenital variety is often hereditary,

occurs in several members of the sinne family, and is
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frequently associated with other congenital malformations

as spina bifida, meningocele, &c. The acquired forna is

generally the result of infantile paralysis, the bones being

then drawn into their abnormal positions by the contrac-

tion of the muscles antagonistic to those paralysed, the

weight of the body in standing and walking tending

more and more to confirm this faulty position. Amongst

other causes maybe mentioned long- continuance of the

foot in the extended position, disease of the ankle or

tarsus, yielding of the ligaments, &c.

Varieties.—There are five principal forms of club-foot :—

Talipes equiuus, rarus, calcaneus, ral(/us and cants. But

these may be variou-sly combined, producing compound

forms, which are then called equiiw-varus, equino-valgus,

calcaneo-vaJqus, &c.

1. In talipes cqxinus (Fig. 310), which is nearly always

an acquii-ed affection, the heel is drawn upwards by the

tendo Achillis, and the anterior part of the foot is m
consequence depressed and held in the extended position.

The weight of the body is thus transmitted thi-ough the

heads of the metatarsal bones, which together with the

anterior part of the tarsus are bent downwards and_ back-

wards from the transverse tarsal joint and fixed in this

position by the adaptive shortening of the plantar fascia,

Ligaments and muscles, thus rendering the sole of the foot

unnatiuallj^ concave, a condition known as jxs cavus.

The patient walks with fatigue and lameness on the balls

of his toes, and if both feet are affected he may be unable

to walk at all. In long-standing cases, in consequence of

the contraction being greater on the inner than on the

outer side of the sole, an inward twist is given to the foot

[>'(juii'io-vurus).

2. Talipes varus is the most complicated variety of club-

foot, and is the most common of the congenital forms.

15y some the distortion here described as varus is called

ei/ui7io-varus. I prefer, however, to apply the simple

tei-m varus to the form under consideration, and equino-

varus to cases of equinus, in which there is added a

secondary twisting inwards of the foot. In varus (Fig.

.'ill), the OS calcis is drawn up by the tendo AchilUs,

tilting the astragalus partially out of the ankle-joint, and

the bones in front of the transverse tarsal j oint are drawn
inwards and upwards by the tibialis anticus and posticus,

so that the scaphoid is placed internal to the astragalus

instead of in front of it, whilst its tuberosity is in close
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contact with, the internal malleolus. The ligaments on
the inner side of the sole and between the tibia and
astragalus are shortened, and are often the chief agents
holding the bones in their deformed position. In severe

cases, however, the astragalus
is itself deformed, its head look-
ing almost inwards instead of

forwards and slightly inwards.
Thus, in a well-marked case
(Fig. ;jl2, A and b), the heel
ajjpears drawn up, the anterior
part of the foot inverted, the
inner border tm-ned upwards,
the outer border downwards, so

that the sole looks backwards
and the dorsum forwards, the
long axis of the foot being at

the same time shortened and
bent upon itself, the sole un-
naturally concave, and the
plantar fascia tense. In severe

cases (Fig. 312, c), the inner border may be in con-
tact with the leg, and when the foot has been walked

A 11
(•

Fi'i. 'A2.—C'oii,;,'uiii1al v;irus. Tlii'ce grailL's of severity.

(Bry.-iiit's Snryery. ')

upon the sole looks upwards as well as backwards, and
the dorsum downwards as well as forwards ; whilst the
solo is uarroAVod by the apiiroximation of the fifth meta-
tai'sal bone to the first, and a bursa often forms over the

outer border of the dorsum. In the dcqiiired form, which
is generally due to infantile paralysis, the history of the

case, the wasting, shortening, and coldness of the limb,

the general rounded appearance of the foot and often the

Fig. 311. — Coujjenital

talipes varus. (St. Bar-

tholomew's Ho.spital

Museum.)
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absence of rigidity, will commonly serve to distinguish it

from the congenital.

3. Talipes calcaneus is rare. In the congenital variety

(Fig. 313) the anterior jDart of the foot is drawn up and
often a little everted, and generally held rigidly in this

position by the contraction of the extensor muscles. In
the acquired form (Fig. 313), which is commonly the

result of infantile paralysis of the calf muscles, the heel

is placed first on the ground in walking, but there is no

Fii;. ni o. —-Talipes calcancuf:. (Bryant's Sui'gery.')

drawing up of the foot by the extensors. The anterior

part of the foot drops downwards from the transverse
tarsal joint, and the tendo Achillis, instead of standing out
tensely, can often hardly be felt.

4. In talipes valgus or flat foot the longitudinal and
transverse arches of the foot are flattened and the anterior
part of the foot is more or less everted. Though rare as a
congenital, it is very common as an acquired deformity,
and as such is, perhaps, most often due to the yieldiiig of
the ligaments of the sole and the relaxed state of the
muscles which normally support the plantar arches, in
consequence of general debility and want of muscular
tone, combined with long standing or carrying heavy
weights. Hence its frequency in growing and under-fed
lads, errand-boys, policemen, waiters, housemaids, and
the like. Amongst other causes may be mentioned rheu-
matism, rickets, sprains of the plantar ligaments, and
sj^asm or paralysis of certain muscles of the leg. The cal-
caneo-scaphoid ligament and j^lantar fascia, and to a less

extent the other ligaments of the sole, are elongated, and
the bones on the inner side of the foot, instead of forming
an arch, are depressed and in contact with the gi-ound.
The bones in front of the transverse tarsal j oint are at the
same time more or less everted, leaving the head of the
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astragalus, which is itself depressod, partly exposed on
the inner side of the foot.

In severe, and generally in congenital cases, the heel

and front of the foot are drawn up by the tendo Achilli.s

and the anterior muscles respectively, whilst the outer
border of the foot is raised from the ground. The acquired
form is productive of so much crippling and pain as to

render the sufferer unable to follow any employment
which necessitates much standing or walking. The foot

(Fig. 314) looks broader and longer than natural, the sole

is flat, the inner border in contact with the gi'ound, and

Fig. .314.— T;iliiJUf; valgus or flat foot.

(St. Bartholoiuew's Ho.spital j\[useuiii.)

the internal malleolus dei^ressed ; whilst two prominences,

formed by the tubero.sity of the scaphoid and the partially

exposed head of the astragalu.-^, can be seen and felt

pi'ojecting on the inner side of the foot. In slight cases

the foot can be made to assume its natural form on

manipulation or on standing on tip-toe, but in severe

cases it is rigidly fixed in the deformed po.'^ition.

General treatment of Talipes.—The indications

are— 1, to restore the deformed foot to its natural position

:

and 2, to retain it in this position until the normal func-

tions of the joints and nuiscles have been so far restored

that there is' no tendency to a relapse. In the congenital

and in many of the accjuircd forms these indications can

bo successfully fulfilled if approjiriate means are taken

and sufiicient time and care are given to the case. But

in the paralytic varieties, where the muscles have \inder-

gono complete atrophy and degeneration, those, of course,

cannot bo restored, and the foot can only be maintained
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in the normal position bj^ the use of instruments. For

the fulfilling of the first indication, both operative and

mechanical or manipulative treatment may be necessary.

For the second, the use of mechanical supports and physio-

logical after-tieatment should be employed.

The operative treatment, when this is necessary, will

o-enerally consist in the subcutaneous division of certain

tendons {tenotomy) in the division of contracted liga-

ments [syndesmotomy), and in inveterate cases in the ex-

cision or section of some of the tarsal bones {tursectomy or

tarsotomy).

Tenotomy is indicated where therf^ is much rigidity and

the foot cannot be brought into its natural position by

manipulation. Its object is the lengthening of the

shortened tendon, not its mere division. The lengthening

is eifectod by the organization of the small-cell-exudation

which is poured out between the divided ends of the

tendon. Hence the importance of subcutaneous division,

that is, of making a mere puncture in the skin and pre-

venting the entrance of air lest suppuration ensue and

the tendon become adherent to its sheath and fail to

unite. The tendon having been made tense by an assis-

tant, pass the tenotome beneath it with the blade on the

flat ; and then whilst the tendon is slightly relaxed, turn

the edge of the tenotome towards the tendon and cut

towards the skin, the assistant again making it tense to

facilitate the division, but relaxing the moment it is felt

to give way lest the skin be severed and the puncture be

converted into an open wound. The punctm-e should be

covered with a dossil of antiseptic gauze, and the foot

secured to a splint or in a plaster-of-Paris bandage. It

was formerly the custom to place the foot in the deformed,

or in only a slightly improved position for a few days

imtil the puncture had healed and the tendon had united

before beginning mechanical extension to stretch the new
material between the divided ends. It was thought that

if the foot was at once rectified and the ends of the

divided tendon consequently much separated, there was
grave risk of the tendon not uniting, or of the imiting

material remaining weak. I have not, however, found
this to be the case, and I now invariably place the foot

immediately after tenotomy in the best position possible,

often leaving a gap of a quarter of an inch to half an
inch, or even more, between the ends of the divided

tendon. By at once rectifying the position of the foot.
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after dividing any contracted ligaments that may still
hold the bones in their deformed position, much time Ls
saved and the necessity of expensive extension-apparatus
is avoided. In dividing the posterior tibial tendon, after
a puncture has been made with a sharp-pointed tenotome,
a blunt-pointed tenotome should be substituted for it lest
the posterior tibial artery be pricked. Should this vessel
be wounded, all that is necessary is to apply firm pressiu'e
to the foot and ankle by a pad and bandage. On no
account should an attempt be made to tie it, as this would
convert the subcutaneous into an open wound. Even
where the anterior as well as the posterior tibial artery
has been wounded in tenotomy, bleeding has been readilv
arrested by pressure, and no harm has ensued. In the
fat ankle of an infant the posterior border of the tibia,
the guide to the tendon of the tibialis posticus, cannot
be felt

;
the tenotome should then be entered midwav

lietween the anterior and posterior border of the le", anil
at right angles to the surface.

Byndesmotomy consists in dividing the contracted liga-
ments which, after tenotomy, are frequently found to
hold the foot in the deformed position. It is performed
by passing a tenotome deeply into the foot over the
situation of the ligaments to be divided, and cutting
freely through them whilst they are put on the stretch by
an assistant manipulating the foot. The position of the
foot should then be rectified by wrenching, and a plaster-
of-Paris bandage applied.

Tarsedomy has for its object the removal of certain
bones or portions of bones from the tarsus, so as to allow
the foot to be at once restored to its normal position. It
should only be undertaken in inveterate cases after milder
measures have failed. The oijerations most frequently
performed are Davy's, or the removal of a wedge-shaped
piece of bone from the tarsus; and Lund's, or the ex-
cision of the astragalus.

T<irs(jt(riny is the operation of dividing the tarsus trans-
versely with a chain saw, and. like tarsectoniy. sliould

only be done in inveterate cases.

MecJianivAtL irmtmcnt.—Until recently it was usual to

keep the foot in the deformed position till the tendon li.ad

united, and then bring the foot slowly into its normal
position by gradtuiUy stretching the divided tendon.
The apjiaratus usually employed was some form of

Scarpa's shoe (Fig. 315) or other cog-wheel contrivance.
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y,y the majority of Surgeons, however, plaster of Paris
is now suhstitutecl for such exjjensive apjjaratus. the foot
being secured at once in the plaster in the best possible
position. In slight cases division of the tendon will
alone be sufficient to allow of this ; in more severe cases
the division of the ligaments will also be neeessarv,
whilst in verj' severe cases I'emoval of a portion of bone
will be rec[uired. If plaster of Paris is used a cotton-
wool bandage should always be employed beneath the
plaster to prevent injurious pres-
siu'e on the parts. The mechanical
supports necessary after the foot

has been rectified will be briefly

mentioned under the treatment of

each varietj^ of talipes.

Physiological a fter - treatment is

most important for the purpose of
restoiing the natural movements
of the joints and the functional
activity of the muscles. It consists
in active and passive exercises,
massage, Faradization, hot and
cold sponging, and lastly in teach-
ing the patient the jn'oper use of
the restored foot.

It now remains to mention the special treatment appro-
priate to each variety of talipes.

In talipes eqa/iiius, tenotomy of the tendo Achillis is

usually all that is rer^uirod ; but if there is much con-
ti'action of the sole, the plantar fascia, or any tense band
that can be felt, should first be divided, and when the
sole has been straightened out by keepiim- the foot for a
fortnight or so in plaster of Paris, the tp'ndo Achillis may
then be cut, and the font again placed in plaster in the
restored position for another two or three weeks. A boot
with double leg-irons and toe-raising spring must be
subsequently worn in paralytic cases, the irons being
cariied above the kneo and the outer iron above the hi])
to a pelvic band if tho Hexnrs or extensors of thi' let? ar(^
also affected (Fig. ;jl(i).

In talipes varus, except in slight cases, the tibialis
anticus and posticus should first be divided, and the
inversion of the foot overcome by some foi'm of varus
splint, or plaster of Paris. When this has been thoroughly
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done, the tendo Achillis should be cut, and the heel

brought down as in eijuinus. Where there is much

contraction of the sole, the plantar fascia, or other tense

band, should be divided after the tibials but before the

tendo Achillis. A similar instrument to that described

for equinus should then be worn for six months to a year

or more ; or as long as any tendency is shewn to relapse.

In paralytic cases, where the whole leg tends to twist

inwards from the hip-joint, the outer iron should be carried

to the pelvis. In very severe cases the

ligaments on the inner side of the

sole and the posterior ligament of

the ankle may be di^-ided subcuta-

neously, as suggested by Mr. E. W-
Parker [syndesiaotomy) ; or, if this is

not enough, the whole of the soft

tissues on the inner side of the sole

may be divided subcutaneously down

to the bone [BncJianans ojjemtiun), or

the contracted tendons and ligaments

below and in front of the internal

malleolus may be divided by an open

incision {Phelps^ operation),

resource a wedge-shaped

the transverse tarsal joint

tragalus, may be removed.

In talipes caJccmcus. the extensor

tendons, in the congenital form, must

be divided if the foot cannot be recti-

fied by plaster of Paris alone. In the

acquired form a boot and irons, .-^nni-

lar to that used in equinus but with a

toe-depressino; spring, may bo worn.

In paralytic cases the tendo Achillis may in some instances

be shortened by removing half an inch or more and splicuig

the divided ends. .

In talipes vah/HS or Jlat foot, such exercises as alt^"i-

nately raisin- the body on tip-toe, or walking on the

outer edcro of the foot, will in slight cases of the acquired

variety when combined with the use of a valgus pad and

a properly shaped boot, generally be successlnl I" '''^voror

cases a boot with out-side leg-iron and rubber band to

brace up the sunken arch (Fig. 317), should be wor.K

whilst, where there is much rigidity, the foot should be

or as a last

piece from
or the as-

Fio. 316. — Boot

with double leg-

irous to above

knee, outside

iron continued

to pelvic girdle.
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wrenched into position with the patient under an anfPS-
thetic and placed in plaster of Paris for a month. The
wrenching may be repeated if neces-
sary, and the boot above described
subsequently worn. In very severe
cases excision of Chopart's joint, imd
removal of a wedge-shaped piece of
the neck of the astragalus, have
been performed, and are said to be
attended with success. I have never
had occasion to do either operation,
having always found wrenching
sufficient. By some Sui-geons, divi-
sion of the peronei tendons is re-
commended, a procedure which in Frc. 317.— Aiitlim's
my opinion is quite unnecessary, boot for Hut foot,
and contrary to the principles which
should guide us in the treatment of the deformity.

;j H 2



APrENDIX.

AMriTATIOXS.

Aiii'UTAriONS.—Tlie objects that should be kejjt hi

view in performing an amputation are :— 1 , to remove the

whole of the injured or diseased part that is beyond the

reach of recovery, with as little sacrifice of the healtliy

tissues as possible ; 2, to prevent all unnecessarj' h^mor-

rhao-e ; 3, to secure a sufficient covering for the end of

the "bone; 4, to avoid adhesion of the cicatrix to the

bone ; 5, to divide the large blood-vessels and nerves

transversely, and leave their cut ends iu such a part of

the stump 'that they may be little exposed to pressure ;

and 6, to ensure an efficient drain and aseptic condition of

the wound.
, , . , i

Amputations may be performed by the nrcnlar or liy

the flap method.
^ ,• i

In the circuliir method the integuments are farst divided

by a circular incision round the entire circumference of

the limb. They are then retracted, and the muscles

divided higher up the limb by a similar circular sweep of

the knife The muscles are next in their turn retracted,

and the periosteum is divided still higher up the bone

which is finally sawn through at that spot. This method

possesses the advantages that the vessels and nerves are

divided transverselv, and that the wound is of moderate

dimensions; but the cicatrix is opposite the end of the

bone the coverings for the latter are ay.t to be dehcient.

and the stump is Uable to assume a conical shape, ihe

circular method is now seldom employed, except, perhaps,

for amputation of the arm.
- , ^ •

In the flap method, double flaps, or a single anterior or

posterior flap, are provided for the covering of the bone

Tlie flap or flaps may consist of integuments alone, or ot

more or less of the inuscular aud other soft tissues as well.

In the former case the flaps are cut and reflected and the

muscles and other soft parts arc then divided at the level

of the base of the flaps iu a circular maimer down to the

bone, which is sawn through a little higher up. By thi.
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method most of the advantages of the cii'cular amputation
are secured without its disadvantages. When, on the
other hand, the muscles are included in the flaps, the
vessels and nerves are liable to be split, or notched, or

divided obliquely instead of transversely, whilst the mass
of muscle in the flaj) tends to prolong the healing of the
woimd. These muscular flaps may be cut either from
without inwards, i.e., from the circumference towards the
bone, or from within outwards, i.e., by the method of

transfixion. In whichever way the flaps are cut, and
whether they consist of integirments only, or of integu-
ments and muscle, they may as I'egards position be
antero-posterior or lateral, or one may be antero-ex-
ternal, and the other postero -internal, or oice rersd. An
regards length they may be equal, or one may be long,
the other short ; and as regards breadth they should be
half the circumference of the limb. As a rule they should
be cut square, but with rounded angles. The follow-
ing modifications of the flap operation may be briefly

mentioned.
Teales nwtJiod consists in making a long and a short

rectangular flap. The long flap, which is generally an-
terior, or antero-external, is quadrilateral in shape, and
its length and breadth each equal to half the circumfer-
ence of the limb ; it includes all the soft parts down to
the bone. The short flap is posterior, or postero-internal

;

its length is one-fourth the anterior, and its breadth equal
to half the circumference of the limb ; it also includes all
the soft parts down to the bone, and contains the large
vessels and nerves. The advantages claimed for Teale's
method are:— 1, freedom from tension; 2, a complete
covering for the bone free of large vessels and nerves

;

and 3, a dependent position of the wound. It is appli-
cable to amputations through the leg and lower third of
the thigh.

('ardeii'.i method, designed for amputating through the
condyles of th(j femur, consists in reflecting a semi-oval
flap of inte.ii'uments, half the circumference of thi^ limb in
length and breadth, from the front of the knee-joint,
dividing everything else down to the bone by a circular
sweep of the knife, and sawing the bone slightly above
the plane of the divided muscles.

Sl'ECIAL XSWWVATWNS.—Am/mkdioii at the shoulder-
may bo performed eifhcr by the flap or by the oval

method. In cither case the subclavian artery "slifiuld be
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compressed above the clavicle, or iii some instances the

axillary tied before the amputation is begun. The flap
method.—A large flap consisting of integuments and deltoid

muscle, is usually taken from the outer aspect of the

joint, either by transfixion or better by cutting from
without inwards. In transfixion, the deltoid hawmg been
grasped and raised by the surgeon's left hand, the knife

should be made to transfix the limb on its upper and
outer aspect just below the acromion, and a flap

formed with rounded angles about foiu' inches long.

The flap is turned back, the head of the bone freed

from its connections, and the knife passed behind

it, and made to cut its way out towards the axilla,

the axillary artery being seized as it is divided. In

cutting a flap from v:itliout iniuards, the incision is made
from a point just external to the coracoid process and

carried in a circular sweep do'miwards as low as the

insertion of the deltoidj and then upwards to the posterior

fold of the axilla just behind and below the acromion.

In the oval method an incision is made from the acromion

vertically downwards for about two inches as in excising

the joint, and is then carried in an oval manner round

the arm, forming two flaps. The outer flap is next dis-

sected up, the head freed from its connections, and the

knife passed behind the bone and made to cut its way out

as in the other methods, the axillary artery being divided

last of all.

Amputations of the arm and forearm are usually per-

formed by double skin-flaps and circular division of the

muscles. The circular method, however, or ampTitation

by single or double transfixion or l)y Teale's metliod, may
be employed.

Amputation at the wrist may be performed by two short

flaps, by a long palmar flap, "or by an external flap tiiken

from the thumb. In the double-flap method the incision

is commenced half an inch above the styloid process of

the radius or ulna. The flaps should be cut square, with

rounded angles, and about two inches in length. The

joint shoiild be opened on the dorsal aspect, and on the

completion of the disarticulation the styloid jirocesscs of

the radius and ulna sawn olf.

The thnmh at the carpo- metacarpal joint maybe ampu-

tated by transfixion or by an oval incision. In Iho trans-

fixion method the point"of the knife in o]icrating on the

right side is entered at the web of skin between the first
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and second metacarpal bones, and made to emerge on the

palmar aspect of the carpo-metacarpal joint. A palmar

flap is then cut from the tissues forming the ball of the

thumb, and the knife drawn obliquely across the back of

the thiunb from one extremity of the flap to the other.

In operating on the left side, the oblique incision across

the back of the thumb is first made, then the point of the

knife is thrust down through the web and made to transfix

as on the right side. In the oval or circular method, the

knife is entered midway between the base of the meta-

carpal bone and the styloid process of the radius, and the

incision carried obliquely along the dorsum of the meta-

carpal bone to the first phalanx, and then round the

palmar sru'face and back again to the former incision.

The fingers may be amputated by double flaps or by a

long anterior flap. In amputating a finger it should be

remembered that the joint is in front of the knuckle. If

the whole finger requires removal, the head of the meta-

carpal bone should be nipped oft" with bone forceps, unless

breadth and strength of hand is the chief desideratum,

when it should be left.

Amputation at the hip-joint may be done by transfixion

or by Furneaux Jordan's method. Althoirgh the former

can be performed with greater celerity, the latter is by far

the better operation, as it is attended with less hremor-

ihage and provides a much more useful stump. In the

transfixion method a long anterior flap is made by trans-

fixing and cutting from within outwards.
_

The_ knife is

entered midway between the anterior superior iliac spine

and the great trochanter, and is made to emerge as near to

the tuberosity of the ischium as possible. A flap about

ten inches long is then cut, the vessels being seized by
the fingers of an assistant, who grasps them with the flap

and turns it upwards. The limb is then everted and
extended by an assistant, the joint opened, the head of the

bone and gi-eat trochanter freed from their connections,

andtheknifecarriedstraightout posteriorly. Haemorrhage
should be controlled by Davy's lever in the rectum, or

by Lister's al)dominal toru'niquet. In Furneaux Jordan's

method, ]']smarch's cord tourniquet having been applied, a

circular amputation is first done through the rrppcr third

of the thigh, and all the vessels secured. The totu-niquet

is then removed and an incision curried up the outer side

of the thigh to the great trochanter, the soft parts with

the periosteum separated from the bono, the joint opened.
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and the disarticulation completed by freeing the remaining
cormections with the knife kept close to the bone.
Amputation of the thigh is usually done bj- double skin-

flaps and circular division of the muscles. The flaps may
be antero-jiosterior, or lateral ; or one flap may be antero-
exterual and the other j^ostero-internal.

Amputation of the Jeij may also be done by two skin

-

flaps and circular division of the muscles, or by Teale".s

method. The jjosterior flap is sometimes cut by trans-

fixion. The sharp edge of the tibia shoirld be cut off

oblirjuely, lest it subsequently protrude through the skin.

The division of the fibula should be completed before that

of the tibia to prevent si)linteiiiig. Should the arteries

retract, as they are apt to do in this situation, they may
be conveniently drawn down bj^ a tenaculirm.

Amputation of the foot maj- be done by one of the

following methods :

—

DisartirAdaiion, at the ankJe-juint {Si/mt's amputation)

consists in removing the foot at the ankle-joint, cutting

oft" the ends of the tibia and fibula, and retaining the

integuments of the heel as a covering for the bones. An
incision down to the bone is made across the vmder siu-facc

of the heel from the tip of the external malleolus to ii

little behind and below the internal malleolus, i.e.. to a

point exactly opposite its commencement. This incision

should incline slightlybackwards, so as to cross the os calcis

just in front of the tubercles (Fig. 318, Oto 1'). A second

incision is next made across the front of the ankle (Fig. 3 IN.

1 to 0), the joint opened, the lateral ligaments divided, and

tlie OS calcis cleared from its posterior and lateral cnunct -

tious by cutting from above downwards. Syme, however,

formed his heel-flap l)y dissecting it from the bone from

below ui)wards, a more diflicult procedure than cutting

From above downwards as is now always done at St. r>ar-

tholomow's. The knife should be kcjit close to the boin'

to avoid injuring the jiosterior tibial artery or button-

holing the integuments. The malleoli and a thin slice oi'

the tiljia are finally saxsm oft' (Fig. 31S, A). The anterior

tibial and the jdantar arteries require ligatiuing: the

lattisr are situated :it the extremity of the inner side of

the heel-llap.

/'irof/off's ojieraliiin is a nioditication of Synie s. It

differs ill that tlie po.sterior ])art of the os calcis is left in

the heel-flap to unite with the sawn end of the tibia. ll

is performed in a similar iiiaimer. save that th(^ solo-
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incision is carried slightly forward instead of backward
(Fig. 31S,0to4), and after the ankle-joint is opened, and the
OS calcis exposed, the posterior part of the latter is sawn
off (Fig. 318 d) instead of being dissected out. The sawn
siu'face of the os calcis is then turned up and placed in

contact with the sawn end of the tibia, to which it may
advantageously be hxed by an ivory peg driven through
the heel-flap and os calcis into the lower end of the tibia.

Fkj. -ilt;.—Diiignuii of tlie articiihiiiunf^ of tlic tout ami tliu lilies of
incision in tlie varioii.s ainpiitations.

.V, lino of incision tlirougli malleoli in Syme'.s amputation. 1 to 0, 0 to

r, lines of incision throngli soft parts in Syme's amputation.
I'j, line of articulation between os calcis and astragalus beliiml
and cuboid ;uul scaiilioid iu front. D, line of incision tlirougli
OS calcis in Pirogotfs operation. 1 to 0, 0 to 4, lines of incision
througli soft parts in Pirogoff's oiieratioii. 2 to +, + to 2', lines
of incision in Choparfs operation. C, line of articulation between
tarsus and mctrttarsiis. :'. to -K t to lines of incision in ttvrsi -

metatarsal operation.

The MvdIu-turHitl (iinputntivn {CJioparf s) con.sists iu
iiuiputation of pai-t of the foot through the transverse
tarsal jonit, 'i.e., the joint formed by the os calcis and
ustrag-idus behind, and the cuboid and scaphoid in front
Fig. :nH b). a curved incision with its convexity for-
wards is made across the dorsum of the foot from imme-
diately behind the tubrrdo of the scajihoid to a point
midway between the tip of the external mullcolus and
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the base of the fifth metatarsal bone (Fig. 318, 2 to 4- ). The
extremities of this incision are connected by tracing out

from the sole a flap which should reach just short of the

balls of the toes, and should be longer on its inner than on
its outer side (Fig. 318, + to 2'). The dorsal ligaments are

now divided, and the knife is passed beneath the bones

and made to cut its way outwards, thus completing the

flap already marked out on the sole. The astragalus and
OS calcis are, of course, left in the stump. The chief

objection that has been urged against the operation is

the tendency of the tendo Achillis to draw up the os

calcis, and consequently so depress the anterior part of

the stump that the cicatrix becomes the lowest part. If

care, however, is taken to make the dorsal incision nearly

straight across the foot, this drawing up of the heel can

to a great extent be prevented and an excellent and use-

ful stump may be obtained.

The Tarso-'inetatar&cdamputatioii consistsin removing the

anterior part of the foot at the j oints between the tarsus

and metatarsus (Fig. 318, c), leaving the tarsus intact. It

may bo done— 1, by disarticulating the metatarsal bones;

2, by sawing across the bases of all the metatarsal bones:

3, by disarticulating the four outer metatarsal bones and

sawing across the projecting internal cuneiform bone
;

4,

by disarticulating the three outer and the first metatarsal

bones, and sawing across the prominent base of the second.

The disarticulatingmethod is usually called Fisfanc's opera-

tion ; the disarticulating, with sawing across the internal

cuneiform or base of the second metatarsal bone. Iley s.

Hey, however, it appears, performed all of the first three

operations, but not the last; and so much confusion

has arisen as regards what is meant by Lisfanc's and

what by Iley's operation that the terms had better be

dropped. In the disarticulating nn'thod. which only

need bi' described, an incision is made across the tarsus

from thr lifth metatarsal bone to an inch in front of the

prominrnee of the scaphoid (Fig. 318, 3 to f) ; a sole-flap is

ncKt traced out, as in Chopart's am]iutation, but it .should

reach as far .as th.' web of the toes (Fig. 318, t to 3'). The

metatarsus is then disarticulated from the tarsus, the

only dilfieulty in doing this arising from the second

metatarsal bo'm^ di])i)ing in betwiM'u the cuneiform bones.

Th(^ knife is now pliiced behind the bones and made to

cut its way out, llnis completing the .sole-flap.

Tlie iirvt'tt in, niiiy be amputated at its tarsn-metatar.sal
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joint by a flap taken from the inner side of the foot; or
by an oval incision which is carried along the meta-
tarsal bone to about the middle of its shaft, then made to

diverge to the web between the first and second toes, and
carried round the plantar surface of the big too and back
to the spot at the middle of the metatarsal bone. The
incision should extend down to the bone, which should
be next freed from its remaining connections and dis-

articulated, the knife being kept close to the metatarsal
bone to avoid injuring the communicating branch of the
dorsaUs pedis with the external plantar artery. When
the operation is completed merely a single longitudinal
scar remains on the inner side of the foot.
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Bladder', aspiration of, 774— atony of, 722— calculus of, 725, 739~ cancer of, 724— diseases of, 719— extroversion of, 719— foreign bodies in, 421, 424— iiitlamniation of, 719— ii-ritability of, 722— malformations of, 719— paralysis of, 722— puncture of, 774— rupture of, 416— sacculated, 721— in spinal injuries, 393
— stone in, 72o
— in stricture, 752— tubercular disease of, 722

Bladder, tumours of, 724— ulceration of, 720
Blepharospasm, 515
Blood, transfusion of, 122
Blood-tumours of scalp, 319
Blood-vessels, diseases of, 28:',

323
— injuries of, 201. 210, 400

Boils, 342
Bone, abscess of, 232— atrophy of, 234— cancer of, 247— caries of, 225— cysts in, 248— diseases of, 216

I — fracture of, 171— hypertrophy of, 235— inflammation of, 216— injuries of, 171— mollities ossium, 239— necrosis ol', 227
-- pulsatile tumours of, 246— rickets in, 236— sarcoma of, 244— sclerosis of, 222— struma of, 225, 235— syphilis of, 235— tubercle of, 235— tumours ol, 241

How-legs, 825
Bowel Intestine.s).
Brachial artery, aneurism of, 308— ligature of, 317
Biain, abscess of, 369, 494, 506— compression of, 361— concussion of, 360— contusion of, 365
— exti-avasation of blood on,

363
— injuries of, 360— in'liamnuition of, 369— irritation of, 366— hernia of, 372— laceration of, 366— suppuration in, 369— topography of, 308— tumours oi', 494

Brasdor's operation, 300, 304
Breast, abscess of, 810
— adenoma ol, 813— adcno-liln-oma of, 811— adeno-sarcoma of, 814— cancer of, 818, 822— cysts of, 817
— cysto-sarcoma of, 816 •
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Jii-rast, elironio mammary fjlaiulu-

lar tumour of, 81lj

— diseases of, 809
— excision of, S2'2

— galactocele in, 817
— infiammatiou of, 810
— lobular induration of. 81

1

— neuralgia of, 80!)

— sarcoma of, Slo
— tumours of, 813

Broad ligament, cysts of, 80-1

Bronehocele, 61.3

Bruises, 115

Bryant's line, 4o8
— splint, 478

Bubo, 57, 750
Bunion, 282
Burns and scalds, 116
— degrees of, 117
— treatment of, 118

Bursie, diseases of, 281
— patelliB, 282— semi-membranosus, 282

Bursitis, 281

Calculus of bladder, 725
— in female bladder. T'>^

— of kidney, 708
— of prostate, 746
— salivary, 548
— in urethra, 768
— urinary, 716

f'alculous pyelitis, 708

Callaway's
'

test ibr di-loi nlcd

shoulder. 429

Callisen's operation. 610

Callous ulcers, 37
Callus. 174
Cancellous exostoses, 241

Cancer {srr Cahcinoma).
Cania-um oris, 548
Carbolized ligatures, 128

Carbuncle, 314
Carcinoma, 86

acinous, 87
— adenoid, 91

— of liladdei-, 72

1

of breast, 818, S22

— of l)one, 247
— colloid, 89

- columnar-celled, 91

- dissemination of, 86
— encephaloid, 8S

Carcinoma, epithelial. 89
— hard. 88
— of jaw, 571, 57-i

— of lip, 542
— medullary, 88
— of nose, 585
— of ujsopliagus. 591

— of penis, 779
— of rectum, 702
— rodent, 546
— scirrhous, 88
— of scrotum. 780

soft. 88
— spheroidal-celled. .'"7

— squamous-celled, 90
— of testicle, 797
— of tongue, 554
— of tonsil, 566
— treatment of, 92
— varieties of. 87
— of vulva, 801

Caries, 225
— of skull, 492
— of vertebra;, 623

Carotid aneurism, 306
— artery, ligature of, 31 :i

Carpus, dislocation of, 439
— fracture of, 455

('artilaginous tumom-s. 73, 2!-".

Castration. 798

Cataract, 526
( atarrh, chronic nasal, 578
— of bladder, 721
— .if ear, 501. 506

Catheters, passage of. 753. 756
— — - lit Kustacliiati,

196

Cauterv. in luemorrhairc, 128

Cellulitis, 150

Ceplialluematonia, 319

(Vrcbral convolution-;, 36s

Cerebro-spinal tluiil, •i58

( 'cruinen in car. 500

Cervical verlehra'. (lisi-:isc ui.

Chalazion, 514

Chancre, 68, 777
Charbon, 152
( 'harcoCs joint discasi'. 265

Cheeks, diseases of, 548

Chest, contusions of, 396
— - injuries of, 396
— - operations on, 403
— wounds of. 396

Chilblains. 312

CholecystectoTiiy, 663
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Cholecystotoray, 653
Chordee, 749
Choroiditis, 524
Ciciitrices, diseases of, 33, 115
Ciliary blepharitis, 514
Circumcision, 776
Cirsoid aneiirisiii, 332
Clavicle, dislocation of, 426— fracture of, 441
C lav us, 341
Cleft palate, 560
Cline's splints, 487
Cloaca"' in bone, 230
Clove-hitch, 432
Club-foot, 826
Cock's operation for stricture,

764
Cold abscess, 27—

• in inSainmation, 16
— in h;rmorrhage, 126

Colectomy, 645
Collapse (.w Shock).
Collateral circulation, 314, 316
CoUes' fracture, 451— law, 66
Colloid cancer, 89
Coloboma, 515, 523
Colotomy, 649
Comminuted fracture, 172
Common carotid artery, ligature

of, 312
Compound dislocation, 195— fracture, 184
Compression in aneurism, 296— of brain, 361
Coucussion of brain, 360— of spinal cord, 392
Condylomata, 58
Congenital dislocations, 196— hernia, 676— syphilis, 63
Conical cornea, 521
Conjunctiva, diseases of, 516— wounds of, 519
Connective-tissue tumours, 71
Continuous suture, 108
Contraction, Dupuytren's, 280
Contractions in intestinal obstruc-

tion, 637, 643, 645
Contrecoup, fracture by, 352
Conttisions, 115
— of arteries, 201— of brain, 365 i

— of chest, 398
of face, 374

\

\v.

I

Contusions of joints, 190
— of larynx, 382
— of muscles, 199
— of nerves, 215
— of scalp, 349

Convulsions in head injuries, 367,
371 .

J .

Convulsive tic, 340
Coracoid process, fracture of, 445
Cord, spinal, injuries of, 391
Coredialysis, 522
Cornea, diseases of, 519
Corns, 341
Coronoid process of jaw, fracture

of, 377— of ulna, fracture of, 454
Coryzn, 578
Cowperitis, 749
Cranial nerves, injuries of, 359
Craniotabes, 65
Cranium (sec Skull).
Crepitus, 173
Croup, 598
Crutch-palsy, 189
Crystalline lens, disease of, 526
Curvature of spine, angular,

623— — lateral, 618
Cut throat, 380
Cyolitis, 524
C'ycloplegia, 540
Cylindrical carcinoma, 91
Cystic disease of breast, 817— — kidney, 710— — ovary, 804— — testis, 797
Cystitis, acute, 719— clironio, 720
Cystitomc, 528
Cystocele, 804
Cysts, 93
— atheromatous, 93— blood, 95
— in bone, 248
— congenital, 96
— dentigerous, 570
— dermoid, 96, 549
— extravasation, 94— exudation, 93

- hydatid, 96
— Aleibomian, 514
— milk cysts, 817— mucous, 94
— parasitic, 96
— proliferous, G5

3 1
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Cysts, retention, 93, 817
— sebaceous, 93
— serous, 95

L)EroiiMiTiES of nose, u8G
— of feet, 826

_

Uelii-ium, traumatic, 138
— tremens, 139

iJeutigerous cysts, 570

Deposits, urinary, 713

Depressed fracture of skull, 35'J

Dermoid cysts, 96

Diabetic gangrene, 46

Diaphragmatic hernia, 687

Diathesis, strumous, 53
hiemorrliagic, 66

Dillused aneurism, 290
Dilatation of stricture, 757

Diphthena, laryngeal, 598

Diplopia, 538
Direct inguinal hernia, 678

Dislocations, 191
— - causes of, 192
— compound, 195
— congenital, 196
— extension in, 19-1

— manipulation in, 19-1

special {sec Spkcial l!];-

CIONS).
— symptoms of, 192

— treatment of, 19-1, 196

— unreduced, 192

— varieties, 191

Displaced hernia, 672

Dissecting aneurism, 290

Dissection -n-ounds, 113

Distal ligature, 30-1

Dorsalis pedis artery, ligature ol,

322
Dorsum ilii, dislocation on, -158

Douche, nasal, 581

Drainage tube, 105

Drill-bone, 276

Dugas' test for dislocation ol

humerus, -129

Duodenostomy, 65-1

Dupuytren's I'oiitruction, 28(1

splint, 189

Dura mater, blond hiMieatli, 361

-- fungus i)f, -103

— inllammatiiin uf, 369

Eai!, bleeding from, in fractured

skull, 358
— catarrh of, 501, 506
— cerumen in, 500
— diseases of, 494
— examination of, 494
— foreign bodies in, 375
— wax in, 500

Ecthyma, 58
Ectopia vesica', 719

Ectropion, 515
Eczematous ulcer, 37

Elbow joint, dish cation i.f. 430
— excision of, 272

Electric stroke, 120

Electrolysis in nsevus. 332
— in stricture, 765

Elephantiasis scroti, 781

— of the labium. SOI

Embolic abscesses. ICO

Embolism, fat, 188

Emmetropia, 536

Emphysema, surgical, 102

l-lncepiialitis, 369

Encephalocele, 492

Encephaloid cancer, 89

Encliondroma, 73, 243

Encysted hernia, 677
— liydrocele, 781

Endarteritis, 283

Enterecfomy, 648

Enteritis, 637
Enterocele, 657
Entero-epiplocele, 657

Enterotomy, 648

Entropion, 515

Epiblastic tumours, 86

Epicanthus, 515
Epididymitis, 790

Epiglottis, wounds of, 380

EpiU'jisy, trephininu' in, 37j;

I'lpileptiforni neuralgia, 337

Epijdiora, 516

Ei)ii)hyscs, sciuiratiou nf, 183, ID,

449,"474, 480_
Epi]diysi( is, 255

Epiplocele, 657
Epiplo-cnterocclo, 657

I Epispadias, 719

Epistaxis, 575

! Einthclioma, 8!i

. . of bone, 247

of lips, 542_

— - of nose, 575
— of o soii]iagu>, •)91
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HpitliGliomu of penis, 779— of rectum, 702
— of scrotum, 780
— of tongue, 554

Epvilis, 567
Evasion of joints, 271
Erysipelas, 145
— cellular, 150
— cellulo-eutaueous, 148
— cutaneous, 147— phlegmonous, 148
— simple, 147

Esmarch's bandage in aueurisiu,
298

Estlander's operation, 404
Eustachian catheter, 496
Excision of breast, 822— of joints, 271
— of larynx, 613
— of rectum, 703
— of testicle, 798— of tongue, 556

Exomphalos, 684
Exophthalmic goitre, 616
Exostosis, aural, 501— cancellous, 241
— compact, 242

Extension of the spine. 395
External carotid artery, ligature

of, 313
External iliac artery, ligature of,3 1

8

Extra-capsular fracture of femur,
474

— of humerus, 445
Extravasation of blood in brain.

363
— in tissues, 115, 189— of urine, 766

Extroversion of bladder, 719
Ej'e, diseases of, 510
— enucleation of, 535— examination of, 510

E3-elids, diseases of, 514— injuries of, 374

Face, injuries of, 374
Eacial artery, ligature of, 315— carbuncle, 542
Facultative parasites, 11— sapro[)liytes, 11

Fiocal absocps, 664
— Hstula, 674

Ficees, impaction of, 634, Gil

i

Fallopian tube, diseases of, 804
False joint, 179

I

— passage, 754
I Farcy, 162
' Fasciic, diseases of, 280— contractions of, 280
Fat-embolism, 188
Fatty tumour, 72
Fauces, diseases of, 560
Feet, deformities of, 826
Female genitals, diseases of, 800— — injuries of, 421— bladder, stone in, 739
Femoral aneurism, 309

- artery, ligature of, 320— hernia, 682
Femur, dislocation of, 456— fracture of, 472
— — of condyles of, 480— — of neck of, 472

i — — of sliait of, 476— —
_
of trochanter of,475— separation of epiidiyses of,

475, 480
i

1 J ,

Fever, hectic, 29
— inflammatory, 13
— traumatic, simple, 188— — septic, 143
— urethra], 755

Fibru-cellular tumours, 71
Fibroma, 71
Fibula, fracture of, 484
Filaria sanguinis hominis, 781
Fingers, anjputation of, 839
First intention, union by, 100
Fissure of anus, 690
Fistula, 30
— ficcal, 674— in ano, 697
— recto-vaginal, 803

' — salivary, 376
' — urinary, 766

— vesioo-intestinal, 723— vesico-vaginal, 802
Flap amputation, 836
Plat-foot, 829, 834
Flexion in aneurism, 290
Foot, amputation of, 840

injuries of, 469, 485, 489
Forceps, artery, 131— aural, 495, 503, 504

^

— pharyngeal, 386
—

^
torsion, 131

J''orcipressurc in hicmorrhago, 13 '

Forearm, amputntion of, 838

3 I 2
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Forearm, fractures of, 450
Foreign body in air-passages, 387
— in bladder, 421, 424
— in ear, 375
— in intestine, 634
— in larj'nx, 387
— in nose, 375
— in o?sopliagus, 385
— in pliarynx, 385
— in rectum, 420
— in trachea, 387
— in urethra, 421, 424
— in vagina, 421

Fractures, 171
— causes of, 171
— complications of, 187
— compound, 184
— crepitus in, 173
— with dislocation, 187
— general pathology of, 171

— greenstick, 172, 441
— implicating a joint, 188
— malunited, 182
— reduction of, 176
— signs of, 172
— special {sec Eegions).
— treatment of, 176
— union of, 174
— ununited, 179
— varieties of, 172
— vicious union of, 182

Freiind's operation, 809

Fungating caries, 226

Fungus of dura mater, 493

Furneaux Jordan's operation, 839

Furuncles of meatu?, 499

Furunculus, 343

Fusiform aneurism, 289

Gag, Smith's, 561

(ialactoccle, 817

Gall-bladder, draining the, 653
— extirpation of, 653
— rupture of, 406
— stones, passage of, 035, 641,

643

Ganglion, 277

Gangrene, 39

cniiscs of, 41

diabetic, 46

dry, 45
from constriction, ISO

— from ergot, 42

Gangrene from obliteration of ar-

tery, 42
— hospital, 151
— line of demarcation in, 40

I — minute changes in, 40

j

— moist, 41

I

— Eaynaud's, 46
— senile, 45

I

— signs of, 43
— spreading, 44

I

— symmetrical, 46
' — traumatic, 44

— treatment of, 43
— of bowel in hernia, 063
— varieties of, 43

Gastro-enterostomy, 654
Gastrostomy, 594
Gastrotomy, 594
Genital organs, diseases of. 775
— — injuries of, 424
— — female, diseases of,

800_
— — — injuries of, 421

Genu valgum, 824
— varum, 825

Gland disease, strumous, 334

i

Glanders, 161

I

Glandular tumour, 78
Glaucoma, 533
Gleet, 748
Glenoid cavity, fracture of, 415

Glioma, 82

i

Glossitis, 551
Glottis, wdcraa of, 597

' — scalds of, 384

Gluteal aneurism, 308
I Goitre, 615
— acute, 615

Gonorrh(ra, 747
— comjilications of. 7-18

Gonorrhd-al o])htlialmia, 516

j

Gordon's s)ilints, 453
fircenslick fracture, 172, 441

( iumboil, 567
(iunimata, 60

Gums, diseases of, 566

Gustatory nerve, division of. 553

11 .l.M AUTIIKOSIS, 190

Il;pm!itocele, 788

lI;riuato-k(d])os, 803
Hirmato-mctra, 803

-salpinx, 803, 809
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Espinatoma, 9o— auris, 498
— of labium, 421— of scalp, 349

HiBmaturia, 741
H»iuatopna?a, 399
HaMiiophilia, 66
Hirmothorax, 401
HiBmorrliage, 120
— arterial, 123
— capillary, 120, 135— eflects of, 121—

• infusion of saline solution
in, 122

— intermediarj', 132
— internal, 121
— ligature in, 128
— natural arrest of, 123— parenchymatous, 121— primary, 123
— reactionary, 132
— recurrent, 132
— secondary, 132
— surgical, arrest of, 126— transfusion in, 122— treatment of, 121, 126— venous, 135

Htemorrhagio diathesis, 66
Ha?morrhoids, 692
Hamilton's test for dislocated

shoulder, 428
Hand, amputation of, 838— injuries of, 425
Hare-lip, 543
Hart's method of flexion, 299
Head, in juries of, 349
Healing by first intention, 99, 100— by granulation, 103— by second intention, 103— process of, 98
— by third intention, 104— under a scab, 104

Heart, injuries of, 400
Heat in liiemorrhago, 127
Hectic fever, 29
Hernia, 638, 655— causes of, 655
— cerebri, 372— congenital, 676
— diaphragmatic, 687— displaced. 672
— femoral, 681
— incarcerated, 673— infantile, 677— inflamed, 673

Hernia, inguinal, 675— into funicular process, 677— internal, 078
— irreducible, 660
— labial, 676
— Littre's, 662
— lumbar, 688
— of lung, 403— obstructed, 673
— obturator, 686— perina;al, 688

I — phrenic, 687— pudendal, 688
— radical cure of, 659— rarer forms of, 688— reducible, 658— reduction of, 658— sac of, 657— sciatic, 688

[

— scrotal, 676
i — strangulated, 661
I — taxis in, 665

[

— of testis, 793, 797— umbilical, 684

I

— ventral, 688
Herniotomy, 666
Herpes of the Up, 541
Hey's amputation, 842

]

Hilton's method of opening an
abscess, 26

Hip-joint, amputation at, 839— disease of, 260
— dislocation of, 456— excision of, 273

His's duct, remains of, 549
Histrionic spasm, 340
Ilodgkin's disease, 335
Holt's operation, 758
Hordeolum, 514
Horny growths, 77
Hospital gangrene, 151
Housemaid's knee, 282
Howsc's method of suture in gas-

trostomy, 595
Hiiraerus, dislocation of, 428— fracture of, 445
Hunter's operation, 300

I

Hutchinson's lines, 64
Hyalitis, 532
Hydatid cyst, 96
llydrenccphalocele, 492
Hydrocele, 781— congenital. 784— of cord, 785
— encysted, 784
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H3-drocele, infinitile, 784— of the spermatic cord, 785
Hj'dro-iipphrosis, 7(1G

Hydropliobia, 162
Hydrops .irtieuli, 2.50

Ilydros.ilpinx, 808
Hymen, imperforate, 803
Hyoid bone, dislocation of, 382
— fracture of, 382

Hypermetropia, 537
Hypertrophy of bone, 235
— of breast, 813
— of muscle, 276
— of prostate, 743
— of toe-nail, 348— of tonsil, 565

Hyplia'ma, 522
Hj'poblastio tumours, 86
Hysterectomy, 809

Ichthyosis of tongue, 552
Iliac arteries, ligature of, 320
Impaction of fa''ces, 634, 64

1

Imperforate anus, 688—
• hymen, 803

Impermeable stricture, 751, 750
Incarcerated hernia, 673
Incontineuce of urine, 740

Infantile hernia, 677
- liydrocele, 784
— syphilis, 63

Infective processes in avouuiIs,

diseases due to, 141,145
In H animation, 1

— acute, 1

— causes of, 6
— chronic, 19
— • fever in, 13
— infective, 15
— minute changes in, 2

— ])rocess of, ]

— septic, 14

— signs and symptduis nf, 1 2

— teniiinations of, 2

— tlieory of, 6
— treatment of, 15
— varieties of, 11

Infiainmalory deliriuni, 131)

f(!ver,"l3

Infusion of saline snhilidu in

hfcinnrrhnge, 122
Ingrowing tnonail, 317
Inguinal aneurism, 309

Inguinal colotomy, 051— lieniia, 678
Injuries, general jiathology of, OS

Insect stings, 114

Intention, union by first, 100
— — second, 103

Intercostal artery, wounds of, 401

Internal carotid arterv, ligature

1 of, 313
— strangulation, 635,641 ,044

' — urethrotomy, 758

I

Interrupted suture, 108

Intestinal obstruction, 634
Iii'estines, surgical diseases of. 634
— foreign bodies in, 634
— malformation of, 638
— rupture of, 406
— strangulation of, 635,64 1,641
— - stricture of, 637
— suture of, 411
— wounds of, 409

Intracapsularfractureof femur, 472
•— — humerus, 415

Intracranial haemorrhage, 363
— inflammation, 369
— suppuration, 371

Intraocular tension, 514
Intubation of lar\mx. 612
Intussusception, 635. 641, 6M
Iridectomy, 523

' Irideremia, 523

!
Iris, disease of, 521
— wounds of, 522

j

Iritis, 522
— serous, 525

i — quiet, 522
— syphilitic, 59, 522

' Irreducible hernia, 660

I
Irritable bladder, 722

i — ulcer, 38

Ischiatic hernia, 688
Ischio-rectal abscf-ss. 696

Ivory exostosis. 242

.Iackscinian opile])sy, in tumour

of brain. 491

•law. abscess of, 5(')7. 568
—

- rlosiu'c of, 568
— diseases of, 56(i

— dislocation of. 378
excision of. 572, 574

— fractin-o of, 376
' — necrosis of, 5(i9



.);nv, subluxation of, 379
— tumours of, .)70, oT^

Jejunostomy, (jo l

Joints, ankylosis of, 26S
— Charcot's disease of, 26.')

— contusions of, 190
— diseases of, 248
— dislocations of, 191

crasion of. 271
— excision of, 271
— injuries of, 190
— loose bodies in, 26G
— neuralgia of, 270
— rlieumatoid artliritis of, 262
— sprains of, 190
— strumous disease of, 2.')B

— wounds of. 19(1

IvELOTO.MY, 666
Keratitis, 519
Kidney, abscess of, 706
— aspiration of, 71

1

— calculus of, 70S
— G3'sts of, 710
— excision of, 712
— inflammation of, 70-1

— injuries of, 406
— operations on, 711
— rupture of, 406
— strumous, 710
— surgical diseases df, 704
— tuberculous, 710
— tumours of, 710

Knee, dislocations of, 467
— • excision of, 274
— sprains ol', 4.)")

Knock-knee, 824
Kypbosis, 622

Labium, abscess of, 800
— adhesion of, 800— cysts of, 800

elephantiasis of, 801
epithelioma of, 801
hawnatoma of, 421

— tumours of, 801
Larcration of brain, 366
Lachrymal abscess, oLj

apparatus, disease of, ol4
r,nngcnbock's operation, r)T''<

Laparotomy, 645

' Lardaceous disease, 29

Laryngitis, ;)96

— acute, 596
— chronic, 596— membraneous, 598
— edematous, 597

I

Laryngotomy, 61()

Laryugo-tracheotomy, 611

Larynx, contusions of, 382
— disease of, 596
— extirpation ol', 6L>
— foreign bodies in, ;')S7

— fractures of, 383

j

inflammation of, 596
— injuries of, 382
— intubation of, 612
— syphilis of, 600
— tubercle of, 600
— tumours of, 601

Lateral curyaturc nf spine. Oil)

Lateral lithotomy, 733
Le^, amputation of, 840
— fracture of lioncs of, 481

I/embert"s suture, 411, 418
T;ens, diseases (if, 529
I ,e])tomeningi(is, 369
Leucoplakia, 551
Ligature in aneurism, 2i)9

I

— of arteries, 204, '!! 1

I

— dangers of, 301

,
— distal, 304

!

— double, 304
— gangrene after, 302

I
— in hsemorrhage, 128

' — ITiniterian, 300
— rules for, 311
— secondarylia?moriba^('aftcr,

! 132,302
Lightning stroke, 120
Lines of incision in abdo/ninal

operations, 646
Lingual artery, ligature of, 313
Liiioma, 72
Lipoma nasi, 575
Lips, adenoma of, 542

-- carlnnude ol', 512
— (diancre of, 543
— — diagnosis (if, 5L'i

— cysts of, 542
-— diseases of, 51

1

— epithelioma of, 5-12

— fissures of, 51-1

I

— herpes of, 541

]

— liynerlrophy of, 541
— malformations of, 513
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Lips, na3vus of, 541
— tumours of, 542
— ulcers of, 541

Lisfrano's amputation, 842
Lister's abdominal tourniquet, 208
Listen's splint, 477
Lithic acid deposits, 713
Lithol ipaxy, 729
Lithotipiny, 733— lateral, 733— median, 738— supra-pubic, 739
Lithotritv, 729
Littre's hernia, 662
— operation, (iol

Liver, aspiration of, 652— incision of, 652
— rupture of, 407

Locked jaw, 167
Loose bodies in bursse^ 282— — in ganglia, 277— — in joints, 266
Lordosis, 623
Loreta's operation, 655
Lower extremity, injuries of, 455
Luer's forceps, 129

Lumbar abscess, 625
— colotomy, 649

Lung, contusion of, 398— hernia of, 403
— prolapse of, 403— wounds of, 399

Lupus erythematosus, 346
— vulgaris, 345

Lymph-scrotum, 781
Lymphadenitis, 334
Lymphadenoma, 335
Lymphangieotasis, 333
Lymphangioma, 76
Lymphangitis, 332, 750
Lymphatic fistula, 333
— varix, 333

Lymphatics, diseases of, 332
LymjihorrhcL'a, 333
Lymjjho-sarcoma, 82, 305

Mackwen's operation, 825
Macroglossia, 550
Malgaigne'a liooks, 482
Malignant pustule, lfi2

Malunited iracture, 182
Mammary gla?ul {xrr ]iuF,A5T).

Mauipulation in aneurism, 301

ilanipulatioii, dislocation, 194— — — of hip, 463
— — — of shoulder, 432

Manning's splint, 482
Mastitis, 811
Mastoid disease, 505
Mayo llobson's treatment of frac-

ture of patella, 483
Meatus, diseases of, 499
Meckel's ganglion, excision of, 339
Median lithotomy, 738
Mediastinal abscess, 400
Medio-tarsal amputation, 841
Medullary cancer, 88
Meibomian cyst, 514
Melanotic sarcoma, 82

^

Membraneous lars ngitis, 59S

I

Alembrani tvmpani, ap])earance

! of, 495

j

— artificial, 503
' — perforation of, 503
Meniere's disease, 508
ileningeal artery, rupture of, 363
Jleningitis, 369
— in ear disease, 506

ileningocele, 492
— spinal, 632

!Meningo-ence])halitis, 359
Menimco-myeiocele, 632
]\Icrcurial teeth, 66

Mesoblastic tumours, 71

I\Ietacarpus, fracture of, 455
Metastatic abscess, 159
Metatarsal bone-, fracture of, 490
Micrococci, 9

Jlicro-organisms, 7

Milk cysts, S17

Mixed calculus. 718
— sarcoma, S5

Mnllities ossium, 239
Molluscum (ibri)suMi, 72

Morbus coxiu (ser II ir Disease).
^lorraut Uakei-'.s cy>ts, 250
Morf ilication. 39

Mouth, diseases of, 541

Mucocele, 535
JIucous cysts, 94
— membranes, sypliilitic af-

fections of, 59
— tubercles, 59
— tuinoui's (ner Myxoma).

Mulberry calculus, 718
Mumiis, 613
Muscles, atrophy of, 276
— contusions of, 199
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Muscles, degenerations of, 276
— diseases of, '275

— gummata in, 276
— liypcrtropli y nf, 276
— intiainmiition of, 275
— injuries of, 199
— ossification of, 276
— rupture of, 200, 425, 455
— sprains of, 425

Muscles, tumours of, 276
— wounds of, 200

Muscle-tumours, 76
Muscular tic, 340
Mydriasis, 522
Myeloid sarcoma, 84
Myo-fibroma, 76
Myoma, 76
Myopia, 537
Myositis, 275
Myxoma, 75

N.EYUS, 330
— capillary, 330
— venous, 331

Kails, diseases of, 347
— ingrowing, 347

Kares, plugging the, 576
Nasal bones, fracture of, 376— catarrh, 578
— cavity, examination of, 578— douche, 581— polypi, 583
— specula, 578— spray, 581
— tumours, 587

Xaso-pharyngeal tumours, 587,
590

Natiform skull, 65
Xeck, injuries of, 380
— wounds of, 380

Necrobiosis, 40
Necrosis, 227
— central, 221
— in car disease, 505
— of jaw, 60!)

— of nasal bones, 582
— ])hospho[-us, 5G9
— ([uiet, 231
— of skull, 492

Needles, acupressure, 131— palate, 561
— surgical, 107

Nelaton'a line, 458

Nelaton's splint, 453
— operation, 584, 648

Nephrectomy, 712
Nephritis, 704
— simple interstitial, 705
— suppurative or septic, 705

Nepliro-lithotomy, 711
Nephrorraphy, 713
Nephrotomy, 711
Nerve-grafting, 214
— strctcliing, 338
— suturing, 213

Nerves, compression of, 215
— contusion of, 215
— degeneration of, 211
— diseases of, 336
— foreign bodies in, 215
— injuries of, 211
— ruptui e of, 214
— transplantation of, 214
— tumours of, 339
— wounds of, 211

Nervous traumatic de!iriu:n, 139
Neuralgia, 337
— of breast, 809
— epileptiform, 337— of joints, 270
— of testicle, 799

Neurectomy, 338
Neuritis, 336
— retro-bulbar, 530

Neuroma, 339
Neurotomy, 338
Nodes, 219
Noma, 801
Nose, diseases of, 575
— foi-eign bodies in, 375— fracture of bones of, 376— polypus of, 583

N3'stagmus, 541

Oblique ingtiinal hernia, 679
Obstructed hernia, (J73

Obturator hernia, 086
Occipito-atloid disease, 630
Ocular paralysis, 538
Gidenia glottidis, 597— solid, 324
(Esophagotomy, 389
(Esophagus, cancer of, 591— diseases of, 589
— foi-cign bodies in, 385— injuries of, 384
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fEsoplifin'us, ru])tm'o of, ^!R4

— strioLure of, oOO
— wounds of, .'J<S4

Otjston's oiienition, 8'2o

Olecranon, frnctuvo of, loli

Omphalocele, 684
Onychia, 342
Oophorectomy, 809
Operations, treatment of patient

before and after, 109
Ophthalmia, 616
— catarrhal, 517
— gonorrheal, 516
— granular, 518
— membraneous, 517
— muco-purulent, 517
— neonatorum, 517
— plilj'ptenulai', 518

Ophthalmoplegia externa, 540

Opisthotonos, 169

Optio nerve, diseases of, 529
— neuritis, 529

Orbit, diseases of, 5'j4

Orbital aneurism, 307

Orchitis, simple, 790
— strumous, 792
— syphilitic, 794
— tubercular, 792

(4rthop:edic surgery, 823
Os calcis, fracture of, 489

Osseous tumours, 75, 241

Osteitis, 222
(Isteo-arthritis, 262
( )steo-malacia, 239
Osteo-myelitis, 220
Osteo-porosis, 65

Osteo-surconia, 244

Osteo-sclerosis, 224

Osteoma, 75, 241

Osteophytes, 265
Osteoplastic osteitis, 224

Osteotomy, 825
Otomycosis, 500

Otorriiaa, 502
Ovarian dropsy, 771
— lumnurs, 804

Ovaries, diseases of, 804

Ovariotomy, 806
Oxalate of lime calculi, 718
— deposits, 713

O/M'na, 585

rACIIYMKXINfllTIS, 360, 625

Painful subcutaneous tunio\irs, 7:

I Palate, cleft, 560
' — diseases of, 560
— operation for closure of,

I

561

I

Palm, needle in tlie, 425
I — wounds of, 425
Palmar arch, wounds of, 425

I
— fascia, contraction of, 280

Pannus, 519
Panophthalmitis, 524
Papilitis, 530
Papilloma, 76
Papillo-retinitis, 530
Paracentesis abdominis, 414
— of pericardiuii], 404

' — of pleura, 403
Paralysis of third nerve, 5+0
Paraphimosis, 775
Pai-asitic bacteria, 11

Paronychia tendinosa, 278
Parosteal sarcoma, 245

Parotid gland, diseases of. 613
— tumours of, 614

Parotitis, 613
'

Parrot's nodes, 65

I'asteur's treatment of bydi-n-

phobia, 166

Patella, bursa over, 282
— dislocation of, 467
— fracture of, 480

Pathogenic liacteria, 12

Pelvis, fracture of, 415
— injuries of, 415

Pemphigus. 58

Pinietratins- wounds of abdomen.
408

— - chest, 398

l^enis, amputation of, 780
— diseases of, 775
— epithelioma of, 779
— injuries of, 421

1 — ligature of, 424
— venei'eal sores on, 5(i, 777

Perforating ulcer of fool, 340

, Pei'icardium, incision of, 404
— injuries of, 399

— tiii)i)ing, 404
Pcrin;ral abscess, 7l'5

— fistula, 766
heniia, 688

— section, 762

PerinaMun, rupture of, 422

Perine])britic .-ibscess. 706

Periosteal abscess, 217
— node, 219



Periosteal sarcoma, 244

Periostitis, 217
— aoute, 217
— chronic, 219
— diHuse, 217

_— infective, 217
— simple, 217

Periprostatic abscess, 743
Periwneum, iuBammation of, 413
— injuries of, 405
— laceration of, 405

Peritonitis, 637
— traumatic, 413

Peritony, 519
Ph:)gecl«ua, 151

Phagedivnic cliancre, 779— ulcer, 36
Phagocytosis, 12

Phalanges, dislocation of, 439
— fracture of, 455, 490

Pharyngeal abscess, 590
Pharyngitis, 589
Pharyngotomy, 389
Pharynx, burns of, 384
—

• diseases of, 589
— foreign bodies in, ' 8-)

— injuries of, 384
— stenosis of, 590
— tumours of, 590

Pliimosis, 77G
I'lilebitis, 325
— adhesive, 325
— suppurative, 326

Phleboliths, 324
Phlegmasia dolens, 325
Phlegmonous erysipelas, 148
Phosphatic calculi, 718— deposits, 714
Phosphorus-necrosis, 569
Phrenic hernia, 687
Piles, 692
Pinguecula, 518
Pirogofl"8 amputation, 840
Plantaris muscle, rupture of, 456
Pleura, incision of, 403— injury of, 399
— tapping, 403

Pleurosthotonns, 169
Pneumothorax, 402
Pneumotomy, 404
Poisoned wounds, 113
Politzer's bag, 496
Polycoria, 523
Polypus, aural, 504
— of bladder, 724

I

Polypus of nose, 583
— of rectum, 700
— snare, 504

Popliteal aneurism, 310
Port-wine marks, 330
Post-mortem wounds, 113
Post-pharyngeal abscess, o90, 620

Pott's disease of spine, 623
— fracture, 486
— putty tumour, 351

Prepuce, dilatation of, 777

j

— operations on, 776

I

— slitting of, 777
Presbyopia, 538

' Pressure in luT:morrhago, 127

I

— in aneurism, 296
I Priapism, 393
Primary union of wounds, 1 00
Prolapse of rectum, 690
Proptosis, 535
Prostate, abscess of, 743
— calculi of, 746
— diseases of, 742— enlargement of, 743

inilammation of, 742
— malignant disease of, 746— retention of urine in en-

larged, 772— tubercle of, 740
Prostatitis, 742
Pruritus ani, 689
Psammoma, 82
Pseudarthrosis, 179
Pseudo-glioma, 525
I'soas abscess, 625
Psoriasis, 58
Pterygium, 519
Ptomaines, 7

Ptosis, 515
Pubes, dislocation on, 462
Pudenda, injuries of, 421
Pulleys in dislocation, 194, 432,

465
Pulpy degeneration of joints,

I

256
Pulsatile tumours of bone, 248

t Punctured fracture of skull, 352,
353

— wounds, 104
Puncture of bliulder, 774
Purulent catarrh of car, 502
Pus, (diaractei-s of, 23

j

— fonnation of, 21
— varieties of, 24

Pustule, malignant, 152
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Putrefaction tis a cause of iufla

Illation, 7—
• prevention of, in won..

108
r3'n?raia, 156
Pyelitis, 704
Pyelo-nephritis, 704
Pj'loreotomy, 654
Pj'ogenio zone, 23
Pyo-nephrosis, 707
Pyo-salpinx, 808

Quiet iritis, 522
— necrosis, 231

Quinsy, 564

Rabies, 163

11 [dial artery, ligature of, 317
lladical cure of hernia, 659
Radius, dislocation of, 437, 439
— fracture of, 450

Railway spine, 396
Ranula, 549
Rarefyina; osteitis, 225
Raynaud's disease, 46
Reaction after shock, 137
— of degeneration, 213

Rectocele, 804
Recto-vaginal fistula, 803
Rectum, cancer of, 702
— diseases of, 688
— excision of, 703
— fissure of, 690
— foreign bodies in, 420
— injuries of, 420
— nuilformations of, 688
— Tualignant stricture of, 702
— polypus of, 700
— prolapse of, (iOO

— stricture of, 700
— syphilis of, 701
— ulrer of, 090
— villous tumour of, 700

Reduction "en masse," 672
l(eef-l;iiot, 130

Renal (iaiculus, 708
— colic, 709
— li;ema1uria, 71

1

Repair, jirocess of, in fractures,

17)
— in wounds, 98

Resection of joints, 271

j
— — upper jaw, 573

' Residual abscess, 28
Retained testis, 799

I Retention of urine, 770

I

Retina, detachment of, 532— diseases of, 529
Retinitis, 531
Retiuoscopy, 512
Retro-bulbar neuritis, 530
Retro-pharyngeal abscess, 590
llhagades, "58

Rheumatoid arthritis, 262
Rhinitis, 578
Rhinoliths, 583
Rliinoscopv, 578
Ribs, fracture of, 396
Rickets, 236
Rider's bone, 276
Risus sardonicus, 169
Rodent ulcer, 546

j

Rouge's operation, 585
I Roughton's splint, 489
Rupia, 58
Rupture of abdominal viscera, 406— of aneurism, 291, 293
— of artery, 201
— — in fracture. 189— of bladder, 416
— of perinaaini, 422
— of trachea, 382
— of urethra, 419

Sacculated aneuris?n, 289
— bladder, 721

Saline solution, infusion of, 122

Salivary calculus, 548
— fistula, 376

Salpingitis, 80S

j

Sapneuiia, 144

1 Saprnpliytio bacteria, 10

I

Sarcoma, 79— alveolar, 82

j

— of lione, 244

I

—
• of breast, 815

' — giant-celled. 84
I — glio-, 82
— lvm|)lio-, 82

I

— iiielanotic, 82
— mixed-celled, 85
— myeloid, 84
— osieo-, 245
— round-celled, 81
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Sarcoma, spindle-celled, 83
Sayre's jacket, 629
— method of treating frac-

tured clavicle, 442
Scab, healing- under, 100, 104

Scalds, 116
Scalp, abscess of, 491
— cellulitis of, 491
— contusion of, 349
— diseases of, 491
— erysipelas of, 491
— hematoma of, 349
— injuries of, 349
— sebaceous C3'sts of, 491
— tumours of, 493
— wounds of, 350

Scapula, fractures of, 444
Schizomycetes, 9

Schrapnell's membrane, 470
Schroeder's operation, 809
Sciatic notch, dislocation into,

458
Scirrhous carcinoma, 88
— of breast, 818

Scleritis, 5^1
Sclero-conieal wounds, 521
Sclerosis, 224
Sclerotic, disease of, 519
— wounds of, 621

Scoliosis, 618
Scorbutic ulcers, 39
Scotoma, 514
Scrofula (wff Struma).
Scrotum, diseases of, 780— epithelioma of, 780— elephantiasis of, 781— erysipelas of, 781— injuries of, 424— ffidema of, 781
Sebaceous cysts, 93
— deep, of neck, 549— on scalp, 491

Second intention, healing by, 103
Senile gangrene, 45
Senn's method of gastro-entcros-

toniy, 654
Separation of epipliyses, 183, 447,

449, 474, 480
Sepsin, 8

Septic processes in wounds, disease
due to, 141

— traumatic fever, 143
— infection, 155
— intoxication, 144

Septictwnia, 155

Septum nnsi, deflection of, 686
— diseases of, 585
— injuries of, 376
— malformation of, 586

1 Sequestrotomy, 232
Sero-cystio disease of breast, 816
Serous cysts, 95, 817
Serpents, stings of, 1 15

Shock, 136
Sboulder, amputation at, 837— compound dislocation of,

435
— dislocation of, 428— excision of, 272

Sinus, 30
Skin, grafting, 34

•— surgical diseases of, 311
Skull, caries of, 492
— contusions of, 351
— diseases of, 493
— fractin-e of, 352
— — of base of, 357
— injuries of, 351
— necrosis of, 492
— trephining the, 373— tumours of, 493, 494

Sloughing pliagedwna, 36, 151— ulcer, 36
Smith's gag, 561
— needles, 561

Suake bites, 115
Snellen's test-tj'pes, 513
Soft sore, 777
Sounding for stone, 727
Spanton's operation, 660
Spasm of the oesophagus, 691

1 — of the urethra, 750

!
Spasmodic stricture, 750

I

Specula, aural, 495
I Spermatic cord, diseases of, 780
i

— — hydrocele of, 785— — tumours of, 788
1

— — varicocele of, 786
1

Spliacelus, 40
Spica bandage, 658
Spina bifida, 631

' Spinal cord, injuries of, 391
Spine, caries of, 623
— concussion of, 396— curvature, anguliir, of, 623—

_
— lateral, of, 618— diseases of, 618

— dislocation of, 391
— fracture- dislocation of, 391

1
— fractures of, 391
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Spine, injuries of, 390—
• Pott's disease of, 623— railway, 396
— sprains of, 390— trepliiuing, 39.5— wounds of, 391

Spleen, extirpation of, 654— rupture of, 406
Splenectom}', 654
Sponge-grafting, 3.5

Spontaneous aneurism, 2<S7

Sprains, 190, 425, 455
Squint, 538
Staphyloma, 537
Staphyloraphy, 561
Staphylococcus pyogenes aureus,

Stasis in inflammation , 3

Steruo-mastoid muscle, contrac-
tion of, 823— division of, 823

Sternum, fracture of, 397
Stiff-joint, 269
Stings of insects, 114
Stomach, rupture of, 406
— dilatation of the cardiiic

and pyloric ends of, 655— opening the, 594
Stomatitis, 547
Stone (see Calculus).
Strabismus, 538
Strangulated hernia, 661
Strangulation, internal, 635, 641,

644
Streptococcus pyogenes, 25
Stricture of cusophagus, 590— of intestines, 637, 642, 645
— of pharynx, 590
— of rectum, 700
— of urethra, 750

Stromcyer's cusliiou, 450
Struma, 52
— in bone, 22.5, 235
— causes of, 53
— symptoms of, 53

Strumous glands, 331
— testii-le, 792— ulcer, 38

Stye, 514
Styptics in ha'morrhagc, 128

Sub-aati'!igaloid dislocation, 171

Suli-clavian aneurism, 306
artery, ligature of, 315

Sul)-i.'lavirulai' dislocation, l^il

Snli-coi-iii-cii(l dislocation, 43(1

Subcutaneous wounds, 115
Sub-glenoid disloc-ation, 430
Sub-hyoid pharyngotomy, 612
Sub-lingual cysts, .549

Sub-spinous dislocation, 431
Superior thyroid artery, ligature

^

of, 315
Suppression of urine, 711
Suppuration, 21— diffuse, 28— effects of, 29
— in bone, 232

Suprapubic lithotomy, 739
Suture-catcher, 562
Sutures, 107
— continuous, 108
— interrupted, 108— Lembert's, 411, 418

Symblepharon, 515
Synie's amputation, 840— operation for aneuri-m. 30S— — for stricture, 761
S)'monds' tubes, 594
Sj'mpathetic inflammation of e\c

525
— irritation, 525

Syndesmotomy, 832
Synei'hia, 520
Synovitis, acute, 248
— chronic, 250
— strumous, 256

Syphilides, 57
Syphilis, 54
— bone disease in, 65, 235
— congenital, 63— primary, 55
— secondar}-, 57
— tertiary, 60
— in tongue, 553
— treatment of, 61

Syphilitic gunnnata, 60
"— iritis, 59
— - teeth, 66
' - ulcers, 38

Syringo-ni} cloccIc, 633

'I'ai.U'Es, 826
- calcaneus. 829, 8.'i4

— cavus, 827
— equinus, 827, 833
— valgus, 829, 8,31

— varus, 827, S3;>

Tappiug- abdomen, 6.53
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Tupping hydrocele, 783
— pericardium, 794
— pleura, 793

Tiirscctoiuy, 832
Tarsotomy, 832
Tarsus, fracture of, 489
Taxis, 664
Teale's amputation, 837
Teeth, mercurial, 66
— syphilitic, 66

Temporal ai tery, ligature d', 31o
Tendon-, injuries uf, 199
— diseases of, 277
— dislocation of, 200
— division of, 831

evulsion of, 201
rupture of, 201

— wounds of, 200
'I'eno-synovitis, 277
Tenotomy, 831
— of rectus, 039
— - of tibials, 832
— of tendo Achiliis, M31

Testis, atrophy of, 79S
— diseases of, 780— enchondroma of, 79(1

— encysted hydrocele of, 781— excision of, 798— intiammation of, 790
injuries of, 424

— malignant disease of, 796— neuralgia of, 799— retained, 799— syphilis of, 794— tubercle of, 792
Tetanus, 167

Thigh, amputation of, 840
Thomas' splint for l<nee, 252
— — for hip, 251

— for spinal caries,

628
']"horacoj)lasty, 404
Thorax, injuries of (.vet Cke.st).
Thrombosis, 323
Tln-ush, 547
Thumb, amputation (jf, 838— dislocation of, 440
Thyroid body, diseases of, 615

- foramen, dislocation into,
459

Tliyrotomy, 612
Tibia, fracture of, 4!S4

'I'ibial arteries, ligature of, 322
Tic, convulsive, 340
Tinea tarsi, 514

\

Tiunitis aurium, 509
Toe-nail, ingrowing, 347

,
Toes, amputation of, 842
Tongue, diseases of, 550

^

— abscess of, 551
— epithelioma of, 554
— excision of, 556
— gumma of, 554
— hypertrophy of, 550
— inflammation of, 551
— non-ditlcrentiation of, 550
— syphilis of, 553
— tumours of, 556
— ulcers of, 552

I

Tongue-tie, 550
Tonsil, diseases of, 564

I — excision of, 565
— hypertrophy of, 565

Tonsillitis, 564
Torsion of arteries, 130

I

Torticollis, 823

I

Toxic amblyopia, 530

I
Toynbee's drum, 503

1 Trachea, foreign bodies in, 387— rupture of, 382— wounds of, 380
Traclieotomy, 604
Trachoma, 518
Transfusion of blood, 122
Traumatic aneurism, 207— delirium, 138— fever, 138, 143

i
— gangrene, 44

j

Trephining bone, 234
1
— slvuU, 373

I

— spine, 395
Tricliiasis, 515
Trusses, 659
Tubercle, 47— bacillus, 48— causes of, 49— development of, 48— dissemination of, 50

\

— localisation of, 50
I — secondary cluinges in, 49— structure of, 47

— in bone, 235
Tubercles, mucous, 59
Tuberculosis, 47
Tumor albus, 25<S

Tumours, 67— of bladder-, 721— ol" Ijorre, 241
— of br-ain, 494
— - causes of, 68
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Tumours, classification of, 70— development of, 68
— dissemination of, 70— innocent, 69— of kidney, 710
— malignant, 69— of nerves, 339
— secondary changes in, 70— of tongue, 556
— varieties of, 71

Ulceration, 31
— causes of, 32
— minute ciiangcs in, 32
— treatment of, 33

Ulcers, 33
— ana!, 690
— callous, 37
-- chronic, 37— cczematous, 37
— exuherant, 35
— fungous, 35
— gouty, 39
— liealing, 33
— inflamed, 35
— inflammatory, 35
— irritable, 38
— ocderaatous, 35
— perforating, 340
— phagedirnic, 36
— rodent, 546
— scorhutic, 39
— simple, 33
— sloughing, 36
— strumous, 38
•— syphilitic, 38
— tuberculous, 38

— varicose, 37, 329
— varieties of, 34

Ulna, dislocation of, 414
— fracture of, 450, 453

Ulnar arfcry, ligature of, 317

Umbilical hernia, (if-4

Ungual exostosis, 242

Union of wounds, !)S

llnredui'cd dislocations, 193, 1!)5

Knunitcd fiact\n-e, 179

Upjicr extremity, fractures of, 441
—

. in jin-ies of, 425

ri-anoplasty, 563

Urates, 7I'i

Ureter, dilalalion of, 752

Uretliia, calculus in, 76S

' Urethra, dilatation of, 757

I

— diseases of, 747
— foreign body in, 421, 424

I

•— inflammation of, 747

j

— injury of, 419
I

— rupture of, 419
— stricture of, 750
— tumours of, 769

Urethritis, 747

j

Urethrotomy, external, 761

}

— internal, 758
Uric acid calculi, 717

j

— deposits, 713

I

Urinary abscess, 765

j

— calculus, 710

I

— deposits, 713
— fistula, 766
— organs, diseases of. 704

Urine, extravasation of, 766
— incontinence of, 740
— retention of. 770— suppression of, 711

Utero-rectal fistula, 803
vaginal fistula, 803

Uterus, extirpation of, 809
Uveal tract, diseases of, 621
Uveitis, 524
Uvula, elongation of, 560
Uvulitis, 560

Vagina, diseases of, 802
— fistula of, 802

_— foreign bodies in, 421
— injuries of, 421
— malform.itions of, 803
— tumours of, 802
— wo>inds of, 421

Vaginal litliotomy, 740
Vaginitis, 802
Varicocele, 786
Varicose aneurism, 209
— ulcer, 37, 329
— veins, 327

Varix, anon'ismal, 209
Vascular tumour of urethra, 769

Vault of skull, fracture of, 352
Veins, diseases of, 323
— entrance of air in, 210

injuries of, 2(19

— ru])ture of, 209
— varicose, 327

wounds of, 210
Venereal disca«e. 54. 777
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Venereal sore, 777
Ventral liernin, 688
Verruca, 341
Vesico-intestinal fistula, 723— -vaginal fistula, 802
Vicious union, 182
Villous growth, 77— of bladder, 724— of larynx, 601— of rectum, 700
Vitreous, diseases of, 532
Volvulus, 635, 641, 644
Vulva, diseases of, 800— injuries of, 421— pruritus of, 801
Vulvitis, 800

A\allerian degeneration, 211
"Wardrop's operation for aneurism

300, 304
"Warren's operation, 666
Warts, 341
— venereal, 341

AVartj- tumours, 76
Wax in ear, 500
Wens, 72
Wire-twister, 562
Wheelhouse's operation, 763

Whitehead's operation for re-
moval of tongue, 558

Whitlow, 278
Wood's operation for hernia, 660
Wound-diphtheria, 151
Wounds, closure of, 108— cleansing of, 105
— constitutional treatment of,

110
— contused, 112— dissection, 113
— drainage of, 105— healing of, 98
— incised. 111— lacerated. 111— open, 98
— poisoned, 113
— prevention of putrefaction

in, 108
— punctured, 112— rejjair of, 98— subcutaneous, 115— treatment of, 104— varieties of, 1 1

1

Wrist, amputation of, 838— dislocation of, 439— excision of, 273
Wryneck, 823

Teaksi-ev's drum, 503

I
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considerable enlargement, by J. F. Payne, M.B., Phvsician to and
Lecturer on Pathological Anatomy at, St. Thomas's Hospital. With
195 Engi-avmgs. Crown Svo, 16s.

LANCEREAUX.~At\as of Pathological Ana-
tomy. By Dr. Lancereau.x. Translated by W. S. Greenfield M D
Professor of Pathology in tlie University of Edinbur-li '

With
70 Coloured Plates. Imperial Svo, £5 5s.

i¥00i?^.—Pathological Anatomy of Diseases,
arranged according to the Nomenclature of Diseases of the R C

p'

Lond. By Noeman JIoore, JI.D., Assistant Physician and Lecturer
on Pathological Anatomy to St. Bartholomews Hospital. With
110 Illustrations. Fcap. Svo, Ss. 6d.

SUTTON. — An Introduction to General
Pathology. By John Bland Sutton, f.R.c s .sir E Wilson
Lectiu-er on Pathology, R.C.S.

; Assistant Surgeon to, and Lecturer on
Anatomy at, Middlesex Hospital. With 149 Engravings. Svo. 14s.

WYNTER AND WETHERED.~A Manual of
Clinical and Practical Pathology. By W. EssE.x Wvnter, M D

,Medical Registrar and late Demonstrator of Anatomy and Clieraistrj'
at the Middlesex Hospital ; and Frank J. Wkthered, M.D.,
Assistant Physician to the City of London Hospital for Diseases of
the Chest. With 4 Coloured Plates and 07 other Illustrations, Svo,
12s. Cd.
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PHYSIOLOGY.
CARPENTER.^Princi^lGs of Human Physio-

logy. By William B. Carpenter, C.B., M.D., F.R.S. Ninth Edition.

Edited by Henry Power, M.B., F.R.C.S. With 3 Steel Plates and

377 Wood Engravings. Svo, 31s. 6d.

DALTON.—A Treatise on Human Physiology :

designed for the use of .Students and Practitioners of Medicine. By
John C. Dalton, M.D., Professor of Physiology and Hygiene in the

College of Physicians and Surgeons, New Yorlv. Seventh Edition.

With 252 Engravings. Royal Svo, 20s.

FREY.—The Histology and Histo-Chemistry of
Man. A Treatise on the Elements of Composition and Structure of the

Human Body. By Heinrich Frey, Professor of Medicine in Zurich.

Translated by Arthur E. Barker, Surgeon to the University College

Hospital. With 60S Engravings. Svo, 21s.

SANDERSON.—lldin6.hoo\^ for the Physiological
Laboratory : containing an Exposition of the fundamental facts of the

Science, with e.vplicit Directions for their demonstration. Bj' J.

BuRDON Sanderson, M.D., F.R.S. ; E. Klein, M.D., F.R.S.; Michael
Foster, M.D., F.R.S., and T. Lauder Brunton, M.D., F.R.S. 2 Vols.,

with 123 Plates. Svo, 2-4s.

SHORE.—Elementary Practical Biology. Vege-
table. By THOMAS W. Shore, M.D., B.Sc. Lond., Lecturer on

Comparative Anatomy at St. Bartholomew's Hospital. Svo, 6s.

YEO.—A Manual of Physiology for the Use of
Junior Students of Medicine. By Gerald F. Yeo, M.D., F.R.C.S.,

F.R.S., late Professor of Physiology in King's College, London. Second
Edition. With 318 Engravings (many figures). Crown Svo, 14s.

PSYCHOLOGY.
BUCKNILL AND TUKE.—A Manual of Psycho-

logical Medicine : containing the Lunacy Laws, Nosology, ^Etiology,

Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity,

with an Appendix of Cases. By John C. Bucknill, M.D. F.R.S.,

and D. Hack TUKE, M.D., F.R.C.P. Fourth Edition, with 12 Plates

(30 Figures). Svo, 25s.

GLOUSTON. -— Clinical Lectures on Mental
Diseases. By Thomas S. Clouston, M.D., and F.R.C.P. Edin.; Lec-

turer on Mental Diseases in the University of Edinburgh. Second
Edition. With 8 Plates (0 Coloured). Crown Svo, 123. Gd.
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SURGERY.
BELLAMY.—ThQ Student's Guide to Surgical

Anatomy; an Introduction to Operative Surgery. By Euwaei>
Bellamv, F.R.C.S., Surgeon to, and Lecturer on Surgery at, Charing
Cross Hospital. Third Edition. With 80 Engravings. Fcap. 8vo
7s. 6d.

'

BRYANT.—A Manual for the Practice of
Surgery. By Thomas Bryant, F.R.C.S., Consulting Surgeon to Guy s
Hospital. Fourth Edition. With 750 Illustrations (many being
coloured), and including 6 Chrorao-Lithographic Plates. 2 Vols!
Crown Svo, 32s.

DRUITT AND SOFZ).—Druitt's Surgeon's Vade-
Mecum

; a Manual of Jlodern Surgery. Edited by SiASLEr Boyd,
5r.B.,B.S. Bond., F.U.C.S., Assi.stant Surgeon and Pathologist to the
Cliaring Cross Hospital. Twelfth Edition. With 373 Engra\ings.
Crown Svo, 16s.

HEATH.—K Manual of Minor Surgery and
Bandaging. By CHRISTOPHER Heath, F.R.C.S., Holme Professor of

Clinical Surgery in University College and Surgeon to the Hospital.
Ninth Edition. With 146 Engravings. Fcap. Svo, 6s.

By the same Author.

A Course of Operative Surgery : with
Twenty Plates (containing many figures) drawn from Xature by
JI. Levkille, and Coloured. Second Edition. Large Svo, 30s

ALS'I,

The Student's Guide to Surgical Diag-
nosis. Second Edition. Fcap. Svo, 6s. Od.

JACOBSON—The Operations of Surgery: in-
tended especially for the use of those recently appointed on a Hospital

Staff, and for those preparing for flie Higher E.xaminations. By
AV. H. A. JACOBSON, JI.A., M.B.. M.Ch. O.xon., F.R.C.S., Assistant

Surgeon to Guy's Hospital, and Lecturer on Anatomy in the Medical

School. Second Edition. With 23.'') Engravings. Svo, 30s.
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SURGERY—fo?i^"i"-^'(/.

MOULLIN.^ Surgery. By C. W. Mansell
Moullin, il.A., M.D.Oxon., F.R.C'.S., Surgeon to, and Lecturer on

Physiology at, the Loudon HospitfJ
;
formerly Kadclitt'e Travelling-

Fellow and Fellow of Pembroke College, Oxford. With 497 Illustra-

tions. Svo, 34s.

WALSHAM.—Surgery : its Theory and Practice
(Student's Guide Series). By "William J. Walsham, F.R.C.S.,

Assistant Surgeon to, and Lecturer on Anatomy at, St. Bartholomew's

Hospital. Third Edition. With 31S Engravings. Fcap. Svo, lOs. ed.

TERMINOLOGY.
MAXWIJLL.—Termmologia Medica Polyglotta :

a Concise International Dictionary of Medical Terms (French,

Latin, English, German, Italian, Spaiush, and Kussian). By TlIEonORB

-Maxwell, M.D., B.Sc. Loud., F.E.C.S Edin. Roy. Svo, 16s.

MAYN'E.—A Medical Vocabulary: being an
Explanation of all 'Terms and Phrases used in the various Departments

of Medical .Science and Practice, giving their Derivation, Cleaning,

-Application, and Pronunciation. By E,. G. Mavne, M.D., LL.D. Sixth

Edition, by W. W. WagSTAFFE, B.A., F.R.C.S. Crown Svo, 10s. Gd.

A Short Dictionary of Medical Terms, 2s. 6d.

TREVES AND LANG.—A German-English Dic-
tionary of iledical Terms. By Feeperick Tueyes, F.R.C.S., Sur-

geon to the London Hospital, and HUGO LANG, B.-A Half-bound in

calf, 12s.

WOMEN, DISEASES OP.
BARNES.—A Clinical History of the Medical

and Surgical Diseases of Women. By Robert Barnes, M.D., F.E.C.P.,

Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St.

George's Hospital. Second Edition. With 181 Engravings. Svo, 28s.

DUNCAN.—Clinical Lectures on the Diseases
of Women. By .1. :Matthe\VS DUNCAN, A. M., M.D., LL.D., F.R.C.P.,

F.R.S., late Physician Accoucheur to, and Lecturer on Midwifery at,

St. Bartholomew's Hospital. Fonrth Edition. Svo, 16s.
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WOMEIST, DISEASES -continued.

GALABIN.~'V\,^ Student's Guide to the Dis-
eases of women. By Alfred L. Galabin, il.D F E f p Obstetric
Physician to Guy's Hospital, Examiner in Obstetric Medicine to the
TJmyersity of Cambridge, and to the P.. C. P. Lond. Fourth Edition
With 9i Engravuigs. Fcap. 8vo, 7s. 6d.

REYNOLDS.—l^Qt^s on Diseases of Women.
Specially designed to assist the Student in preparing: for Evamination
ByJ. J. REYNOLDS, L.R.C.P., M.E.C.S. Third Edition. Fcap 8vo'
2s. 6d.

'

SAVAGE.—Th.^ Surgery of the Female Pelvic
Organs. By Henry Savage, il.D., Lond., F.R.C.S., one of the Con-
sultmg iledical Officers of the Samaritan Hospital for Women. Fifth
Edition. With 17 Lithographic Plates and 52 Woodcuts. Eoval 4to
Coloured Plates, 35s.

; Uncoloured, 15s.

WEST AND DUNCAN—l^^ztuves on the Dis-
eases of Women. By Charles West, H.D., F.E.C.P. Fouith
Edition. Revised and in part re-written by the Author, ^ith numerous
additions by J. Matthew.? Duncan, M.D., F.R.C.P., F.R .S

late Obstetric Physician to St. Bartholomew's Hospital. Svo,' 16s

ZOOLOGY.
GHAUVEAU AND FLEMING.—The Compara-

tive Anatomy of the Domesticated Animals. By A. Chauveau,
Professor at the Lyons Veterinary School ; and George Fleming, C.E..'
late Principal Veterinary Surgeon of the Army. Second Edition!
With 585 Engravings. 31s. 6d.

i^Z/^Z^r.—Manual of the Anatomy of Inverte-
brated Animals. By Thomas H. Huxley, LL.D., F.E.S. With loC
Engravings. Post 8vo, ICs.

By the same Author.

Manual of the Anatomy of Vertebrated
Animals. With 110 Engravings. Post Svo, 12s.

WILSON—The Student's Guide to Zoology :

a Manual of tlie Principles of Zoological Science. By Andrew Wilson.
Lecturer on Natural History, Edinburgh. With Engravings. Fcap
Svo, Gs. Cd.
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